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ABSTRACT

The present descriptive prospective study was carried out to find out the extent o f  food 

availability and food insecurity in the marginal farm households and to assess their health 

and nutritional status. The study was carried out in 216 marginal farm households o f 

randomly selected four villages, from original four divisions o f  Bangladesh, for one year 

in four rounds covering all seasons. Information about household food production and 

utilization, land holding, income, expenditure etc. were collected by using a standard 

structured questionnaire. Household and intra-household food consumption was collected 

through 24 hours recall and partly weighing method. Height, weight, mid arm 

circumference o f  all the study population was measured using appropriate and frequently 

standardized instruments.

Among the study population 52.3% male and 47.7% female; 54.3% illiterate; 25.9 

farmers, 20.7% students and 24.1% housewives; and family size was about 5. About 57% 

members o f  the study households were dependent on about 43% adult working 

population. About 51% households had 16 to 80 decimal o f land, while about 25% and 

24% had 81 to 100 and 5 to 15 decimal o f  land respectively. Due to single earning 

member in 64.4% households and due to low wage rate mean monthly household income 

was low. M onthly income, total expenditure and expenditure on food were Tk. 3513.4 ±

3025.5, Tk. 3048.3 ±1575.3 and Tk. 1583.1± 739.4 respectively, while per capita 

monthly income was Tk. 754,1±733.6. About 45 and 52 per cent o f total income and total 

household expenditure was spent for household expenditure on food.

Food security status reveals that out o f  1193.8 kg o f  annual household food production 

971.1kg (including 843.2kg staples) was produced from farm land and per capita annual 

household food production was 105.4 kg and per capita per day food availability for 

consumption was 290gm. About 50% o f produced foods were sold to meet other 

household needs, while about 44% were used for consumption. From household food 

production 35.7% marginal farmers could have food security round the year if  produced 

food not at all sold, whereas 4.2% could have food security if  partly sold indicating there 

existed household food insecurity. On an average < 20% households cultivated leafy 

vegetables and about one third cultivated non-leafy vegetables; about one fourth planted 

fruit trees; and 45% & 85% respectively were rearing cattle and poultry in their 

homestead indicating future food insecurity.

Ill
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Per capita food intake in the marginal farm households was 678.3 gm per day, which was 

about 52gm less than the rural population. About 91% and 5% o f  the consumed foods 

were provided by plant and animal sources respectively. About 451, 52, 6, 23, 119, 7 gm 

o f  cereal, roots & tubers, pulses, fish, vegetables and fruits were consumed per capita 

respectively. Adult marginal farmers aged 20-59 years consumed about 202gm less food 

am ounting to about 464 kcal & 13gm less protein than the rural adult population. Highest 

food intake (774.3 gm) was found during January -  February after amon paddy harvest, 

while lowest intake (588.3 gm) was observed during October - November before amon 

harvest indicating drastic seasonal influence on food intake. Mean calorie and protein 

intakes were 1786.3 kcal and 42.2 gm respectively, which were also lower than the rural 

population. Nutrient intakes were significantly higher in post- harvest period compared to 

pre-harvest period (p<.001) and also higher in males compared to females (p<.001). 

Except vitamin A, thiamine and niacin none o f  the nutrients could meet the requirement. 

Adult males or household heads were the first eater (42.7%) and given preference in 

eating good quality foods in more amounts (96.2%) compared to female members.

N utritional status showed that among adults 58.1% had chronic energy deficiency; among 

adolescent 65.4% and 63% were stunted and underweight and prevalence was higher in 

males compared to females and 55% were found to have chronic energy deficiency. 

Among 6 - 9  years age group, 59.3%, 12% and 62% children were stunted, wasted and 

underweight, where stunting was more prevalent among girls, while wasting and 

underweight were more prevalent among boys; and among 6-71 months old children 

69.4%, 12.9% and 64.8% were stunted, wasted and underweight respectively, while 

94.5% were malnourished in respect o f  weight for age median and more female children 

were malnourished than males. Stunting and underweight rates increased during lean 

period before amon paddy harvest but wasting though decreased, did not show any 

regular trend.

Nutritional deficiency disorders such as dental caries, enlarged thyroid gland, angular 

stomatitis and nightblindness were found to be existed among 20.8%, 13.0%, 12.0% and 

1.5% study population respectively. Morbidity pattern showed that prevalence o f  fever, 

dysentery and gastric ulcer were 62, 21.7 and 3.7 per cent respectively.

There was no close relationship between household monthly income, total expenditure & 

expenditure on food and intakes o f different nutrients except fat intake, where there was a

IV
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highly significant negative correlation with household monthly expenditure on food. 

Calorie, protein, fat, carbohydrate, thiamine, niacin, vitamin C and zinc intakes were 

negatively correlated with family size; while calorie, carbohydrate and niacin intakes 

were significantly positively correlated with the number o f  earning members. Family 

size, mmiber o f  earning members and household monthly expenditure w as found 

significantly related to per capita calorie intake.

A bout 64% farmers advocated integrated approach o f  various measures to be adopted in 

order to ensure round the year food security and 34.3% and 7.9% specifically mentioned 

arrangement o f  easy loan without interest for adopting IGA and augmenting easy 

employment opportunity to increase income and purchasing power capacity respectively.

Inadequate food and nutrients intake resulted poor nutritional status o f  the marginal farm 

household members, which were due to lower food availability because o f  low food 

production and low household income indicating existing food insecurity and inability to 

lead a  healthy, socially useful and economically productive life. Even their food and 

nutrient intakes were less than the average national (rural) intake which resulted more 

prevalence o f  malnutrition and morbidity.

To improve their food security and nutritional status specific measures, like-- maximum 

utilization o f  crop land and homestead; use o f  HYV seeds, irrigation, fertilizer for 

augmenting employment opportunities and arrangement o f easy loan for undertaking IGA 

to increase income and purchasing power are needed to be introduced. Besides, 

counselling to discourage sale o f  produced foods to increase food availability for 

consumption along with encouragement to adopt IGA in the household are also 

recommended.
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INTRODUCTION

1.1. BACKGROUND:

Food is a  basic human need. World Food Summit in 1996 emphasised the right o f 

everyone to have access to safe and nutritious food as the basic human right and declared 

the other fundamental right to be free from hunger'. Because, adequate amount o f food is 

needed by individual human being for his/her sound health, which is obviously essential 

to achieve and maintain an active and prosperous life.

Since nutrition is the science o f food and its relation to optima! health and performance, 

good nutritional status o f  human being principally depends on adequate food intake and 

its utilization^’ Nutrition is a process by which living organisms utilizes food for 

maintaneance o f  life and growth'^'^ and is concerned with social, economic, cultural and 

phychological implecations o f food and eating’ .

Different food items function in the body in different ways. Some food items provide 

energy to the body for performing physical and physiologial activities, some foods 

provide protein for physical growth and maintenance o f body tissue and some other foods 

regulate the body processes. When different kinds o f food items are consumed adequately 

according to the requirement, the body become well nourished and healthy and thus 

become fit for maintaining active and prosperous life. Hence, it implies that foods o f  all 

kinds are needed to be consumed by every body to satisfy his/her daily nutrient 

requirement at all times. To achieve this goal accessibility to food by every body is a 

must. Accessibility to food depends on household food availability either from household 

production or from purchase from the market or from both. This emphasizes the attention 

on the concept o f  ensuring household food security. Food security is an access at all times 

to enough foods to lead an active and healthy life®' Household food security depends 

primarily on the ability o f the household to secure enough food to ensure an adequate 

intake for all the members at all times'®. But unfortunately, vast majority o f  the 

population o f  the developing world do not have such access to adequate food to satisfy 

their hunger and nutritional need. An estimate showed that 800 million people do not
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have access to sufficient food to lead healthy and productive lives" and as such they 

become vulnerable to malnutrition due to inadequate food intake.

Since the major occupation o f the majority o f  the population o f  developing world is 

agriculture, lack o f  engough food to eat is one o f  the main causes o f  poor family living 

conditions. Poor agricultural practics lead to low production o f  crops, specially food 

crops, livestock and other farm products. Low farm production leads to decreased income 

levels for farmers.The poverty and the smaller amount o f available food for household 

consumption resulting from low food production generally lead to undernutrition. 

Usually landless farmers as well as marginal farmers in developing countries suffer the 

most from low farm production, because they do not possess enough land and can not do 

m odem  agricultureil practices to grow their own food. This is one reason why they and 

thier families are often malnourished than other farm families.

Undemutrition results in an insufficient energy intake to allow people to do work hard. 

The work capacity o f  farmers and their families is reduced while they are malnourished- 

which leads to still lower farm production, poorer living conditions and even greater 

poverty. Thus a  dangerous and spirralling cycle is intrduced, whose effcct continues to 

worsen as it grows

According to Bogert^ malnutrition is a term widely used to mean faulty or poor nutrition 

in all o f its affects whether from inadequate intake o f nutrients or over consumption of 

foods. M alnutrition is one o f  the serious problems o f  national concern affecting millions 

and millions o f lives o f the developing world. Malnutrition is the most widespread and 

serious problem  to day affecting young children; combined with infection it is a major 

cause o f  death o f  millions and it is responsible for the retarded growth and development 

o f  even greater m agnitude'^ There is overwhelming epidemiological evidence that 

malnutrition is a  major determinant o f  health in the developing and developed 

countries''*’'^  About 160 million pre-school children in the world are currently 

malnourished'* which is only a  little less than in 1990 level o f  177 m illions'’. In 

developing countries 20-25% o f  the children die within the first 5 years o f  life and more
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than 50% o f  their deaths are related directly or indirectly to malnutrition'* and 83% o f 

these deaths are attributable to mild to moderate malnutrition. Developing countries are, 

therefore, the worst hit o f malnutrition which results from convergence o f poverty, 

household food insecurity, ignorance, population over burden, lack o f  appropriate health 

care facilities compounded with misconceptions, taboos and superistitions, and natural 

and m an made disasters. Analysis o f relevant socio- economic and demographic variables 

revealed that poverty is the central point o f all direct and indirect causes o f malnutrition 

and women and children are the victims o f  malnutrition Other studies have shown that 

health and malnutrition is essentially the end result o f  a complex set o f  overlapping and 

interrelated biological, social, economical and environmental phenomena^^'^**. 

M alnutrition has many advers consequences. In young growing children chronic or 

prolonged malnutrition retards growth, increases illness and delays learning. A 

malnourished child is physically less active such as in playing and inattentive in class 

room and performs less compared to his wellnourished counterpart. The child is also 

frequently attacked by illness leading to higher absenteeism which is considered as 

another cause o f  poor cognitive performance

Bangladesh is one o f the least developed countries o f  the world with a population o f 140 

million living in an area o f  1 44,000 square killometers. Population density in Bangladesh 

is the highest in the world, which is about 821 persons per square kilometer. More than 

80 per cent o f  its people live in the rural areas and majority o f  them are dependent on 

agriculture. About 50 per cent o f  the rural people are landless and 80 per cent o f the 

people live under poverty level^*. So a great majority o f  the rural poor farm households in 

Bangladesh are in short o f required food supply almost round the year, as has been 

highlighted in the findings o f  different national nutrition surveys. Nutrition survey in 

1962-64 showed that the average intake o f calorie, protein and a  few other nutrients in the 

rural areas were adequate while calcium and some nutrients fall short o f  the 

requirements . The nutrition surveys conducted in rural Bangladesh in 1975-76 and 

1981-82 showed that the average level o f intake o f calorie and some other nutrients 

were declined over time and as the consequence extent o f  malnutrition in the country 

further aggravated. Nutrition survey o f  1981-82 showed that more than 80 percent o f
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rural poor households were deficient in calorie, while 77% in protein, 88% in vitamin A, 

97% in vitamin B 2 and 87% households were deficient in vitamin C intake^^. Ninety three 

per cent households had intake below the requirement o f  calcium and fat intake was only 

lOgm per person per day.

N ational nutrition survey o f  Bangladesh 1995-96^'^ also showed that per capita food 

intake o f  rural people was only 731gm per day, which was 765gm in 1981-82 and 807gm 

in 1975-76. Average cereal food intake continuously decreased from 537gm in 1962-64 

through 523gm in 1975-76 and 488gm in 1981-82 to 452gm in 1995-96. Average per 

capita calorie intake in rural population was 1892 kcal which was 15.9, 9.6 and 2.6 per 

cent less than that o f  1962-64, 1975-76 and 1981-82 figures respectively. Per capita 

calorie intake was also more than 7 per cent less than the estimated national average 

calorie requirement. Poor farmers with per capita monthly earned income o f  Tk.<400/- 

and monthly household earned income Tk.<2000/- were consuming 1827 and 1846 kcal 

per capita respectively .

All these findings indicate that short supply o f  energy dense food supply in the farm 

households lead them towards chronic and acute malnutrition specially among the 

children o f  growing ages and pregnant and lactating mothers.Bangladeshi diet is largely 

cereal based. The 1995-96 nutrition survey showed that among 6-71 months old children 

the prevalence o f  stunting, wasting and underweight were 63.0, 17.5 and 66.0 per cent 

respectively. N ight blindness (1.65% in 2 to<10yrs children and 1.0% among pregnant 

women), Ariboflavinosis and Goitre are highly prevalent in Bangladeshi children, 

adolescent and adult population as well. Besides, more than eighty five per cent rural 

women and 70.8 per cent rural adult males were found to have been suffering from 

anaemia^*^ which rsulted into low productive capacity and thereby reduced gross national 

production (GNP).

Growth faltering is common among infants and children in poor areas throughout the 

world. The process o f  growth faltering started during infancy is thought to be due to poor 

dietary intake and morbidity^’. Infant feeding practices have serious implications for
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infant survival and growth^^’^^ Increased morbidity and mortality among children living 

in poor countries like Bangladesh is strongly linked to malnutrition and dietary 

insufficiency^'*’ Under nutrition is associated with 50% o f  childhood death^^ and 

around 3.5 million vhildren in different parts o f the world die every year due to diseases 

related to malnutrition^’. Besides, chronic malnutrition leads to stunted growth and 

decreases the survival chances and with this adult lifestarted^*''*^ and thereby there is lack 

o f  initiative and drive along with physical incapacity or weakness.

A ll these consequences are attributed to household food insecurity throughout the year, 

more so during period o f food scarcity, food shortages and natural disaster as well. 

However, the malnutritional situation o f Bangladesh is a indication o f poor dietary intake 

pattern, which in turn revaled a perpetual food insecurity at household level. In recent 

years Bangladesh showed a  steady growth in annual food (staple) production and is being 

said that the country will be self-sufficient in food grain production in near future'"' 

However, national food security does not clearly resolve the problem o f household food 

insecurity and consequently nutritional status o f  the household members. Moreover, 

seasonality in food availability during lean (pre-harvest) and abundant (post-harvest) 

periods have great influences on household food consumption. Different vulnerable 

population groups for example marginal farmers, landless, day labourers etc are more 

prone to these situations eind often experience hunger''‘‘.The path from food to nutrition of 

vulnerable groups is complex and the mechanism must be understood not only in relation 

to the dynamics o f  socio- economic aspects but also in the contexts o f ecological 

changes^^. Therefore, it is necessary to identify the causative factors leading towards low 

food availability & food insecurity and thereby low intake.

The cited nutritional situation represents the scenario o f rural population o f  Bangladesh 

who constitute farm, non-farm and land less families, majority o f whom belong to 

marginal farm households. In Bangladesh 59.1 per cent o f the households are farm 

households'*^ o f  whom 49.1 per cent are marginal farm households'*^, constituting about 

29% o f  the total population'**''*^’'*̂ . The marginal farmers have only 50 -  100 decimal of
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land including homestead^’.These marginal farmers are the key people mainly 

responsible for production o f food for themselves as well as for the whole nation.

The above mentioned situation about food and nutrient intake and nutritional status 

obviously does not represent or indicate the situation o f  the members o f the marginal 

farm households. As these people are the cultivators o f  essential food and other crops, 

their health and nutritional status is unknown which is essential in order to improve their 

conditions aiming at the sustainable increased food production throughout the year. To 

achive this goal it is necessary to gather some information from the marginal farmers 

such as-

sources o f food supply in the household;

- food production in tlie marginal farm households from both cultivated land and 

homestead;

- food crops they usually grow, use o f  produced foods, food availability from 

production for household consumption and measures they usually adopt to obtain 

remaining food supply;

- status o f  household food budget;

- the types and amount o f  foods consumed per capita per day and nutrients obtained 

from usual diets by age & sex groups o f the household members with seasonal 

variation, and percentages o f  nutrients requirement achieved from usual diets;

-  nutritional situation o f the marginal farm household members by age & sex with 

seasonal variation;

-  sources o f household income and household expenditure especially on food. 

These information are needed to plan any effort for achieving household food security in 

the marginal farm households in a  sustainable way.

Food availability throughout the year in the marginal farm households may ensure 

adequate intake o f diverse kind o f  foods and as a  result healthy, nutritionally sound, 

energetic and productive manpower will be available towards progressive increase in the 

agricultural production which, in turn, will increase the national productivity over time. 

To achieve this goal the present study was planned and carried out.
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1.2. JUSTIFICATION

Bangladesh is a agricultural based developing country. Out o f  total 1,99,79,932 

households o f the country about 59 per cent constitute farm households'*''''^. And 49.1 

per cent are marginal farm households So, about 59 per cent population o f the 

country belonging to farm households, while about 29 per cent o f the total population 

belong to marginal farm households'” "’ '̂*'®’'” . The marginal fanners are the key people 

responsible for production o f  food for themselves as well as for the whole nation. In other 

words, more than 70 per cent population are some how or other dependent on the 

marginal farmers for their food supply. Since these farmers have limited small land 

holding and practicing traditional farming that yields low production and they often face 

natural calamities like- flood, drought and cyclone, and as such the marginal farmers 

become vulnerable to malnutrition. The prevailing nutritional situation represents the 

scenario o f  rural population that constitute farm, non-farm and land less families, 

majority o f  whom belong to marginal farm households. And if  these key people are 

malnourished, principally due to inadequate food supply, specially energy giving staple 

food supply and imbalanced intake, they become unable to work hard, leading to reduced 

food production and thus national policy o f  adequate food supply for the whole nation 

and attaining national food security will be at stake.

Food security in the marginal farm households and accessibility to food is yet not known. 

So, to understand the actual situation o f food security and food & nutrient intake along 

with nutritional status o f marginal farmers is essential. As these people are the cultivators 

o f food, their health and nutritional status is needed to be studied for finding out laps and 

gaps in order to improve their conditions. Therefore, in order to formulate any national 

strategy for addressing the problem associated with food insecurity and low food intake 

by the marginal farmers, it is necessary to know some o f the information related to their 

food availability & food security status, food intake pattern as well as nutritional status of 

the members o f the marginal farm households.

Nutritionally sound and healthy manpower, however, is very vital to gear up national 

production in all sectors, especially in agricultural sector because our cultivation is 

largely labour intensive. N ot only food crops but the production o f other cash crops are
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also needed to be increased and that is possible if  the cultivators are healthy and hard 

working throughout the year. This is very much true in the case o f  marginal farmers. 

Food availability in the marginal farm households throughout the year may ensure their 

food security and thereby adequate intake o f  diverse kind o f  foods. As a result healthy, 

nutritionally sound, energetic and productive manpower will be available towards 

progressive increase in the agricultural production which will, in turn, increase the 

national productivity over time. It is, therefore, expected that this goal will be achieved in 

the present study on food security and nutritional status o f  the marginal farm households 

o f  Bangladesh and will facilitate to draw a sustainable plan for food security o f  the 

marginal farmers.
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1.3. REVIEW  OF LITERATURE

1.3.1. Food Security Concept:
In various national, regional and international fora, the objective o f  banishing the 

sufferings o f  hunger from the face o f  earth has been repeatedly articulated. The world 

food conference in 1974 declared that "every man, woman and child has the inalienable 

right to be free from hunger and malnutrition”^*. Presently, the relation between 

sustainable development, poverty alleviation and nutrition security gets much attention 

internationally and nationally’’ The 1996 world food sum m it' sought, and received, 

com mitment from the FAO member nations to banish hunger in its starkest from among 

h a lf o f  today's hungry population by the year 2005. This is already a step-dovm from the 

world food conference (1974), where the resolution on objectives and strategies o f  food 

production, declared that all governments "should accept the goal that within a decade no 

child will go to bed hungry, that no family will fear for its next day's bread, and that no 

human being's future and capacities will be stunted by malnutrition"

But facts remain that millions o f hungry people in the world go to bed hungry and thus 

suffering from malnutrition because o f  short supply o f  essential food commodities. 

Globally 700 million people go to bed hungry every day, 800 million do not have access 

to sufficient food to lead healthy and productive lives in less developed countries and 200 

million under five years old children suffer from malnutrition in A sia" ’̂ ®. Every 

individual human being is in need o f eating adequate amount o f food in a balanced way 

for normal growth, physical & mental development. The need o f  food is combined with 

the condition o f  food security, where accessibility to food by every body is a  must. 

Accessibility to food depends on household food availability either from household 

production or purchase from market or from both. So, food availability in individual 

household throughout the year is o f great concern which emphasizes the concept of 

household food security. But access at all times to a sufficient supply o f  safe, nutritious 

and acceptable foods must be in a  socially accepted way*'. Food security has long been 

used as an important macro - level indicator o f  agricultural stability and progress for both 

agricultural and economic researchers. However, little work has been done to 

operationalize the concept at the household level.
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A series o f  initiatives had been undertaken and established since 1943 till 1990 by the 

scientists and economists o f  the World Community towards the achievement o f  food 

security as follows:

Table 1.3.1: Initiatives Related to Food Security, 1943-1990.

Y ear Initiatives

1943 - Hot springs conference on Food and Agriculture

1945 - FAO established

1946 - UNICEF established

1948 - Universal Declaration o f Human Rights

1963 - W orld Food Programme established

1966 - International Convenant o f Economic, Social and Cultural Rights

1967 - First Food Aid Convention

1974 - World Food Conference: Universal Declaration on the Eradication o f  Hunger

and Malnutrition

- W orld Food Council established

- FAO Committee on World Food Security established

1975 - FAO Global Information and Early Warning System (GIEWS) established

1978 - FAO Regional Food Plan for Africa

1981 - European Community “Plan o f Action to combat hunger in the world” and

initiation o f  food strategies in four countries

- IMF Compensatory Financing Facility extended to cereals

1983 - Broadened concept o f food security adopted by FAO

1984 - Rome III convention gives central place to food security

1985 - USAID Famine Early W aming System (FEWS) established W orld Food

Security Compact (FAO)

1987 - Mandate o f  FAO Food Security Assistance Service broadened to focus more

on national policy

1988 - W orld Bank task force report “The Challenge o f  Hunger in Africa: a call to

action and initiation o f World Bank food security studies in Africa”
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1989 - Convention on the Rights o f  the Child adopted by the General Assembly o f

the United Nations.

- Initiation o f FAO food security planning in four African countries

The concept o f food security was first introduced during the World Food Conference**^ of 

1974 and it has evolved over a  period o f time. Subsequently, its use in the development 

practice was further promoted in a joint effort by the World Food Council and FAO to 

move away from one sided emphasis on raising food production as the main solution o f 

the world food problem. Until the early 1970s adequate availability o f  food grains at the 

national level was considered a  good measure o f  food security. Emphasis was placed on 

food self sufficiency at the national level principally tlirough domestic production. In the 

1970s food security was mostly considered in terms o f national and global food supplies. 

The 1974 world food conference added another dimension o f food security when it 

emphasized, apart from the overall availability, stability o f  food supplies w ithin and over 

the years'*®. Later the question o f  “access” and “entitlement” gained prominence which is 

mainly due to writings o f  Amartya Sen^^. However, an agreed definition o f  food security 

suggests that all households should be able to avail at all times o f  adequate food for a 

healthy living. This interpretation o f  food security, apart from emphasizing the elements 

o f  availability, stability and access, also includes - while giving due attention to “healthy” 

living - the nutritional dimension^^.

In the course o f time food security has been defined in many different ways. The 

definition evolved to encompass a growing range o f  aspects. Initially, three elements 

were considered crucial: 1) availability o f  food;

2) stability o f supply; and

3) access to food (or in terms o f subsistence production, 

possibilities o f barter, or purchasing power).

This interpretation o f  food security resulted in the term being applied above all to macro­

level (international, national or regional) food security. For a long time the most common 

expression o f  food security was tlie creation o f large reserves o f  staple food at the 

national and /  or regional level. M icro- level aspects such as household food security.

11
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quality o f  available food, nutrition received relatively little attention in the early years o f 

the food security debate. These shortcomings, however, did not go unnoticed for long.

The DGIS ( Netherlands Ministry for Development Corporation) defined food security, 

based on the World Bank definition on food security cited elsewhere, which goes on to 

specify : the critical factors essential in achieving food security are '̂*'^ :̂

a) production /  availability o f food;

b) stability o f  production and supply o f  available food throughout the year;

c) access to food ( through subsistence production, purchasing pow er or transfers o f  

food, including food aids), and the individual consumption o f  food ;

d) quality o f  the available food; and

e) equity

Availability o f  food refers to the amount o f  food available at household level. Food can 

be produced by the household members, purchased and /or obtained through exchange 

with other people. Food availability at this level is closely linked with availability at the 

local market or at higher levels. Here, sufficient food may be available, but it does not 

automatically mean that it reaches the various households at lower levels. It will depend 

on distribution mechanism and also on climatic (drought/flooding) and economic 

fluctuations. Often, locally produced foods are only seasonally obtainable. M arket and 

government induced force prices o f  agricultural inputs and out puts may fluctuate, 

affecting food availability. These types o f  fluctuations have an impact on the stability of 

the available food supply as well. Stability also depends on the effectiveness o f storage 

facilities at household and community level. People need money (from sale o f produce 

and/or employment) and/or productive resources (land, credit, technology, infrastructure 

etc.) in order to acquire food from elsewhere or to produce sufficient food by 

themselves. This refers to the aspect “access to food". Generally speaking, households in 

urban areas depend more on the purchasing power than rural households to obtain food. 

To w hat extent income will be spent on food items is strongly related to decision making 

processes within the families governed by socio-cultural factors.

The relation between food availability (food production) and food accessibility (income 

generation) is complex. Food insecurity is often seen as a problem o f  inadequate access 

resulting from insufficient purchasing power. At the same time it is recogni2x d  that

12
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many areas have little or no income earning capacities out side agriculture. Access to and 

control over productive resources, therefore, is stressed to improve the availability o f 

food. However, environmental constraints may strongly affect food production and thus 

food availability

Individual access from household access to food is also an important issue. The 

questions arises do all members o f the household have access to and consume enough 

food? Differences exist between men, women, and children and age groups about 

individual consumption o f  food, where socio-cultural factors play an important role in 

the way food is distributed among the members. Food can be consumed, but critical is its 

quality aspect which relates to its caloric /nutritive value and the way food is stored, 

preserved, processed and prepared, and food safety i.e. the absence o f harmful 

toxicological and microbiological substances.

It should be emphasized that food security does not automatically mean improvement of 

the nutrition situation. Nutrition situation depends on some factors which influence food 

consumption. Three important factors^^are-

1) the basic and environmental health situation,

2) caring capacity specially for children, and

3) consumer’s preferences- often related to culture, social situation and basic 

education.

The level o f  education o f  the mother, for instance, is strongly related to the nutritional 

status o f  the children. A  number o f  factors influence the nutritional situation and food 

security at household and community levels both in rural and urban settings. Complex 

relations exist between different factors. A distinction can be made between factors 

which influence the food and nutrition situation at individual, household, community and 

national levels Food security is achieved i f  adequate food in respect o f  quality, 

quantity, safety, socio-cultural acceptability is available and accessible to and 

satisfactory utilization by all individuals at all times to achieve good nutrition for a 

healthy and happy life^^. Food security as already slated emphasizes the 'stability', 

'availability', 'accessibility' and 'utilization' o f  food. The inclusion o f  utilization or in 

other words consumption, absorption and metabolism o f  food underlines that 'nutrition 

security' is the ultimate goal. Since, food intake and nutritional status are inextricably
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linked, household food insecurity is one o f  the fundamental underlying causes of 

inadequate dietary intake, malnutrition, disease and death.

Achieving a  dependable food security system implies the need to achieve food security at 

four levels. National level food security is implicit in food self-sufficiency. Regional food 

security implies special efforts to address the problems o f areas o f  chronic food insecurity 

and o f  vulnerability to national disaster. Household level food security implies that each 

household has assured access to the means to either produce or procure sufficient food o f 

an adequate quality for nutritional well being. Intra-household food security implies the 

absence o f  discrimination in the distribution o f  food within the household 

The food security concept has proved to be a valuable analytical instrument exercising 

strong influence on policy making, but its drawback is that it is hard to operationalize at 

the household level. Because, in fact, access factor as a concept is quite similar to 

Amartya Sen's "entitlement" and refers to the extent to which people can actually claim 

or command available food resources and it holds a  wide range o f  different aspects : 

income, subsistence productions, barter, collection o f  wild foods, distribution of 

productive assets, functioning o f markets, political factors, international economic 

relations^*.

Only a  decade and a half ago it would have seemed navie to analyze food security as 

purely a  distribution problem, while in the late 1980s it had become reasonable to focus 

on food insecurity as the inability o f poor countries, poor families and poor individuals 

to purchase sufficient quantities o f  food from existing supplies

In the developed countries, supply is growing far more rapidly than demand; but in many 

developing countries the situation is the reverse. In most o f  Asia and Africa, and even 

much o f  Latin America, for improving food security requires both increasing the 

purchasing power o f  the poor and boosting overall food production. Increased food 

supplies and purchasing power must be inextricably linked elements o f  any long - term 

food security effort. And in the short run, redistributing food supplies from the developed 

to the developing world is likely to be the best way to meet the more immediate food 

security needs o f  the poor and as such net export o f  cereals from developed to developing 

countries were 80% larger in the mid - 1980s compared to the mid- 1970s’®’” . Based on 

the FAO’s estimates o f adequate calorie standards for people, it is estimated that some­
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where between 340 million and 370 million people have inadequate diets’ .̂ Reutlinger 

and Selowsky (1976) have estimated that as many as l .I  billion people suffer from 

calorie deficient diets. These estimates seem to be useful primarily in emphasizing that 

malnutrition continues to be a huge and persive problem in developing countries But 

Sukhatme and others suggested tliat human body has the capacity to adjust to calorie 

intakes lower than the FAO standards, leading to a reduced estimate o f people with 

inadequate calorie intake’ ’̂’ .̂ Whatever the estimate , it is clear that levels o f  food intake 

below the FAO standards are closely associated with abject poverty.

In countries with very low average incomes and massive poverty, such as India, special 

programmes for ensuring food supplies to the poor might well have reduced the number 

o f  people in abject poverty’ ’̂’’. In India, where about one third o f  the malnourished 

people o f the world live, there was no measurable trend in the proportion o f rural people 

living below poverty line. From 1956 - 67 to 1977-78, the proportion o f  rural people in 

India below the poverty line has fluctuated between 40 and 60 per cent’*. However, 

during these years the absolute number o f people living in poverty increased.

The high marginal propensity o f  the poor to spend on food requires more food to back up 

more employment’ .̂ Kumar (1988) demonstrates that additional supplies o f  food are 

necessary for improved labor productivity and increased demand for labor by small

farmers. The study also indicates that inadequate supplies o f food indirectly influence the
80 • decisions o f  small farmers to adopt modern technology . Thus, not just food security as a

welfare objective, but food supphes on a productive input call attention to the present

food imbalances between the developed and developing countries. It follows that for

developing countries, optimal growth will be associated with high rates o f  growth of

employment; and, therefore, requires greater supplies o f food. The capacity o f  developed

country surpluses to insure those food supplies acts as a very positive force for economic

growth, equity and food security in the third world.

1.3.2. Agricultural Growth and Access to Food:

The current imderstanding o f food security is based on tlte interrelated concept o f  stable 

agricultural production and adequate access to food*'. Agricultural growth implies 

increased level o f  productivity and there are three ways o f achieving the productivity are-

1) increasing yields.
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2) increasing cropping intensity and

3) switching to higher valued crops^’.

Since many people in the third world are engaged in agriculture, growth in agriculture 

through increasing production increases their incomes which enable them  to spend more 

money on food for acquiring food security.

Since increasing food production by incentives, there is a special need for technological 

change which provides incentives to farmers - incentives which are both potentially 

greater than those provide by higher prices and which have no negative impact on the 

poor®^. Von Braun analyses the specific mechanisms through which cost-rcducing
83technological change can be Pro-poor, Pro- food security .

Secondly, an agriculture based-development strategy that enhances food security for the 

rural poor requires massive investment in rural infrastructure. In Bangladesh, Ahmed and 

Hossain showed that good infrastructure compared to poor infrastructure was associated 

with 92% more fertilizers use per hectare, 4% more labour per hectare in farming . 30% 

more non-farm employment, and a 20% higher wage rale*'*. Typically, one-third or more 

o f  the agricultural area o f  developing countries is so ill-served with Infrastructure as to be
S5left out o f  these processes .

The size o f  the requisite investment in rural infrastructure is quite large if  agriculture is to 

become the centerpiece for any development strategy. But in many developing countries 

such as Latin America, India, China and the Philippines this investment strategy is 

neglected in country side rather concentrate the bulk o f resources in a  few major urban 

centers and in highly capital intensive industries*’̂ .

Export-led growth typical o f South Korea, if  fed by massive capital flow, can bring the 

mass o f  people to income level that provides food security. But the countries like Taiwan, 

Thailand, Malaysia, Kenya, and the Ivory Coast, which have done well from the 

beginning in providing food security depending on broad-based agricultural strategies**^. 

In Bangladesh agriculture growth i.e. cereals yields have been growing at an average 

annua! rate o f  2.2 percent, which is only marginally above the 2.1 percent rale o f land 

productivity increase required to offset the combined effects o f  land loss and population 

grovith^’. In the 1980s, Kenya’s agricultural sector grew at an average annual rate o f 

nearly 3% and was the primary force behind a slightly more rapid growth in GDP.
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Tanzania, on the other hand, was unable to sustain a rate o f growth above 1% for either 

its agriculture sector or in GDP. Growth in the incomes o f  K enya’s poor was so rapid as 

to require large imports o f food to sustain per capita consumption. Food imports grew at 

6.5% per year in Kenya compared to only 3.0% in Tanzania from 1970 to 1985. Kenya 

has been able to provide better food security to its people by promoting more rapid and 

more equitable growth through an emphasis on its agricultural sector*’'*^.

It therefore, becomes important to emphasize agriculture for its broad ~ based 

employment and income-generating potentials. The current global structural imbalances 

have the potential to reduce the risk o f  a high employment growth, rural-based 

agricultural growth strategy^^.

The greatest part o f the poor and food insecure population depends greatly on local 

agriculture for a  living in majority o f the countries with severe food security problems. In 

such cases, development failures are often tantamount to failures o f  agricultural 

development. Development o f agriculture is seen as a crucial step towards reduction of 

poverty and food insecurity, but, as in the past, world agricultural production is likely to 

keep up with, and perhaps may exceed the effective demand for food, the problem will 

continue to be one o f persistence o f  poverty, leading to growth o f  the effective demand 

for food o f  the poor that would fall short o f  that required by them to attain levels of 

consumption compatible with freedom from under nutrition^*’.

The poor lose if  the physical supply o f  food is not increased, either by lower incomes 

from reduced employment or from higher prices. The major damage to the poor occurs, if 

both the purchasing power o f the poor and the supply o f  food are reduced. The direct 

transfer o f  food to the poor represents a feasible and potentially efficient means o f 

achieving food security by redistribution o f foods across international boundaries^^’̂ ''^^. 

But it is important that such food transfers actually reach the poor or else prices will be 

depressed. Price decreases, o f  course, benefit the poor, but there is always the danger that 

such decreases will retard the process o f  technological change in agricultural^^'

The two principal means o f  targeting food aid to the poor are food- for- work and food 

subsidies. Food- for- work is usually highly effective at reaching die most poor, because 

the work is onerous and the pay is low. In Africa food comprises some 15 to 40% o f  the 

cost o f  public works^^. Food subsidies are another means o f targeting food towards the
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poor. Food subsidies have the effecl o f  distorting consumption patterns towards food—  

more food is consumed at a given income level when income comes from food subsidies 

than when it comes in other form s^ '°®. Broad subsidy schemes have immense costs and 

an immense impact on food security. In recent years, Egypt has spent up to 9% o f  its 

national income and 17% o f its national budget on food subsidies. These subsidies have 

accounted for about 16% o f the total incomes o f  the poorest quartile o f  the population. 

The level o f  caloric intake o f Egypt’s poor is high in relation to international norms of 

that level o f  income'^'''®’ . Food subsidies may be targeted to the poor by very general 

measures, such as choosing lower quality foods, or by giving the poor food stamps or 

inviting them  to field kitchens or feeding centers.

Bangladesh is using food aid to back both food-for-work and food subsides. In the mid - 

1980s, the average value o f food aid in Bangladesh equaled 26% o f annual development 

expenditure. That provided a  substantial quantity o f  food and the financial means for the 

government to transfer purchasing power to the poor. An econometric analysis o f  public 

development expenditure in Bangladesh indicates that during the period 1976 to 1985, 

every dollar reduction in the supply o f  food aid was followed by a  reduction in public 

expenditures on development o f as much as 18 cents Food aid provides an

importantly link in the needed partnership between developed and developing countries. 

Food aid in support o f  rural public works can do much to build an efficient and reliable 

rural infrastructure. The construction o f all weather roads and new irrigation systems 

helps sets the stage for long-term agricultural growth. Such rural public works also 

provides much- needed short- term employment and income for the poor. The poor will 

then use their increased purchasing power to buy the food sent into the system by food 

a id “ ' ’“ .

1.3.3. Food Security: - An Econom ic Perspective

Lack o f  purchasing power due to low income is generally seen as one o f the main 

problems for the majority o f  food insecure people. Thus increasing the income o f 

marginalized groups o f people should be a major focus for any policy regarding food 

security. Since for certain increasing income is not the only focus, by itself, this does not 

automatically result in improvement o f  food security /  nutrition situation or to increases 

in consumption. But the central importance o f  income does imply that food security
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policies have the genera! objective o f fighting against poverty as their main goal, 

encompassing other objectives and activities involved in poverty alleviation^^.

Raising incomes o f  the people engaged in agriculture generates a  demand for labor- 

intensive goods and services which are typically produced in the country side"^■"^ For 

example, smallholder farmers in Bangladesh and Malaysia respectively spend 35 and 40 

% o f  their increments to income on locally produced non-agricultural goods and 

services*^’* S m a l l  farmers in Nigeria spend as much as 20% o f  their increments to 

income on locally produced agricultural goods, such as vegetables and live-stock, 

creating additional employment opportunities in the agricultural sectors"*'. Reardon et al. 

(1988), emphasizes the importance o f  non- agricultural employment in improving food 

security in the rural areas o f Burkina F aso"^

Throughout the Third World, the poor spend between 50 and 80 %  o f  their increments to 

income on food' Thus, any increment in food prices has a deleterious impact upon their 

incomes. The vulnerability o f  Asian poor to rising o f food prices is well known. The poor 

in Africa are also generally the net purchasers o f  food and hence are also vulnerable to 

rising food prices*’’" ’.

Economic approaches to food security have traditionally focused on assessing aggregate 

levels o f  food supply, agricultural production and the balance o f  agricultural trade’^'"*’ 

In the 1970s food security was defined at the macro- level as the ability to avoid 

short-term deficits in aggregate food supply’̂  ̂and it was directly linked to grain slocks at 

the global and national level'^^. At the micro level, food security was conceptualized 

prim arily as the ability to tackle successfully weather transitory shocks to food supply, 

such as drought, floods, market failure, or civil strife^**. The focus was on food grains 

(staples), national stores o f grain, and agricultural policy that ensured staple supplies and 

stores o f  grains. M ost importantly food security was conceptualized as the out come 

measure o f  agricultural policies. The traditional economic focus on staple supply as the 

indicator o f national food security has translated into a focus on total calorie intake and 

anthropometric status as primary indicators o f  household food security'^'*.

Although world food supplies stabilized at more than adequate levels, yet hunger and 

malnutrition continued to be prevalent. Hence, it becomes clear that aggregate food 

supply was not a useful proxy for food security as well as food consumption at the
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household or individual level. From an economic perspective, malnutrition was 

increasingly recognized as the individual level manifestation o f  a complex combination 

o f  household, community, regional, national, and international factors^'*'

Seminal work by Sen^* brought attention to the issue that access to food by households 

and by individuals, could be constrained by economic, social, and cultural factors and 

w as most often a chronic, not transitory, condition at the household level. Since 

households have limited access to resources and strive to fulfill a variety o f  basic needs, 

procurem ent o f  food competes with acquisition o f  health service and other goods and 

services. Food needs are, therefore, not necessarily the most dominant basic needs for a 

given household’s subsistence or survival*'**. The neoclassical economic theory o f 

household production added further to the concept o f  food security by emphasizing the 

decision ■ making processes within the household that determine how  scarcc resources 

are allocated.

Household food security was focused as a measure that would link national-, regional-, 

and community - level measures o f  food security to household food consumption and 

individual nutritional status. It is seen as a concept that will relate agricultural policy to 

issues o f  nutrition^.O nce household food security was identified as an important variable 

in food security -  a variety o f  definitions and conceptual frameworks o f household food 

security were proposed from the agricultural economic perspective. W hereas previous 

definition o f macro-level food security focused on food availability (supply), most o f the 

recent household food security frameworks are concerned primarily with household 

access to food, although recognize that access is ju st one component o f  household food 

security. The issue o f  food distribution at the community level is also addressed by some 

o f  the frameworks, in that all groups in a society are viewed as requiring equal access to 

sufficient food.

The international fund for agricultural development concisely defines household food 

security as the capacity o f  a  household to procure a stable and sustainable basket o f 

adequate food'^’ , Some o f  the terminology used in this definition is difficult to 

operationalise. Adequacy may be obtained in terms o f quality and quantity o f food, which 

contribute to a diet that meets the nutritional needs o f  all members o f  the household, 

while stability refers to the ability o f the household to procure food across seasons and
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transitory shortages, which is the more traditional definition o f food security.

Sustainability is the most complex o f  the terms, which encompasses the issues of

resource use and management, human dignity, and self-reliance, among others'^’.

Increased income does not translate directly into increased food consumption at either the

household or individual (child) level. Shifts in control o f income from women to men are

important*^*. Economic, food and agricultural policies and programmes that advantage

the m ost vulnerable population groups are the most likely to provide positive benefits in
12©

terms o f  food security and nutritioned status

Economic growth in developing countries is changing consumption patterns, with slower 

growth ( and in many countries actual declines) in per capita food consumption o f  grains 

and rapidly growing per capita and total meat consumption, combined with induced 

growth in cereal feed consumption. Some researchers hypothized that high- meal diets in 

developed countries limit improvement in food security in developing countries. They 

argue that reduced meat consumption in developed countries would release cereals from 

live-stock feed to food for poorer populations, thus improving food security in 

developing countries. Rosegrant M W et al'^^ analyzed this hypothesis on the 

implications for future global cereal and meal supply and demand resulting from changes 

in global income, population growth and other structural changes and examined the effect 

o f  large reductions in meat consumption in developed countries on food consumption and 

food security in developed countries. They showed that while the long-term prospects for 

food supply, demand and trade indicate a  strengthening o f world cereal and livestock 

markets, the improvement in food security in the developing world will be slow, and 

changes in the dietary patterns in developed countries are not an effective route to 

improvement o f  food security in developing countries.

To examine the effects o f  an income-generating policy on the consumption o f  macro and 

micronutrients by households and preschoolers o f  southwestern Kenya, a  study with 1677 

under six pre-schoolers o f  617 households indicate that although increases in household 

income do result in improved household level vitamin A intake, increases in household 

income are not significantly associated with intake o f dietary vitamin A by preschoolers. 

The analysis suggests that although increases in household income have some very 

positive effects on household food security and household micronutrient consumption,
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other community- based health, sanitation and nutrition interventions are needed to 

address the dietary needs o f  individuals within the households'^®. The experience towards 

development o f  one o f food security indicators includes the development o f  a food 

basket, defined as the group o f  food that meet the characteristics such as is now 

consumed by important population segments o f  the community. The concept implies a 

dynamic food basket, the quantities o f  which are calculated in a  way that simulates the 

behavior o f  the consumer and the best nutritional knowledge. The measure o f  the risk o f 

being unable to buy the foods needed for a family is used as a  proxy for food security 

risk '^'.

The world has been making progress in improving food security in respect o f  per person 

availability o f  food for direct human consumption, but this progress has been very 

uneven. Many developing countries have failed to achieve such progress, even in some 

developing countries, the food security situation is now worse than 20 years ago. 

Although the world has already produces sufficient food, the persistence o f  food 

insecurity does not reflect so much a  lack o f capacity o f  the world as a whole to increase 

food production to whatever level would be required for every one to have consumption 

levels assuring satisfactory nutrition. The under nourished and the food insecure persons 

are the victim s o f  these conditions because they are poor in terms o f  income with which 

to purchase food or in terms o f access to agricultural resources, education, technology, 

infrastructure, credit, etc., to produce their own food. Economic development failures 

account for the persistence o f  poverty and food insecurity^'^.

Economists see household income as the Key potential “Shock” to household food 

security, along with market food prices. At a more micro-level it is important to 

acknowledge other types o f  coping strategies and social mechanisms that function to 

buffer the effects o f income and prices fluctuations. Food gifts, loans and other 

machanisms often alleviate short -  term stresses on household food supply'^^.

Analysis o f  some o f  the reasons why the well laid plans o f  the 1970’s failed to be an 

effective bulwark against hunger show that causes o f hunger currcnt in the 1970’s can be 

summarized some what brutally as follows: either there is not enough food to eat or what 

is available is poor in nutritional quality. Poor nutrition is synergistic with disease. 

Together they result in increasing debility and finally death. Famine is an unusual event.
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precipitated by this some triad o f  factors, on a catastrophic scale. The strategies can be 

placed similarly under three broad headings:

- The first is that food production must be Increased so that there is more food available 

for everyone,

- The second is that national food security strategies should be developed and 

implemented, and

- The third is that nutritional quality o f people's diet should be improved.

These are three major goals which have dominated international thinking for a  decade. 

The strategies based upon these have failed to make a  marked impact on the risk. 

Vulnerable households face to famine. It suggests that irrespective o f the quantity and 

quality o f  food generally available in the household, poorer communities and poorer 

countries are able to lay claim in to a share o f  what is available. These claims are 

mediated by a  heirachy o f relationship -  households within communities, communities 

w ithin countries and countries in the world at large — and the nature o f  the relationship 

constitutes the political economy within which famines arise and must be analyzed'^^.

1.3.4. H ouse hold food security: An A dvanced Conccpt:

Household food security has been defined as “Access to food, adequate in quantity and 

quality to fulfil all nutritional requirements o f all household members throughout the 

year” '̂ '*. From the view point o f  individual member in a household, food security may be 

defined as physical and economic access to balanced diet, including the needed 

micronutrients, safe drinking water, primary education and shelter'^^.

Household food security depends primarily on the ability o f  the household to secure 

enough safe food to ensure an adequate intake for all the family members at ail times'*^. 

This implies that food o f  all kinds should be available throughout the year for ensuring 

balanced diet in order to sustain household energy need and to meet other nutritional 

requirements.

Household food security integrates environmental, economic and cultural factors in a 

manner that can provide a  useful tool for predicting dietary patterns within the household. 

These factors affect the manner in which households manage their food resources, either
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by affecting initial food selection and acquisition or by affecting the use o f food once it 

has been selected. Household food security is an out come o f these decisions.

As world food supplies stabilized at more than adequate level and hunger and 

malnutrition continued to be prevalent, it becomes d ea r that aggregate food supply was 

not a proxy for food consumption at the household or individual level. Therefore, in the 

mid-1980s, it became clear that adequate food availability at the national level did not 

automatically translate into food security at the individual and household levels. 

Researchers and development practitioners realized that food insecurity occurred in 

situations where foods were available but not accessible because o f  erosion to people’s 

entitlement to food'^^. Entitlement refers to the set o f  income and resource bundles (for 

example, assets, commodities etc,) over which households can establish control and 

secure their livelihood. Households derive food entitlement from their own production, 

income, gathering o f  wild foods, community support (Claims), assets, migration, etc. 

Thus a number o f  socio- economic variables have an influence on a  household’s access to 

food.

As a  result the household food security approach that evolved in the late 1980s 

emphasized both availability o f  food and stable access to it, food availability at the 

national and regional levels and stable and sustainable access at the local level were both 

considered essential to household food security. Interest centered on understanding food 

system, production system and other factors that influence the composition o f  the food 

supply and household’s access to that food supply over tim e'^’.

Regional foods supplies are affected by governmental inter-regional trade policies, 

seasonality and climate. The state o f  regional food supplies determines what foods are 

available in the com munity-level markets where households go to sell, trade and 

purchase foods for consumption. Community food market are affected by seasonality and 

climate, but also by a host cultural factors that determine food selection by households 

and patterns o f  intra -  household food sharing. Individual dietary intake is the outcome o f 

the intra -  household distribution o f the food available in the family.

A t the household level, food security is determined by a household’s current food 

supplies, past stable food supply, and potential future supply which is a function o f the
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available household resources such as, land, labor and time. Between household food 

security and individual nutritional status are patterns o f food distribution within the 

household and individual food consumption, including differences in dietary quality and 

quantity. Gittelsohn'^*''^^ has looked at the complexity o f factors affecting intra­

household food allocation and has found that in rural Nepal culturally specific food- 

serving behaviours result in nutritional penalties against women. Morbidity, a variable 

that is affected by community-level factors and also by household-level factors such as 

food preparation and hygienic practices, also affect an individual’s nutritional status'" '̂*. 

Household food security can be viewed in three different dimensions; the past (stable) 

food supply, the current stores, and the anticipated future supply o f  food adequate to meet 

the nutritional needs o f  all household members. Past food supply is reflected by tlie stable 

flow o f  food into the household, hs storage and consumption within the household and its 

flow out o f the household. Current food security is the presence o f  sufficient household 

food stores to meet the irrunediate nutritional needs o f the household members. Future 

food security is viewed as that portion o f existing food stores which is invested in 

planting and in feed to animals to ensure adequate food supplies in future''*'.

The various means by which foods enter and leave the household represent a  pattern of 

interactions. Households differ in their use o f one or more pathways for obtaining and 

recollecting food. Information about food flow through the household during the course 

o f  the preceeding year can be used to give a  picture o f past household food security. By 

using a food-flow model for household access to food, issues o f both adequacy and 

stability o f  food supply can be addressed. This approach is similar to those used in other 

studies to estimate, household-level food security''’̂ . Household food-flow model, 

however, has the potential to incorporate food adequacy, stability and sustainability into 

measurement o f food security. The flow o f  foods into a household via different modes 

(se lf production, purchase, receipt as gift etc.) should theoretically meet or exceed the out 

follow  o f  foods from the household (food consumed, sold, paid as rent, given to others, 

animal feed, etc).

Food flow in the marginal farm households emphasizing their food security is shown in 

the following food flow chart:

25

Dhaka University Institutional Repository



Inflow

P roduced  by 
H ousehold

Food Flow Chart

H ousehold  Food 
Security Outflow

P urchased  from Paid as Rent

M arket
/  H o u seh o ld  F ood  \

S to re

H ousehold
Food

A vailability

R eceived  as G iven  as gift,

g ift, donation Jak a t etc.

R eceived  as U sed  as seed.

P aym ent Planted

H ousehold  Food 
C onsum ption

Individual Food 
C onsum ption

In tra-fam ily  Food 
D istribution

Figure 1.3.1: Food Flow through the Marginal Farm Households

1.3.5. Household food security: An Anthropological Perspective:

Anthropology has a  great deal to contribute to the conceptualization o f  household food 

security. Anthropologists have traditionally collected information on food provisioning.
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preparation and consumption practices as part o f  their ethnographic description o f 

cultural settings.

Anthropological perspectives on food have focuscd on eliciting indigenous belief systems 

surrounding food, such as food classification, food proscriptions and prescriptions and so 

on. Ecological and medical anthropologists have investigated household responses to 

food shortages, with a  particular emphasis on understanding and indentifying adaptive 

strategies for subsistance.’'” *'̂ .̂

A lthough “household food security” has not been a  common component o f 

anthropological studies, in recent years anthropologists have turned their attention to 

examining food security at the community level

Anthropologists have a  number o f tools at their disposal for investigating household food 

security. The primary focus o f anthropology is on human belief, perception and 

behaviour at the community, household and individual levels. Through intensive study of 

small groups, anthropologists are in a good position to uncover the subtle dynamics that 

mark household -  level decision making and activity and to understand this behaviour to 

a  certain degree from the point o f  view o f  the people themselves. The ecological 

approach in nutritional anthropology typically considers the physical and social 

environments, social organization, available technology for food production, and cultural 

and ideological systems when assessing the determinants o f  food choices and diets

1.3.6. Poverty (Food Insecurity), Nutrition — Infection Nexus:

A recent study examined the relationship between per capita income growth and infant 

mortality in developing countries during the period from I960 to 1990 and shows that 

according to its estimates, a 10% increase in per capita income leads, on an average, to 

about a  2%  reduction in infant mortality over a five-year period and a  4% reduction over 

a 30-year period, which ended with the conclusion that ‘Wealthier is Healthier’

Poor households typically spend a huge proportion o f  their budget on food, and as their 

income rises, they tend to spend a correspondingly larger part o f  the additional income on 

food. It may, therefore, be expected that their calorie intake will rise strongly with rising 

income. Pitt and Strauss indicate that an increase in income brings forth an almost
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proportionate increase in calorie intake'” ’ At very low levels o f consumption, calorie 

intake rises rapidly with income, but beyond a point it becomes virtually constant.

The findings o f a number o f studies suggest that as poor households get less poor they 

spend the additional income on more expensive foods, such as finer cereals or meat and 

dairy products, which may be more tasty but do not necessarily yield more calorie. That 

explains why the elasticity o f food expenditure is high and yet the elasticity o f  calorie 

intake is so low

The impact o f  income on calorie intake is unlikely to be negligible. The notion o f  a 

negligible im pact o f income on calorie intake o f  the poor is inconsistent with much 

evidence linking calorie intake with productivity. Most o f  this evidence shows that higher 

calorie intake raises productivity, and thereby the income-earning capacity, o f  the poor'^*’
1 61 -163

W hile the income -  calorie relationship may be a matter o f dispute, there is no disputing 

fact that higher income leads to higher intake o f other nutrients such as protein, iron and 

other micronutrients which are essential for healthy life'^^’

However, even if  higher income leads to higher intake o f all nutrients, that by itself need 

not ensure higher nutritional status, because the intake o f  nutrients may not be the 

binding constraint at all. This brings the issue o f the nutrition-infection nexus. Frequent 

attacks o f  infectious diseases may hamper the utilization o f nutrient at the cellular level 

by various ways. Furthermore, infections may reduce the level o f  intake itself by 

reducing appetite. In such cases the intake o f  more nutrients as afforded by higher income 

will not by itself improve the situation'^*'”'™.

To some extent, higher income in the hands o f  the poor will help matters here by 

enabling them to live in a more hygienic environment and to purchase the necessary 

medical care. But the purchasing power o f the poor may not be strong enough to justify 

the fixed costs o f  setting up medical facilities on private initiative. In this situation, higher 

private income in the hands o f  the poor will not lead to higher nutritional attainment, in 

the absence o f state or community level actions. Anand and Ravallion (1993)*’' noted 

that higher per capita income may improve the health o f a population through two 

channels- by reducing poverty and thereby giving more income to the poor , and by 

enabling the state to invest more on health. From a cross -country analysis they found
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that the second channel was twice as effective as the first in improving life expectancy. 

They also found that in Sri Lanka over a period from 1952 to 1981 an increase in public 

health spending reduced infant mortaiity 22 times more than what was achieved by an 

equivalent increase in per capita income. They do not consider the existence o f  two-way 

causation between diet and disease; ju st as disease may reduce the usefulness o f diet, so a 

poor diet may magnify the effect o f disease. Thus a poor diet may cause malnutrition 

indirectly by raising the susceptibility to infection or by intensifying the adverse effect of 

infection. But one may wrongly conclude that diet has no effect. A recent study by 

Haddad et al. in 1995 found that not only do diet and disease have independent effect on 

child anthropometry, they also interact strongly with each other. Thus low calorie intake 

does affect nutritional status adversely, partly on its own and partly by accentuating the 

effect o f  m orbidity '’ .̂ In an authoritative review Martorell and Ho (1984) concluded that, 

while food support given to malnourished children may not make them  any less 

susceptible to infection, the severity o f  any given infection clearly reduced, thereby 

reducing child mortality” .̂

1.3.7. Food Insecurity:

The phenomenon loosely labeled hunger in the 1980s is now being discussed as food 

security or insecurity. Food security at a minimum includes the followings: a) The ready 

availability o f nutritionally adequate and safe foods, and b) the assured ability to acquire 

personally acceptable foods in a socially acceptable way. Food insecurity, on the other 

hand, exists whenever food security is limited or uncertain^. There are different forms of 

food insecurity‘°;

a) Chronic food insecurity refers to households that are perpetually short o f food,

b) Seasonal food insecurity results from food shortage and higher price during lean 

period before harvest or from seasonal unemployment, and

c) Transitory food insecurity arises from failure o f crop production, loss o f  employment, 

m an made or natural disaster/calamities and other adverse circumstances.

Food supply is often disrupted in different ways resulting into household food insecurity. 

Food insecurity may occur al the household level, and is occurring in the absence of 

regional and national food insecurity'’*. Food crisis in Africa during the early 1970s 

stimulated to focus on the lack o f  food supplies as the major cause o f food insecurity'^'*.
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The root o f household food insecurity is poverty. Mai distribution o f land, backward 

agricultural practices and thereby low food production, lack o f employment specially 

during lean seasons, low wage rate and low household income resulting into low 

purchasing power, frequent natural calamities such as flood, draught, social and political 

unrest, chronic national food shortage, seasonal differences in food production and 

supply etc also contribute to a great extent in household food unavailability and thus food 

insecurity. Inadequate food, due to food shortage, or to inappropriate consum er behaviour 

or intra-household distribution is termed as food insecurity. Food insecurity at the 

household or individual level may be transitory, or short-term because o f  a  particular 

event o f  short duration, results from a  temporarily limited access to food. Chronic food 

insecurity results from a long-term food shortage. Food insecurity occurs in mild, 

moderate and severe forms, just as PEM does. The level o f  food insecurity may be related 

to the relative availability o f food.

A “shock” often precipitates household food insecurity, which can aggravate poverty or 

adversely influence food production. There are many different kinds o f shock, for 

example, serious illness, sudden loss o f  job , farm production crises, such as crop failure 

due to drought or flood and some other agricultural catastrophe. More over any crisis that 

has an adverse impact on the livelihood o f  the family may also result in household food 

insecurity. Another important determinant o f  food insecurity is gender discrim ination” *. 

The presence o f  civil conflict increases vulnerability to food insecurity, and vice versa '’ .̂ 

Recent information from FAO vividly demonstrates that the incidence o f  food insecurity 

or undernourishment is highest in countries with a high incidence o f  civil conflict'®, For 

example, 56% o f the countries where more than half o f the population was 

undernourished were experiencing conflict, while only 8% o f  the countries with the 

lowest incidence o f  undernourishment were mired in conflict. Similarly, child mortality 

rate decline as the prevalence o f  food insecurity declines'^.

Population groups generally affected by household food insecurity include marginal 

farmers, landless agricultural/day labors, temporary workers, small traders, fisherman, 

forestry worker, pastoralists, urban poor and urban slum dwellers. However, the potential 

consequences o f  food insecurity among these vulnerable groups include hunger, 

malnutrition and either directly or indirectly effect health and quality o f  their lives'®.
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The measurement o f food insecurity at the household or individual level involves the 

measurement o f  those quantitative, qualitative, psychological and social or normative 

constructs that are centered to the experience o f food insecurity, qualified by their 

involuntariness and periodicity. Risk factors for food insecurity include any factor that 

affects household resources and the proportion o f  those resources available for food 

acquisition^.

The precise relationships between food security and its risk factors and potential 

consequences need much more research now that there is an emerging consensus on the 

definition and measurement o f food insecurity. Indicators o f food insecurity are proposed 

as a  necessary component o f  the core measures o f  the nutritional status o f  individuals, 

communities or nations^.

1.3.8. T he Seasonal Food Insecurity  and  Household Food C onsum ption:

In many developing countries, specially in Asia and Africa, crops production is 

dependent on seasonal climate. As a consequcnce, food insecurity is not constant 

throughout the year, and rural poor households often experience a  food-insecure period 

just before the new harvest. Seasonal fluctuations in food insecurity and household 

responses to this insecurity can influence family and individual consumption patterns. 

Generally, in periods o f  food insecurity a shift from highly preferred foods to less 

preferred foods is expected to occur'°.

1.3.9. H ousehold food insecurity  and  its conscqucnccs

In many households undemutrition amongst women and children may be the physical 

expression o f  lack o f  household food security i.e. food insecurity’̂ *". As the consequence 

o f  household food insecurity household members, particularly the mothers and children 

suffer from various degrees o f  malnutrition and thus cause malnutrition among the entire 

population. Poor nutrition often starts in utero and extends well in to adolescent and adult 

life’’’ . M others who are undernourished before or during pregnancy are more likely to 

give birth to underweight infants. Low-birth-wcight infants are a far higher risk o f dying 

in the neonatal period or later infancy and are more likely to experience a variety o f 

developmental deficits. These infants, if  survive, may grow poorly during childhood, do 

less well at school and have less productive working capacity during adulthood. A low- 

birth weight infant is thus more likely to be under weight or stunted in early life” ’.
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Besides, infants if  girl with low birth weight are more likely to become undernourished 

mothers themselves at adulthood, thereby perpetuating the cycle o f  undemutrition from 

one generation to the next.

The causes and consequences o f early childhood deficiencies arising from low food 

intake have implications for later life and may be present as risk factors for future 

generations. Severe iron deficiency anaemia during pregnancy may even place a 

w om en’s life at risk during child birth. Iodine deficiency disorders starting with foetus 

may cause brain damage or stillbirth. Folate deficiency in pregnancy may result in neural 

tube defects during foetal development. Vitamin A deficiency may increase morbidity 

and mortality risk and affect vision, while anaemia and iodine deficiency disorders may 

lead to cognitive deficits’’®. These consequences are obviously due to household food 

insecurity coupled with food discrimination among male and female members o f the 

household. Different studies highlighted the consequences o f  household food insecurit)^

A study o f  food insecurity and nutritional adequacy was conducted with a  sample o f 153 

women in families receiving emergency food assistance in Toronto, Canada. 

Contemporaneous data on dietary intake and household food security over the past 30 

days were available for 145 o f the women. Analyses o f these data revealed that women 

who reported hunger in their household during the past 30 days also reported 

systematically lower intakes o f energy and a number o f nutrients. The effect o f  household 

level hunger on intake persisted even when other economic, socio-cultural and behavioral 

influences on reported dietary intakes were considered. Estimated prevalence of 

inadequacy in excess o f 15% were noted for Vitamin A, folate, iron and magnesium in 

this sample, suggested that the low level o f  intakes associated with severe household food 

insecurity are in a  range that could put women at risk o f  nutrient deficiencies'^^.

A conceptual frame work showing the household and social implications o f food 

insecurity was elicited from a  quantitative and qualitative study o f 98 households from a 

heterogeneous low income population o f Quebee city and rural surroundings; the study 

was designed to increase understanding o f the experience o f food insecurity in order to 

contribute to its prevention. According to the respondent’s description, the experience of 

food insecurity is characterized by two categories o f manifestations, i.e. the core 

characteristics o f  the phenomenon and a related set for actions and reactions by the
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households. This second category o f manifestations is considered here as a  first level of 

consequence o f  food insecurity. These consequences at the household level often interact 

w ith the larger environment to which the household belongs. On a chronic basis, the 

resulting interactions have certain implications that are tentatively labeled social 

implications. Their 'examination suggests that important aspects o f  human development 

depend on food security. Findings underline the relevance and urgency o f  working 

towards the realization o f the right to food .

1.3.10. T arg e t V ulnerable H ouseholds to Food Insecurity:

In a  community who supper the most from food insecurity? Conventionally it is thought 

that the population groups in a  rural community usually experience food insecurity are 

the people o f  landless households, landless farm households, marginal farm households, 

small farm households, agricultural or other labour households, who are principally 

engaged in agricultural activities for food production. But majority o f  these people 

belong to marginal farm households, who are the main work force for cultivating 

essential food crops, staple in particular, for themselves and for the whole nation as well. 

In order to identify the most vulnerable population groups in respect o f food insecurity, it 

is necessary to consider the fact that who are those belong to the first section o f the farm 

population mainly responsible for food production and supply for tl\e whole nation? How 

is their condition regarding food intake, health and nutritional status along with economic 

situation? And on whom the other sections o f the population depend for their food 

supply? Considering these facts it is necessary to target the appropriate population group 

most vulnerable to food insecurity for analyzing factors affecting it. For this purpose, 

vulnerability mapping can be a  useful and important tool which considers a variety o f 

factors in targeting vulnerability households among the population groups.

1.3.11. V ulnerab ility  M apping  (R isk M apping):

To identify the target group households vulnerabihty mapping / risk mapping is very 

much usefuP^. Vulnerability maps are maps which identify the areas and sector o f  the 

population which are most vulnerable to food insecurity. This map highlights the regions 

that need to be monitored more closely, help governments and NGOs to target food aid 

and other necessary intervention more effectively and to identify factors to take into 

consideration in designing interventions for vulnerable areas (Tablel.3.2)'^^. An earlier
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version o f  vulnerabilily mapping used in the 1770s was ‘functional classification’ o f 

under-nourished population as the basis for food and nutrition planning'*'’.

Table 1.3.2: Household Vulnerability A ssessm ent Matrix

Risk of an Event Ability to Cope

Shocks/Trends H/H
Characteristics

Areas to 
Rcsourccs

Production/income
Opportunities

Support
Structure

Baseline Vulnerability
Crop Production and Livestock 
Risks

Drought episodes
Soil conditions
Pest infestations

Market Risks
Market infrastructure price 
fluctuations (asset, food, cash 
crops, livestock)
Food shortages
Access to employment
Political Risks

Conflict / war

Composition (age 
dependency ratio)
Education
Health status
Out migration

Access to land 
Access to labour 
Liquid assets
Productive assets 
Credit
Common
property
resources (for
wild foods and 
other products) 
Food stores

Crop/livestock
Production
Other
sources

income

Seasonal migration

Community
support
mechanisms
(claims)
NGOs
Government
policies
Access to 
social services

Current Vulnerability
Crop Production and Livestock 
Risks

Current Drought
Pest attack

Market Risks
Market infrastructure price 
fluctuations (asset, food, cash 
crops, livestock)
Food shortages
Access to employment
Political Risks
Conflict / war

Composition (age 
dependency ratio)
Education
Health status
Out migration

Access to land 
Access to labour 
Liquid assets
Productive assets 
Credit
Common
property
resources (for
wild foods and 
other products) 
Food stores

Crop/livestock
Production
Other
sources

income

Seasonal migration

Community
support
mechanisms
(claims)
NGOs
Government
policies
Access to 
social services

Future Vulnerability (trends)
Environmental Degradation 

Land Pressure 
Out Migration

Demographic
changcs

Land tenure 
changes

Employment trends Support
structure
changes
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Jaspars et al'®’ in a review paper showed that in reaching vulnerable groups strategies to 

target vulnerable households are common in the protected phase o f  emergency. It is not 

always justified by an improvement in nutritional status or food security o f  the 

beneficiary population. Common target groups are the poor and malnourished, but in 

complex emergencies these are not always the most vulnerable. M ethods to target the 

poor rely on community-based relief committees and local authority, which is being 

followed in many countries. The author suggested on citing examples o f such targeted 

assistance programmes in Kenya, South Sudan and Tanzania, that i f  targeting has to be 

done because o f  scarce resources, this should be done on a geographical basis and on the 

basis o f  nutritional status.

1.3.12. M arg ina l F arm  Households:

The majority o f  the people o f  a developing country largely belong to rural population. 

The farm household members, on the other hand, mainly constitute rural population. The 

proportion o f  farm households in a rural community is much higher in any agriculture- 

based country, because the occupation o f majority o f rural people is agriculture or 

farming. But major portion o f  farm households are marginal farm households having only

5 to 50 decimal o f  lands. The people o f  marginal farm households are mainly farm labour 

engaged in farming in their own land or lased land or land cultivating on share cropping 

basis as well as they sell their labour to other's farm land, even about three fourth o f their 

farm labour is being sold. So, these farm people are the main work force for agricultural 

production and as such food production o f  a developing country is largely dependent on 

these marginal farmers.

1.3.13. M arg ina l F arm  H ouseholds in Bangladesh:

Being a  developing country, the economy o f  Bangladesh is principally dependent on 

agriculture. Since the rural people are mainly engaged in agricultural activities, a 

significant higher proportion o f them constitute the farm households. Total number of 

households o f Bangladesh was 19979932 in 1997 o f which 59.1% were farm 

households'*'. But the number o f  total households increased to 25307000 in 2001 o f 

which more than 70% were reported to have agriculture holding"*^ and 66.18% o f  whom 

were farm households and 33.82% were non-farm households'*^. Out o f  total 11798242
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farm households 49.1% are marginal farm households o f which 57.9% have 5 - 4 9  

decimal o f  land and 42.1% have 52 - 99 decimal o f land. Some 30.8%, 17.6% and 2.5% 

are small (1 - 2.49 acre), medium (2.5 - 7.5 acres) and large (7.5+ acres) farm households 

respectively'’̂ . But in a book for Agricuhure Diploma C o u r s e i n  Bangladesh it was 

shown that the proportion o f  marginal farmers having 0.01 to 1 acre o f  land were 50.6% 

o f  the population and marginal farm households having 5 to 99 decimal o f  land were 

43.33% o f all farm households o f which about 71% have 5 - 4 9  decimal and 29% have 50

- 99 decimal o f  land.

In Bangladesh households having land less than 5 decimal are considered as non-farm 

landless households and households having 5 to 249 decimal o f  cultivated land are 

recognized as small farm households*’ But in Agriculture Economics it has been stated 

that farm  households having 1  to 1 0 0  decimal o f land holding are categorized as marginal 

farm households''^. It has been stated that households with less than 5 decimal o f land are 

not qualified as farm households. So, for practical consideration and convenience land 

holding and / or operated between 05 and ICO decimal o f land are taken as cut-off point 

for distinguishing marginal farm households. However, farm households having 05 to 

1 0 0  decimal o f  operated land including homestead are considered as marginal farm 

households.

1.3.14. Food Security Situations: Food Security In South Asia:

^ p a r t  from China, South Asia happens to be the most densely populated region in the 

world'*^. A vast majority o f  the poor and food-insecure people o f  the world live in the 

South Asian countries such as Bangladesh, India, Nepal, Pakistan and Sri Lanka'*^. Using 

the international comparable poverty line o f 'one dollar per day in 1985 purchasing 

pow er’, ju s t under a  half o f  world’s population lived in South Asia in 1993. Thus in 1993, 

some 43%  o f  the South Asian population was poor compared to 26% in East Asia and the 

Pacific including China and 24% in Latin America; and even 39% in Sub-Saharan 

A frica’*̂ . Ail these countries are classified by the World Bank as ‘poor’ based on the 

GNP and GNP per capita annual growth rates^®'’ ' as shown in the Table 1.3.3;
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ifab le  1.3.3: G row th  in GNP and  P e r C ap ita  GNP in South A sian countries

Item Bangladesh India Nepal Pakistan Sri Lanka

Annual growth rate o f  GNP (1980-93) 4.5 5.0 4.6 6 . 1 4.6

Annual growth in agricultural 2.7 3.2 4.9 4.2 2.3

production (1980-91)

Annual growth in population (1980-91) 2 . 2 2 . 1 2 . 6 3.1 1.4

GNP per capita armual growth rate:

1965-80 -0 .3 1.5 - 1 . 8 2 . 8

1980-93 2 . 1 3.0 2 , 0 3.1 2.7

GNP per capita in 1998 ( US Dollar) 350 430 2 1 0 480 810

Sources: FAO Year Book, Production, 1994; Human Development Report, 1996; WHO (1999),

'This region is also backward in terms o f other social development indicators'*^ 

According to UNDP Human Development Report'^^ the Human Development Index of 

South Asian countries ranked as follows: Bangladesh 143, India 135, Nepal 151, Pakistan 

134 and Sri Lanka 89. Infant mortality rate, maternal mortality rate, illiteracy or life 

expectancy at birth are more disaggregated human development indicators as found in
• • • * 1 8 7these coimtries. And as such the incidence o f malnutrition is very serious in this region . 

Because, ‘Poverty breeds malnutrition and, in turn, malnutrition increases poverty,) a 

vicious cycle’- as has been stated by Abraham Horwitz'** who has encapsulated a  whole 

set o f  complex interactions that shape nutritional well being o f the people. This view, 

however, fairly corresponds to the situation o f  South Asia and in most o f  these countries 

poverty line is defined in terms o f expenditure on food plus other essential expenditure; 

the former can be translated in terms o f calorie intake at the household level.

f Agriculture plays a  vital role in the economies o f these countries, although its share is
• • • I S 4  185declining, and has come down to nearly 25% o f GNP in Pakistan and Sri Lanka . It

is a  dominant sector in all the countries in terms o f rural employment and also claims a

high share in the total trade as shovvn in the following Table 1.3.4.
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Table 1.3.4: Role o f agriculture in national economies in South Asian

Countries, 1991

Item Bangla
-desh

India Nepal Pakis­
tan

Sri
L anka

Agriculture’s share in GDP in 1993 30 31 43 25 25

Percentage o f  labour force in agriculture, 1991 60 65 94 52 48

Agriculture trade as share o f  total trade, 1991 1 0 17 2 1 16 32

Sources: FAO Year Book, Production, 1994; Human Development Report, 1996.

Agrarian structure in these countries is dominated by small and marginal farmers (i.e. 

holding les than one ha) which account for a large proportion o f  farm households. The 

share o f these holdings in total cultivated land is nearly at 20% in Sri Lanka and 

Bangladesh, and 15% & 17% respectively in India and Nepal and only 2%  in Pakistan. In 

addition there are a  large number o f landless households accounting for 2 0 % o f  all rural 

households in Bangladesh, 30, 18, 30 and 22 per cent in India, Nepal Pakistan and Sri 

Lanka respectively’*̂ . These two categories i. e. marginal farmers and landless labourers 

and a  large number o f  traditional craftsmen constitute the bulk o f  food insecure 

households in the rural areas o f  these countries. Per capita holdings are small and 

agriculture is characterized intensive cultivation and the scope for extensive agriculture is 

more or less exhausted in the countries o f  this region.

An impressive achievement has obtained by most o f the South Asian countries in respect 

o f  availability o f  food grains at the macro level. There has been a  significant 

improvement in the per capita availability o f food, in terms o f calories, over two decades 

(1969-71 to 1990-92) in India, Pakistan and Nepal, and a marginal decline in Sri Lanka. 

Only in Bangladesh there was a  significant decline in the overall food availability’®'’.O f 

course such availability o f  food grains by itself is not a  sufficient condition for food 

security for the poorer households. The following Table 1.3.5 shows the changes in the 

availability o f  food grains in terms o f calories:
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Table 1.3.5; Changes in Food grains availability in South Aslan Countries 

(calorie per capita per day)

C ountrv 1968-71 (i) 1990-92 Cii) ii and % o f  i
Bangladesh 2118 1995 94.2%
India 2037 2331 114.4%
Nepal 1910 2144 112.3%
Pakistan 2177 2339 107.4%
Sri Lanka 2267 2233 98.5%
Sources: FAO Food Security Situation (mimeo. 996)

There has also been a  change in diet composition o f  various population groups, indicating 

a rise in the intake o f non-cereal (fruits, vegetables) consumption in general and animal 

product in particular, which suggests an increase in the availability o f  calories at a faster 

rate than the availability o f food grains, particularly cereals. At the same time, changes in 

the diet composition to superior cereals and animal products suggest that the cost of 

calories has increased which is due to rise in the per capita income. Although the records 

o f different countries are not uniform, but improved availability o f  food grains and 

quality o f  food is a common feature o f most o f the countries in this region. However, per 

capita availability o f  low cost nutritious foods, specially pulses, has declined in a  number 

o f countries, e.g. India and Pakistan.

|National food availability as the move towards national food self-sufficiency depends on 

domestic production or on trade for food. Agricultural policies o f  South Asian Countries 

were directed to augment food supply from domestic sources on priority basis. One 

indicator o f  this tendency is the decline in the share o f  imports in food grains availability

in these countries’̂ ’ as shown in the Table 1.3.6 below:

Table 1.3.6: Production, Import, export of cereals and pulses In the 
triennlum ending 1993 (In 1000 mt)

C ountry P roduction
( 1 )

Im ports
(2 )

E xports
(3)

N et A vailability 
(4)

1  as %  of 
4

Bangladesh 293037 1484 - 30788 95.2
India 211227 1139 938 211428 99.5
Nepal 5430 53 28 5455 99.5
Pakistan 23003 2145 753 24395 94.3
Sri Lanka 2472 1086 1 3558 69.5
Sources: FAO Production Yearbook, 1993; FAO Trade Yearbooks, 1993
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However, South Asian Countries improved the level o f  food availability through 

domestic production and from imports at the macro level over the past two decades. 

Another achievement in this regard is the strengthened capacity o f  these countries to cope 

with the yearly fluctuations, and thus periodic shortfalls, in food grains production. 

During the last two decades, there were few instances o f  death from starvation even 

though some countries faced severe droughts, floods and cyclones which resulted in large 

shortfalls in agricultural production. A steady supply at the national level was possible in 

a  number o f  countries by better management o f  available food stocks integration o f 

domestic food markets and judicious use o f buffer food stocks as well as trade channels. 

Partly because o f  food grains availability in domestic and international markets as well as 

judicious price policies, the real prices o f  food grains did not rise to any significant extent 

from the m id 70s to the early 90s. Food grains prices did not exacerbatc incapability o f 

even other sections o f  population who did not have domestic production, to obtain foods. 

This factor further assisted the poor and food insecure households. Seasonal fluctuations 

in food grains prices were more severe compared to intra-year fluctuations in the general 

index o f  prices. These fluctuations hit those households which were not in a position to 

stock food grains. The incidence o f  such fluctuations was particularly serious in the 

marginal and small farmers, wage labourers and other workers in the informal sectors 

whose employment varied over the seasons^^.
■

The countries o f  this region did reasonably well In maintaining an adequate supply o f 

food grains at the national level. There were fluctuations in food grains production but 

public policies muted these fluctuations by proper supply management and as such that 

shortfalls in domestic food grains production did not severely reduce the supplies. 

Seasonal instability in the supplies as well as seasonal fluctuations in food grains prices 

could not be corrected to the desired extent. The South Asian countries, however, could 

provide access to food to progressively larger number o f households, yet severe pockets 

o f  hunger remained. A s Protein energy Malnutrition (PEM) is much worse in South Asia, 

per capita crop production does not correlate with the prevalence o f  child PEM in this 

region'^^ (Table 1.3.7).
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Table 1.3.7: Crop Production and PEM In South Asia

Countries Crop production 

per capita (metric tons)

Prevalence of 

undcrwcight%

Bangladesh .24 6 8

Bhutan .18 38

India . 2 2 59

Maldives - 43

Nepal .27 54

Pakistan .18 42

Sri Lanka .14 34

Source: UNICEF (1996)

Average annual growth rate o f different characteristics during the period from 1990-92 to 

1997-99 in the South Asian countries classified by change in number o f undernourished 

shows that total population, per capita dietary energy supply, per capita food production 

and per capita agriculture production in total population increased at a rate o f  >0.5%  per 

year in Bangladesh, India and Nepal, while those decreased in Pakistan and Sri Lanka at

a  rate o f  <-0.5% per year 194 -196 (Table 1.3.8).

Table 1.3.8: Growth of population, per capita dietary energy supply, and 
food and agricultural production for South Asian countries in 
the 1990s, classified by change in number of undernourished.

Countries Average annual growth rate 
1990-92 to 1997-99 

(percentage)
Total

Population
Per capita 

dietary energy 
supply

Per capita food 
production

Per capita agricultural 
production in total 

populadon
Increased:
Bangladesh 2 . 2 0.3 0.5 0 . 6
India 1 . 8 0,4 l.l 1 . 0
Nepal 2.4 -0.5 0 . 2 0 . 2
Decreased:
Pakistan 2.5 0.9 1 . 8 1.9
Sri-Lanka 1 . 1 0.9 0.5 0.9

Source: Total population: UN World Population Prospects, 2000 revision.
Dietary energy supply, agricultural and food production: FAO estimates.
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It w as mentioned before that even though South Asia has a slightly higher proportion o f 

poor compared to Sub-Saharan Africa, the South Asian poor have on an average a higher 

level o f  income than their African counterparts. And per capita availability o f  calorie is 

also higher in South Asia'^’as shown in Table 1.3.9. At the same time, the available 

evidence does not suggest that South Asia lags behind Sub-Saharan Africa in public 

provision o f  health and hygiene'^®. Yet all the evidences point to a  more massive 

incidence o f  under nutrition in South A sia '” . The state o f  food insecurity in the world 

2 0 0 1  also shows that intake and changes in per capita dietary energy supply during the 

period from 1990-92 to 1997-99 is much lower in South Asian countries compared to 

other developing cotintries except Sub-Saharan Africa. On the other hand proportion of 

undernourished people o f  these countries is much higher, while rate o f  change is lower 

compared to other developing countries except Sub-Saharan African countries where 

undernourishment in total population is about 10% higher than South Asian countries

(Table 1.3.10) 194- 196

Table 1.3.9: Per Capita Calorie Availability in Different Countries: 
1969-71,1979-81,1990-92

Region Per capita daily calorie supply Annual rate o f  growth {%)
1969-71 1979-81 1990-92 69-71 to 

79-81
97-81 to 

90-92
69-71 to 

90-92
Developing Countries 2140 2330 2520 0.9 0.7 0 . 8

South Asia 2060 2070 2290 0 . 0 0.9 0.5

East & South-East Asia 2060 2370 2680 1.4 l.I 1.3

Sub-Saharan Africa 2140 2080 2040 -0.3 -0 . 2 -0 . 2

Middle East/ North Africa 2380 2850 2960 1 . 8 0.3 1 . 0

Latin America/ Caribbean 2510 2720 2740 0 . 8 0 . 0 0.4

Developed Countries 3190 3280 3350 0.3 0 . 2 0 . 2

Industrialized Countries 3120 3220 3410 0.3 0.5 0.4

Transition economics 3330 3400 3230 0 . 2 -0,5 -0 . 1

World 2440 2580 2720 0.5 0.5 0.5

Source: FAO { 1996).
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Table 1.3.10: Change in per capita dietary energy supply, and prevalence of 
undernourishment in developing countries betw eeni990-92 
and 1997-99

Region / Country Per Capita Dietary Energy Supply 
1990-92 1997-99

__________( kcal / day)_________

Proportion of Undernourished 
1990-92 1997-99

_______ ( percentage)_______
Developing World 2540 2680 2 0 17

Asia and the Pacific 2530 2710 2 0 16

East Asia 2720 3020 16 1 0

South East Asia 2480 2660 !7 13

South Asia 2330 2400 26 24

Latin America and Caribbean 2710 2830 17 19

Near East and North Africa 3010 3010 8 9

Sub-Saharan Africa 2 1 2 0 2190 35 34

S ource; T o ta l population : U N  W orld  Popu lation  P rospects, 2000  revision.
D ie tary  energy  supp ly , agricu ltu ral and food production : FA O  estim ates.

Indeed, South A sia suffers from by far the worst incidence o f child undem utrition among 

all the regions in the developing world including Sub-Saharan Africa as seen in 

Tablel.3.11. Some 17% o f South Asian under five children was found to be wasted 

during the period 1985-95 as compared to an average o f only 9% in the developing world 

as a whole and 7% in Sub-Saharan Africa. Like wise as many as 60% o f  South Asian 

children were stunted as compared to 41% in the developing world and 39% in Sub- 

Saharan Africa'®^-
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Table 1.3.11: Regional Variation in Childhood Malnutrition: c. 1990

Region Low w eight 

fo r height(% ) 

(wasted)

Low height 

fo r age (% ) 

((stunted)

Low w eight 

fo r age (% ) 

(underw eight)

Low b irthw eight 

babies (% ) 

(LBW )

South Asia: 17.1 59.5 58.3 33

Bangladesh 15.5 64.6 65.8 50

Bhutan 4.1 56.1 37.9 —

India 19.2 62.1 63.9 33

Maldives 6.3 — — 2 0

Nepal 14.0 69.0 70.0 26

Pakistan 9.2 50.0 40.4 25

Sri Lanka 12.9 27.5 38.1 25

East and South-East Asia 5.2 33.3 23.6 1 1

Sub-Saharan Africa 7.0 38.8 30.2 16

M iddle East/ N orth Africa 8 . 8 32.4 25.3 1 0

Latin America /Caribbean 2 . 6 22.7 1 2 . 0 1 1

Developing Countries 9.1 40.7 33.9 19

Source: UNDP (1994), UNICEF (1996), FAO (1996),

It should be noted that the prevalence o f child undernutrition has actually been declining 

in South A sian countries^*’̂ , as in other countries o f  South-East-Asia, even as in most 

other parts o f the world (Tablel.3.12). So, it would appear that higher income, lower 

poverty and better provision o f public health have all had their beneficial impact. But the 

initial levels o f undemutrition were so high that, even after this decline, the absolute 

levels remain higher than any other part o f  the world.
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Table 1.3.12: Change in the Prevalence o f Underweight Children in 
Developing Asia

R egion/C ountry F irs t period Second period T h ird  period

South  Asia
Bangladesh 84.4 65.8 56.3

(1975) (1990) (1996-97)
India 78,0 61.0 53.4

(1977) (1992) (1992-93)
Pakistan 54.7 40.4 -

(1977) (1991)
Sri Lanka 58.3 38.1 37.7

(1976) (1987) (1993)
South-E ast-A sia

China 21.3 17.4 -
(1987) (1992)

Laos 36.5 40.0 -
(1984) (1994)

Malaysia 25.6 23.3 2 0 . 1
(1983) (1993) (1995)

Myanmar 42.0 36.7 42.9
(1982) (1991) (1994)

Philippines 33.2 29.6 -
(1982) (1993)

Thailand 36,0 13.0 13.0
(1982) (1990) (1990)

V iet Nam 51.5 44.9 39.8
(1986) (1994) (1998)

Source: WHO Global Database on Child Growth and Malnutrition (As reported in FAO, 1996)

The extent o f child undemutrition has been measured by the prevalence o f  moderate-to- 

severe stunting as recorded in W HO’s database. After experimenting with various 

combinations o f explanatory variables, it has been finally chosen one which contains per 

capita income, population per doctor, the extent of urbanization, and female literacy rate- 

all referring to the early 1990s Female literacy is now widely recognized to be an 

important determinant o f the health o f a nation. Some evidence from India, Pakistan and 

Sri Lanka based on country wide household surveys shows the incidence o f  child under 

nutrition for four categories o f mother’s education^'*’. It can be seen that in each country, 

for all three categories o f undernutrition, the incidence o f undernutrition falls
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monotonically with the level o f maternal education- the illiterate mothers being 

associated with the highest incidence in every case (Table 1.3.13). In fact, the level of 

education does not have to be particularly high before it begins to have its effect. Even 

those women who have not gone beyond the primary school can have as much as 2 0 % 

less undernutrition among their children as compared with illiterate mothers.

Table 1.3.13: Differentials in Nutritional Status o f Children

C harac teris tics
Low
WFA

India
Low
HFA

Low
WFH

Low
WFA

Pakistan
Low
HFA

Low
WFH

Low
WFA

Sri
L anka
Low
HFA

Low
WFH

Sex:
Male 53.3 52.3 18.8 40.9 51.0 1 0 . 2 37.6 26.4 12.4
Female 53.4 29.4 16.1 40.0 48.9 8 . 2 38.6 28.8 13.5
Residence:
Rural 55.9 54.1 18.0 44.6 54.9 9.8 38.7 26.2 13.6
Urban 45.2 44.8 15.8 32.5 40.7 8 . 1 27.0 18.8 11.3
M o th er’s
education:
Illiterate 59.2 58.5 18.8 44.9 55.5 10.3 52.8 50.5 15.2
Literate level 1 50.4 46.4 16.8 37.1 43.8 7.5 44.5 34.3 13.8
Literate level 2 43.5 39.3 14.7 25.8 33.2 5.3 36.1 25.0 12.5
Literate level 3 30.3 30.0 12.3 13.0 18.2 3.6 28.2 15.4 1 1 . 8

Source: DHS reports; India 1992-93; Pakistan 1990-91; Sri Lanka 1987; Thailand 1987

Note: India and Pakistan data refers to under-five children; Sri Lanka refers to 3 -  36 months-old cliiidren. 
Literacy levels are defined as follows: Level - I : up to middle school in India, and up to primary level in 
Pakistan and Sri Lanka.

South Asia happens to suffer from the highest incidence o f  low-birth-weight babies 

(LBW ) in the whole world. One In three new bom  o f  this region is an LBW baby, as 

compared to the average o f  1 in 5 in the developing world and 1 in 6  in Sub-Saharan 

Africa^*^ .̂ The occurrence o f  low birth weight is mainly a reflection o f poor malnutrition; 

the women who experience greater nutritional stress during pregnancy tend to bear more 

LBW babies. These LBW babies born with initial handicap from inadequate foetal 

nutrition, hampers the development o f  their immunological competence leading more 

neonatal deaths as compared with normal babies. Those who survive with a defective 

immune system fall prey to frequent infections and get trapped into the vicious cycle o f
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the nutrition-infection nexus following retarded physical and mental development. The 

average age at first marriage o f the South Asian women is low which also causes LBW, 

since it is well known that pregnancy at a tender young age raise the likelihood o f  low 

birth weight babies.

It is also known that the proportion o f pregnant women suffering from anaemia is 

exceptionally high in South Asia and according to a recent estimate it is as high as 78% 

which is higher than anything as observed in the rest o f  the world. Hence, there is no 

doubt about the woeful condition o f the maternal nutrition in South Asia. The fact that 

South Asian women receive a  raw deal in the allocation o f food and health care facilities 

has been m uch discussed and convincingly documented from numerous micro-studies^®^' 

The consequences o f  such discrimination are manifested in higher morbidity, and 

eventually higher mortality, o f  women relative to men.

The origin o f female disadvantage lies in the discriminating treatment offered to women 

in the allocation o f  life-saving resources such as food and health care. Almost every 

where in the developing world women suffer more than the men in the reproductive age, 

but the differential is much higher in India than in other parts o f  the world^”̂ .

As expected, per capita income, health facilities, urbanization and female literacy are all 

found to be significant in determining cross-country variation in child undemutrition. Of 

course there m ay be something beyond the four variables that could not be ascertained. 

This region m ay be poor, and it may have low female literacy and poor medical facilities, 

with the exception in Sri Lanka, but these alone can not explain its exceptionally high 

rate o f child undernutrition. It should be noted that the prevalence o f  child under nutrition 

has actually been declining in South Asia, as in most other parts o f  the world. So, it 

would appear that higher income, lower poverty and better provision o f  public health 

have all had their beneficial impact. But the initial levels o f under nutrition were so high 

that, even after this decline, the absolute levels remain higher than any other part o f the 

world^°^.

All these factors are indicative o f  the specially poor condition o f maternal nutrition in 

South A sia which lies behind the excessive child undernutrition in this region. Although
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these factors are important in shaping the nutritional status o f a population, they can not 

be fijlly account for the exceptionally high level o f  undemutrition observed in South 

Asia. Perhaps, there may be something underlying in south Asian culture- associated in 

precipitating undernutrition, which is yet to be investigated thoroughly.

1.3.15. H ousehold Food security  S tatus in Bangladesh:

Food security at the household level in Bangladesh is serious and is the most difficult 

level o f  food security to achieve, because it is both an outcome of, and a  powerful 

contributor to chronic and pervasive poverty. Child malnutrition, widely regarded as 

single m ost important indicator o f persistent poverty and, in turn, food insecurity, showed 

considerable improvement in Bangladesh throughout the 1990s, with declining levels of 

all three main anthropometric measures^^. Income poverty has also declined and it fell 

faster in the urban areas, but rural income poverty has also been falling at between 0 . 8  

and 1 . 0  percent per annum during the 19903 '̂* .̂

Fifty six million people (44% o f the total) live below the absolute poverty line ( defined 

in terms o f  the head count index o f 2122 kcal /capita/day), o f  whom 46 percent are ‘hard 

core’ poor, living on 1805 kcal or less^“ . In rural areas 51% compared to 26% in urban 

areas live below the absolute poverty line^*°. While the proportion o f undernourished 

people in total population has been falling, the rate o f reduction has been less than the 

rate o f  population increase, so that the number o f undernourished people has been 

rising'^'^. Empirical studies both in Bangladesh and elsewhere in the developing world 

indicate that poverty alleviation is strongly linked to agricultural growth. In the 

Bangladeshi context, several studies echo the finding that the rate o f  rural poverty 

reduction is strongly influenced by the rate o f  agricultural growth^'^

In Bangladesh, it has been estimated that marginal farm households which is about half 

o f  rural population, purchase on average about 62 to 80 percent o f  the rice they 

consum e^'^ Rice provides rural households with >70% o f  their energy intake and 

accounts for almost 50% o f their food expenditure^''*. The poor are also the most 

seriously affected by inflation, particularly rise in food prices, since they spend a  high 

proportion o f  their incomes on food:
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Nutritional studies show considerable mal-distribution o f  food within household along 

age and gender line resulting among females. Lower aged children, particularly female 

children, and pregnant and lactating women are mostly deprived which plays an 

important role in lowering female life expectancy, and it is significant that Bangladeshi 

women have shorter life expectancy than men, despite the fact that women have a  natural 

biological propensity to live longer^'®. Age and gender bias combine the food insecurity 

position o f  girls the worst o f  all. The 1999-2000 Bangladesh Demographic and Health 

Survey indicates that according to all three major anthropometric indicators female under 

five children have significantly poorer nutritional status than their male counter parts^'^ 

Intra-household discrimination is a function o f many variables, including ignorance of 

special nutritional needs and deep seated cultural values and taboos that dictate that men 

eat more and first, which is primarily a function o f food shortage /  scarcity at the 

household level.

Agriculture dominates the economy o f  Bangladesh as it produces 96% o f  the food 

consumed by its population and it employs more than 65% o f  population and 17% o f  its 

export earning comes from agriculturaP'^. Though the annual growth rate o f  food 

production in Bangladesh is 1,5 percent (0.24 metric tons o f crop production per 

capita)^* '^  ̂ national level food availability seems not translated into household food 

consumption. Even though the country is thought to be self-sufficient in rice production, 

the diet o f  rural people, which predominantly rice, is very low in energy and 

micronutrients because households do not have access to the resource they need to grow 

or purchase enough food. They can not afford other nutritious foods like pulses, 

vegetables, fruits and animal foods. Girls and women often eat last and least in the 

household due to the persistence o f  cultural practices that favour boys and men^'^. The 

third Report on World Nutritional Situation indicated that more than 60% o f the total 

household expenditure in Bangladesh is allocated to foods which clearly indicates a 

phenomenal food insecurity at household level

An evaluation study on food security, health and nutrition o f  People’s Participatory Rural 

Development Program (PPRDP) undertaken by Christian Commission for Development 

in Bangladesh (CCDB) in four upazilas o f greater Rajshahi district was conducted in 

1996 among 3716 population o f all age and sex groups in 828 beneficiary households
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including 34.9% landless and 41.8% marginal farmers. The study findings showed that 

food insecurity existed in 79.8% households before entry into the program inl992-93, 

while in 16.7% households there was no food insecurity. Among the multiple responses 

regarding food insecurity in their households, about 75% respondents stated that foods 

were not available throughout the year, 33.5% stated that foods were not available during 

lean period as against 33.4% stated that foods were not available even during post harvest 

period due to very low income, while 78.9% mentioned that they did not have enough 

money to purchase food as needed. After the PPRD Program implementation the 

proportion o f  food insecure households came down to 44% as they mentioned that 

produced foods were not sufficient for round the year food supply in their households^'^ 

A loan for food procurement is a  good indicator o f  household food insecurity in 

Bangladesh, because it is a traditional coping strategy used when a household is fall short 

o f food supply and unable to produce or purchase sufficient food for consumption. 

Almost one third (30%) o f households in the Chittagong Hill Tracts, hilly region of 

Bangladesh, were found to have taken a  loan for food in the preceeding /  previous month, 

that was more than double the percentage in rural Bangladesh, which suggest that 

household food insecurity was more common in the hilly region o f Bangladesh^'^. 

Comprehensive understanding o f the food and nutrition insecurity mechanism in rural 

Bangladesh is difficult partly due to complex nature o f  the problem and partly due to 

scattered and inadequate research findings.

Nutritional surveys conducted during the past decades all confirm that mothers in 

Bangladesh have a  low quality diet. Nutrition surveillance project (NSP), conducted by 

Helen Keller International (HKI), data from 2000 revealed that less than 15% o f mothers 

ate ‘dal’(pulse), green leafy vegetables, eggs or yellow/orange fruits and vegetables on at 

least four days in the week prior to the surveys^^® which is reflected in tlie high 

prevalence o f  micronutrient deficiencies.

Body mass index (BMI) less than 18.5, indicating under nutrition in adults, is also 

considered as an indicator o f  food insecurity in adults^^' which is mostly due to a  diet that 

is inadequate both in quality and quality. According to the criteria proposed by WHO, the 

prevalence o f undernourished mothers in rural Bangladesh indicates a critical food
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insecurity situation (Prevalence o f  under nutrition >40%), and the prevalence in urban 

slums indicates a serious food insecurity situation (Prevalence o f under nutrition 20%-

39%)

Data from the 1997 National Vitamin A and Anaemia Survey conducted by N SP showed 

that 2.7% o f  the pregnant mothers had night blindness and 45% o f  non-pregnant mothers 

were anaemic^^^’ The data collected by six Nutrition surveillance Project (NSP) 

surveys in 2000 on over 57,000 women reveals that almost one half 45% or rural mothers 

and one third (34%) o f  mothers in urban slums had a  BMI <18.5 and were 

undernourished, a prevalence that is amongst the highest in recent survey in Asia and 

indicates ‘critical food insecurity’^̂**. An estimated 9 million women o f child bearing age 

( 1 5 - 4 4  years) are undernourished in rural Bangladesh compared to only 0.8 million 

w om en in a developed country o f similar size^^'’. The following Table 1.3.14 shows that 

the prevalence o f  undemutrition in rural Bangladeshi mothers is m uch higher than in 

other Asian countries
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Table 1.3.14: The percentage of undernourished (BMt<18.5) non-pregnant 
mothers in rural areas and urban slums in Bangladesh in 2000 
and in other countries

Countries Percentage o f  undernourished

Bangladesh, rural 45.0

Bangladesh, urban slum 34.0

Nepal 27.0

Vietnam 25.0

Indonesia 12.5

Tanzania 9.0

United States o f  America 4.0

M others in households with less than 50 decimals o f land an amount which is insufficient 

to economically support the household are about 2 0 %  more likely to be undernourished 

(prevalence 45% undernourished) than mothers in households (32% undernourished) 

with large amount o f  land i.e.: >500 decimals^^’.

HKI also collected date through NSP from Char (some midstream islands created from 

river sediment and are in a constant state o f  formation and erosion) communities in 

Kazipur, Nageswari and Rajibpur sub- districts during the Monsoon months o f August 

and September when the incidence o f floods and erosion usually peaks. Collected data 

show that Char households are about 13 times more likely to have been affected by these 

disasters than households in rural Bangladesh. Flood and erosion disrupt the lives o f Char 

dwellers by damaging crops, homes, water & sanitation facilities and other assets and 

hinder access to food, schools and work. Loss o f employment and a house were also 

much more common in the chars. These disasters and crises have substantial economic 

costs which mean that households often face difficulties in paying for basic essentials 

including food and health care .Households are sometimes forced to take a loan to 

purchase food, a clear sign that they are food insecure. This loan strategy was used in the 

previous two months by 17% o f  Char households, compared with only 11 % of 

households in rural Bangladesh
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Char dwellers are considered poorer than the mainland population and are increasingly 

becoming the targets o f  efforts to reduce poverty^^*^. Poor households tend to spend most 

o f  their meager food budget on rice. Young children consumed animal foods less 

frequently in the Char than in rural Bangladesh which suggest that the quality o f  their diet 

was lower. Households in the Chars are, therefore, more food insecure, the quality o f  diet 

is worse and more children and women are malnourished than elsewhere in the 

country^^®. Depending on the experiences from couple o f  years HKI suggests that there is 

great potential to improve household food security, nutritional status and livelihoods in 

the Chars through household food production.

Food security in Saotal community, one o f  the major tribal population groups, living in 

northern districts o f  Bangladesh showed that annual mean food production and mean 

food purchased by Saotal families was 1232 ± 2333.8 kg and 411 ± 304.8 kg per family 

respectively. Total food received was 1643.0kg o f  which 1064.0 kg was left available for 

household consumption per family per year, while per capita per day food available for 

consumption was amounted to 0.631 ±  468.3 kg. In 46% Saotal families per capita food 

availability was more than 0.500 kg and above. O f course, food availability or in other 

words food security o f Saotal families was found better in comparison to other segments 

o f the Bangladeshi population^'^”. Per capita per day total food intake in Soatal families 

was 1211.8 gm which was much higher than the rural population o f  Bangladesh^®'^®. 

Mean calorie, protein and fat intake per capita in Saotal families were 3051.6 kcal, 

73.9gm and 24.5gm respectively, which were also found to be much higher than the 

intakes o f  rural population^*'^”. Micronutrients intake were also higher than the rural 

Bangladeshi population.

Although, there were limitations, households food security as well as food and nutrients 

intake pattern o f  Soatal tribe is comparatively much better than that o f  rural population o f 

Bangladesh. Tribal Nutrition survey o f  Bangladesh in 1981-82 showed that per capita per 

day food intake o f  Khashia tribe o f Sylhet was 614 gm indicating more food insecure 

than the Saotal tribe^^.

From the foregoing, it is evident that the analysis o f  food and nutrition insecurity o f  a 

vulnerable group like marginal farmers, would be more complicated if  the households'
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livelihood system is viewed as a whole. More investigations are, therefore, needed to 

further refinement o f food security and nutrition nexus o f these households.

1.3.16. Food security Status in various Nations and Communities:

Despite the impressive gain in global and national food production and supply, a large 

proportion o f the population is still food insecure in parts o f  Sub-Saharan A frica and 

South A sia” ’.

As nearly as 40% o f Indian population hve below poverty line with more or less same 

number without health cover, safe drinking water and shelter'^^ Cereals and pulses 

constitute the main sources o f  food supply in India. Production o f  rice has gone up by 

over four times, wheat 10 times, oil seed 4 times, potato 12 times and sugarcane by 

nearly 6  times and in case o f  coarse cereals and pulses, the production got only doubled 

since 1951 to 2000. Milk, fish, egg, meat, vegetables and fruits production has also gone 

up significantly over the years^^'. Per capita availability o f  food grains increased from 

395 gm in 1951 to 531 gm in 2000 in spite o f  tremendous population growth during the 

same period^^^.

A cross-sectional study among 1895 people o f  363 families in a  tribal community in West 

Bengal showed that 48% o f the families were food insecure with average per capita daily 

calorie intake was 2236 kcal, while 23% families could get less than 1600 kcal per day 

per capita, and in 52% families calorie intake was more than 2400 Kcal^^^

The effect o f  seasonal changes in household food availability on the dietary intakes and 

the nutritional status o f  24 lactating women from small holder rural households in a  rural 

area o f  Kenya, were investigated on monthly basis over a 15 month period in 1992-93 

agricultural cycle. Significant seasonal difference were found in intakes o f  calcium. 

Vitamin A, Vitamin C, riboflavin, and niacin respectively (p<0.01) as well as in the 

intakes o f protein, iron and thiamine (p<0.05), but not with energy and fat intakes. Large 

inter seasonal weight losses o f 5.6 kg (about 9%) at the rate o f  1.1 kg/month, were 

observed between baseline measurements and the peak o f the lean month when the 

energy intake was 36.7 kcal/ kg/day and protein at l.lg/kg/day. About 50% o f  the lost 

weight (2.8 kg) was recovered during the harvest months o f January and February, when 

energy intakes improved to 41.0 kcal/kg/day, and protein to 1.2 g/kg/day. However,
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further weight losses o f  1.6 kg or 0.5 kg/montli between March and June. While much of 

the weight loss may have been due to reduced energy intakes during periods o f food 

scarcity, part o f  lost weiglit may have been due to increased energy requirement as a 

result o f lactation and to increased physical activities. Further investigations are 

recommended^^'*.

Nutritional status and household food security were longitudinally monitored in three 

besieged cities o f Bosnia-Hercegovina, namely -  Sarjevo, Zenica and Tuzla, during the 

winter and spring o f  1993 to 1994. The objectives were to provide early warning o f a 

deterioration in the food and nutrition situation and identify particularly vulnerable 

groups so that action could be taken to prevent potential undernutrition and target 

resources to the most needy. Before the cease fire at the end o f February, 1994, trends in 

various indicators such weight loss, decline o f  household food stocks, rising food prices, 

reduction in food aid distribution, suggested that the situation was deteriorating. The 

elderly were found to be more nutritionally vulnerable than children or adults, household 

with the least access to resource were the most food insecure, while the city o f  Zenica 

appeared to be particularly hard hit. Access to food improved as a result o f  the cease- fire, 

which was reflected in the improvement in indicators o f security and weight gain. The 

finding show the effects o f  an uncertain and reduced food supply on a previously well-fed 

healthy population in an industrialized country^^^

To monitor nutritional status and food security in order to identify nutritionally 

vulnerable groups, a monitoring study was carried out in three besieged cities namely- 

Sarajevo, Tuzla and Zenica, o f Bosnia -  Hercegovina with 1739 individual from five 

different household groups and all residents o f two old peoples homes o f 2 0  local 

communities and mine collective centres. Information on household food security was 

collected through structural questionnaire in every month from December 1993 to May 

1994. All subjects were weighed and their heights measured. W eight for age Z scores and 

body mass index were calculated for children and for adults and elderly people 

respectively. It was found that before a temporary cease fire from December 1993 to 

February 1994, access to food was reduced. In February 1994 no significant signs of 

undernutrition were detected among children or adults, but elderly people had higher than 

expected levels o f undernutrition (15.5%) with BMI <18.5, a higher rate o f weight loss
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than adults ( 1 .2 kg over two months), and a higher prevalence o f self reported illness. 

Elderly people in Bosnia Hercegovina are at greater risk o f  undemutrition than other age 

groups. Undemutrition may be precipitated in elderly people by sickness, cold, stress and
236problems related to food preparations

A study was carried out in a peri-urban barrio in Caracas, Venezuela with 238 women in 

poor and very poor households that provided data on food availability and their 

perception o f  food resource constraints and hunger experience with the home. Socio­

economic data and food related behaviour that may predict HFS levels were gathered. It 

was found that on average, the top 1 2  food contributors o f energy provided 81% and 

predicted more than 90% o f  the variation in households total energy availability using 

stepwise regression analysis^^’.

1.3.17. Household Food Security and Dietary IntakeiA path from Food to Nutrition;

Research carried out in the late 1980s and early 1990s demonstrated that food is only one 

o f the factors o f malnutrition equation, and that in addition to dietary intake and diversity,
23 8health and disease and maternal and child care are also important determinants 

Researchers identified the main processes that have a bearing on nutritional security. First

- the process that involves the household’s access to resources for food. This is the path 

from production or income to food. Second - the process that involves translating the 

food obtained into satisfactory nutritional levels. A number o f determinants affect the 

nutritional benefits o f the food consumed, such as the quality and composition o f dietary 

intake, intra-household food distribution, food safety and hygiene, health and disease. 

N utrition security depends not only on sufficient food at household level, but also on 

factors such as adequacy o f various nutrients, health and child care, access to water and 

sanitation. It is now recognized that increased calorie consumption by an individual or 

household may not necessarily ensure an adequate intake o f other nutrients and the bio­

availability o f specific nutrients'^^

Household food intake or in other words food consumption is influenced by many 

factors, and the choices o f kinds and amounts o f food eaten often vary from community 

to community and coimtry to country. However, those factors most likely to affect food 

intakes everywhere in the world are:
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- Amounts and varieties o f food produced and available;

- Income levels; and

- Nutritional knowledge.

Household food consumption principally depends on food availability in the household, 

which, in turn, is dependent on food production for home use and per cent o f household 

income to household expenditure on food. Nutritional knowledge, on the other hand, 

influences nutritious food production as well as household expenditure on food o f good 

quality and quantity. Therefore, daily food consumption is a function o f an interaction 

among food production, income, food availability and nutritional knowledge, all o f  which 

are, in turn, dependent on several specific factors^^^ as shown in figure 1.3.2:

F igure 1.3.2: Factors affecting  household  food consum ption  

(Source : Food, Nutrition and Agriculture, FAO, 1986)
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1.3.18. Factors Affecting Nutritional Status:

Nutritional status is an outcome o f food consumption by the people coupled with several 

variables. A nimiber factors influence on the nutritional status o f the people such as -food  

availability, agricultural methods, land quality and amount, land tenure patterns, cropping 

patterns, food storage, incentives to produce, social roles, income-levels, socio-cultiu'al 

patterns, meal pattern, food distribution in the family, family size, acceptability, 

nutritional knowledge, food preferences and state o f health etc (Figure 1.3.3). O f these, 

most important factors are being discussed as follows^^^;

Food Availability: Food availability is a primary consideration, since the basic nutrition 

problem in at least two-thirds o f the world is lack o f sufficient food for normal growth, 

health and activity. Food availability in large measure depends on such things as:

Quality o f  the farm land ;

- Enough land on which to grow food;

- W ater and Climate;

- Agricultural methods,

Cropping patterns,

- Available farm labour;

Money or farm capital; and

- Professional expertise to help increase both farm production and equitable food 

distribution

Meal Patterns: The nimiber o f meals eaten and the quantity and kinds o f  foods included 

in the meal pattern in a  particular coimtry or region have usually developed around native 

foods or from those that have been grown there over long period o f time. Food scarcity, 

family work habits and food preparation method also affect meal pattern. I f  only one 

main meal is eaten each day, food intake, specially for children, is very likely to be 

inadequate regardless o f  the method o f preparation used. Pregnant and lactating women 

may also have difficulty in meeting food requirements when fewer than three meals a day 

are consumed^^^.

Food distribution in the family: Traditionally, fathers or male heads o f the family may 

have priority for amounts and certain kinds o f  food within the family and after the male 

head o f  the family has been served, sons in birtli-order beginning with the eldest usually
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have preference. Women, daughters and young children may eat with male members of 

the family, but in some cultural environments they eat separately in another place or even 

after male members have finished eating. In some cases, women and young children only 

have access to foods that are left after male members have eaten. Thus nutritional well­

being o f  the family members is likely to be impaired. In that case, both health and life o f 

infants, young children and pregnant women become disastrous, due to the added effect 

o f  inequitable food distribution within the family unit^^®.

Family size: Family food resources, specially for those who are very poor or marginally 

poor, are more apt to meet dietary needs when there are fewer to eat. The food available 

to a large family might be enough for a family half o f that size but inadequate to prevent 

malnutrition in a large family. Since children are the most vulnerable o f  all family 

members to malnutrition, the youngest child is usually the most severely affected by 

inadequate food intake. In part, this is so because as family size grows, there is less food 

for each child according to their proportion to size. Thus, young children o f one to six 

years old, may not be adequately fed leading them most vulnerable to malnuti'ition. 

Severe protein-energy malnutrition would likely be less prevalent if  families are smaller. 

N ext to children pregnant and lactating women are most vulnerable to malnutrition. 

Fewer children in a  family would lessen the vulnerability o f  mothers to malnutrition. So, 

all families, regardless o f income, need to recognize the upper limits o f available food 

supplies in relation to population growth, particularly in poor land less and marginal farm 

families.

Acceptability: Each society has developed traditional ways to seek, choose, handle, 

prepare, serve and eat food. Customs and traditions are the basis for this behaviour, 

which usually varies in different ways from one social group to another. Food 

acceptability depends on culturally determined values, attitudes, and beliefs. Developing 

food habits, learning manners related to food consumption and accepting or rejecting 

certain forms or kinds o f  foods begin early in life and become deep-rooted parts of 

behaviour within the group. Along with the food offered and accepted, directly or 

indirectly, children also receive information from which their feedings, attitudes, 

behaviour and habits related to food are developed. From this frame work o f  learning,
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individuals desire particular kinds o f  foods prepared according to culturally approved 

guidelines and served in the socially accepted manner

In relation to the foo'ds appropriate for people to eat, many food avoidance pattern as well 

as some superstitions and taboos exist in different cultures and regions o f  the world. 

Some food avoidance patterns are practiced by entire communities or even larger 

segments o f  the population. Others apply only to sub-groups within a given population at 

a particular time in life, who if  already vulnerable to malnutrition, then much more 

nutritional deficiencies are likely to develop in them.

Food customs and practices are associated in some ways with almost all religions, 

although they may vary from one religion to another. Most religious groups also have 

certain dietary restrictions. Thus, whatever the reason certain foods may be unacceptable 

to members o f  a  specific religious group. However, the alternative foods they have 

chosen to eat are apt to be appropriate substitutes. A food is considered to be acceptable 

or not also depends on physical characteristics o f food such as, Flavour- which involves 

smell, texture and temperature, Appearance- which includes colour and shape. These 

characteristics also affect attitudes towards food^^^.

State o f Health: Nutritional status is an important component o f one’s state o f health. 

N ot only does nutritional status affect health, but state o f  health also influences 

nutritional status. Infections and fever may cause loss o f appetite or create difficulty in 

chewing, swelling and digesting food. Worm infestation such as round or hook worms 

compete with body for nourishment and thus prevent needed nutrient absorption into the 

blood stream. Such conditions contribute to malnutrition. The sick, the convalescent and 

the elderly all have special food needs due to their poor state o f health^^^.
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Figure 1.3.3: Factors affecting Nutritional status.

(Source: Food, Nutrition and Agriculture, FAQ, 1984)

Sources o f Foods: Foods have been grouped together in several different ways. One way 

to group them is by what is usually called a food commodity grouping^^^, they are:

- Cereals & cereal products;

- Starchy roots & tubers;

- Legumes (dried beans), nuts and seeds (oil seeds);

- Vegetables;

- Fruits;

- Food o f animal origin;

- Fats & oils; and

- Sugars and syrups.

Many people use to eat food from some o f  the groups, but not from all the groups and 

thus hampering balanced food intake. Balanced food intake is a  prerequisite to have all 

the nutrients required by the body for adequate nourishment. Hence, based on this 

grouping, the different types o f foods are needed to be included in the diet to have a 

balanced diet for every member o f the family.
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1.3.19. Causes o f Malnutrition:

The causes o f  malnutrition are complex. Based on the wisely used food-health-care 

conceptual framework causal factors and their interactions are considered at three main, 

levels— immediate, underlying and basic (Figure 1.3.4). The synergistic interaction 

between the two immediate causes— inadequate dietary intake and disease -  accounts for 

much o f  the child malnutrition and mortality in developing countries. Three groups o f 

underlying factors contribute to inadequate dietary intake and infectious diseases: 

household food insecurity, inadequate care, and poor health services and an unhealthy 

environment. These underlying causes are, in turn, underpinned by basic causes that 

relate to the amount, control, and use o f the resources*” ’
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Figure 1.3.4: Conceptual Framework o f the Causes o f Malnutrition 
(Source: UNICEF (1998) The State of the World’s Children 1998. Oxford: Oxford University Press).
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1.3.20. Consequences of Malnutrition:

U ndemutrition in early childhood causes serious consequences. Underweight children 

tend to have more severe illness, including diarrhea and pneumonia. There is strong 

association between the severity o f underweight and mortality^^'. It has been estimated 

that out o f  11.6 million deaths in 1995 among under five children in developing 

countries, 6.3 million (54%) were associated with low weight for age. The majority o f 

these deaths can be attributed to the potentiating effect o f mild to moderate under
,  .  241

nutrition .

M alnutrition constraints people’s ability to fulfill their potential needs. Undernourished 

people have less energy to undertake work, are less able to attend school, and once in 

school are less able to concentrate in learning. Diet-related chronic diseases take 

individuals out o f the work force and take resources away from primary health care 

services. In respect o f importance o f malnutrition to economic growth researchers have 

derived conservative estimates o f  the forgone GDP as a  result o f  iron deficiency alone in 

childhood and iron, iodine, and protein-energy malnutrition in adults^'^^. For Pakistan tlie 

losses are over 5% o f GDP. For Bangladesh, the cost o f iron deficiency in children alone 

is nearly 2%  o f GDP. A recent analysis o f  economic consequences o f iron deficiency has 

estimated the median value o f productivity losses due to iron deficiency to be about 4 US 

dollar per capita, or 0.9% o f  GDP, for a range o f developing countries^‘'^  According to 

W orld Bank estimates, the elimination o f  child malnutrition in India would increase its 

national incomes by 28 billion U S dollar, which is more than Indian’s current combined 

expenditure for nutrition, health, and education^'’*'. A more conservative estimate made in 

1990 shows an economic loss to the world as a whole o f 8.7 billion US doliar^*’^

1.3.21. Food and Nutrient intake pattern in Bangladesh and other countries:

Food and nutrient intake pattern o f Bangladeshi population was investigated by four 

national nutrition surveys and other small scale nutritional studies. In 1962-64 national 

nutrition survey^’ for the first time was conducted in Bangladesh, the then East Pakistan, 

which showed that per capita per day food consumption was 8 8 6 gm o f which 62, 32 and 

6  per cent were contributed by cereals, vegetables & other plant foods and foods of
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animal origin. Cereals, pulses, animal food and vegetables & fruits intakes were 546 gm, 

27.6 gm 56.5gm and 157gm respectively. Calorie, protein and fat intakes were 2301 kcal.

57.9 gm and 15.8gm per capita per day respectively. Calciiun and iron intakes were 273 

and 10,3 gm respectively, while vitamin A and vitamin C intakes were 1870 l.U. and 14.4 

gm respectively^’.

The findings o f  second Bangladesh rural Nutrition survey in 1975-76 showed that per 

capita per day food intake was 807 gm contributed by cereals-65%, vegetables & other 

plant foods-30% and animal foods-5%. Per capita intakes o f cereals, pulses, animal 

foods, vegetables and fruits were 523, 23.8, 44, 126, and 20.6 gm respectively. Per capita 

per day calorie, protein and fat intakes were 2094 kcal, 58.5 gm and 12.2 gm 

respectively^*. About 59, 60, 81, 89 and 93 per cent households were found to have 

deficient in calorie, protein, Calcium, vitamin A and vitamin C intakes respectively in 

1975-76.

Per capita per day food intake o f the Bangladeshi population was 765 gm as found in the 

third Bangladesh rural nutrition survey”  ̂in 1981-82. Cereals contributed 64%, vegetables

& plant foods contributed 30% and animal foods contributed 6  per cent o f  the total food 

intake. Per capita per day cereals, pulses, animal foods, vegetables and fruits intakes were 

488, 8.0, 44.5, 120, 17.4 gm respectively. Per capita per day calorie, protein and fat 

intakes were 1943 kcal, 48.4 gm and 9.8 gm respectively. Only 24% and 23% o f the 

households had adequate calorie and protein intakes. About 93, 8 8  and 87 percent 

households were deficient in calcium, vitamin A and vitamin C intakes. Food intake in 

the small farm households (marginal) was 745 gm including 470, 117 and 35 gm of 

cereals, vegetables and animal foods respectively. Calorie, Protein, fat, calcium, iron, 

vitamin A and vitamin C intakes o f these small farm households were 1873 kcal, 46.5gm, 

8.4gm, 256mg, 24.1mg 972 l.U. and 14.5 mg respectively and intakes o f  all the nutrients 

were far below the national overage^^. About 79 and 56 percent o f these households had 

deficient calorie and protein intakes. In 1981-82 per capita caloric intake was increased 

by about 13 percent in the post- harvest period compared to pre-harvest period. Similarly 

significant increases had also taken place in the intakes o f  protein, fat, carbohydrate, 

thiamine, riboflavin, niacin and vitamin C in the post- harvest period.
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Fourth national nutrition survey conducted in 1995-1996 showed that per capita per day 

food intake o f  Bangladeshi population was 728 gm and that o f rural population was 730.8 

Cereal, roots& tubers, pulses, animal foods, vegetables and fruit intakes o f  the rural 

population were 452, 70, 10, 54, 112 and 13 gm respectively. Cooking fat intake was 

only 6  gm per day per capita. Intakes o f  cereals, roots& tubers, vegetables, m ilk & milk 

products were significantly increased in the post-harvest period compared to the pre­

harvest period o f m ain cropping season. Households having monthly household income < 

Tk. 3000/- per capita per day food intake was 713 gm including cereals-452 gm, roots & 

tubers- 6 6  gm, pulses-9.6 gm, vegetables & fruits-122 gm, animal foods- 44.6 gm and 5.7 

gm o f  cooking oil. On the other hand, households having per capita monthly income 

<Tk.400/- food intake was 694 gm including cereals-448 gm, roots & tubers-62 gm, 

pulses-7.4 gm, vegetables & fruits-119 gm, animal foods-40.5 gm and cooking oil-4.7 

gm. Households with < 100 decimals operated land holding including homestead, mean 

food intake was 725.4 gm including 458.5 gm cereals, 76.9 gm roots &tubers, 9.3 gm 

pulses, 119 gm vegetables, 7gm fruits, 47 gm animal foods and 5 gm vegetable oilŝ *̂ . 

Regarding per capita nutrient intakes, calorie, protein, fat, calcium, iron, vitamin A and 

vitamin C intakes o f  the Bangladeshi population were 1868 kcal, 46.9 gm, 16 gm, 335 

mg, 11.4 mg, 1668 I.U. and 32.8 mg respectively, while those for rural population were 

1892 kcal, 46.4 gm, 14.1gm, 328 mg, l l mg ,  1571 I.U. and 31.9 mg respectively. About 

6 8 % o f  the population was deficient in calorie consumption, while 54 and 75 per cent 

population respectively were deficient in protein and fat intake. About 79, 87, 56, 48, 99, 

30 and 56 per cent population had deficient calcium, iron, vitamin A, thiamine, 

riboflavin, niacin and vitamin C intake respectively. In rural households having monthly 

household income <Tk.3000/- intakes o f energy, protein, fat, calcium, iron, vitamin A 

and vitamin C were 1862 kcal, 45 gm, 12.2 gm, 292 mg, 10.8 mg, 1442 I.U. and 29.5 mg 

respectively, while in households with per capita monthly income <Tk.400/- 

corresponding figures were 1827 kcal, 43.4gm, 10.7gm, 285mg, 10.5mg, 1428 I.U. and 

27.9mg respectively. In rural households with < 100 decimals operated land holdings per 

capita intakes o f  energy, protein, fat, calcium, iron, vitamin A and vitamin C were 

1889kcal, 47gm, 12.9gm, 315mg, 12mg, 1007 I.U. and 33.3mg respectively^'*.

. i
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Food and nutrient intake o f  the beneficiary households o f  People's Participatory Rural 

Development Program (PPRDP) undertaken by Christian Commission for Development 

in Bangladesh (CCDB) in greater Rajshahi district in 1996 showed that per capita per day 

total food intake was 788gm including 513.2gm, 14.9gm, 131.3gm, 34 ,lgm  and S .lgm  o f 

cereals, pulses, vegetables, animal foods and fats & oils respectively. Per capita per day 

calorie, protein, fat, calcium, iron, vitamin A and vitamin C intakes were 2126 kcal, 

52.1gm, 13.9gm, 437.8mg, 31.1mg, 1952 I.U. and 51.8mg respectively, Protein, iron and 

vitamin C intakes were more than 100% o f the requirement, while calorie, calcium and
21 o

vitamin A intakes could meet 93.5, 97.3 and 96.9 % o f  the requirement respectively

Jahan and Hassan^‘*^studied the nutritional status o f children o f 100 households in a 

village o f  Narayangonj during 1988-98 and showed that the children were mostly 

deficient in calorie (54%), protein (49%), vitamin A (77%) and vitamin 8 2  (73%) intake 

as compared to their requirements.

Household Expenditure Surveys conducted in Bangladesh^'”  showed that average 

national per day per capita calorie intake increased from 2215 Kcal in l988-89 to 2299 

Kcal in 1991-92 with an increment o f  calorie by 51 K c a l. On the other hand, per capita 

daily protein intake at the national level in 1988-89 was 64gm which marginally 

decreased to 63gm in 1991-92.

Rosenberg^'^^ studied per capita nutrient intake in rural and urban areas o f  Bangladesh 

and showed that in rural areas calorie, protein, calcium, iron, vitamin A and vitamin C 

intakes were 2251 Kcal, 57.5gm, 304mg, 9.7mg, 1590 I.U. and 39.6mg respectively, 

while in the urban areas the corresponding figures were 1732Kcak, 46.5gm, 226mg, 

8.5mg, 1715 I.U. and 38.5mg respectively.

In India per capita per day intake o f food grains increased from 395 gm in 1951 to 531 

gm in 2000, but pulse intake decreased from 60.7 gm in 1951 to 36 gm in 2000. Present 

per capita intake o f milk, fruits and vegetables is only 197gm, 46gm and 140gm per day 

respectively^^^. Energy intake was 2296 kcal during 1975 which increased to 2409 kcal in 

1981 and then again decreased in 1995 to 2172kcal against the recommended intake of 

2425 kcal. Protein, iron and vitamin A intakes also decreased from 64gm, 32mg and 263 

fo-gm respectively inl975 to 56gm, 26mg and 288 figm in 1995 respectively'^^.
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As per data generated by National Nutrition Monitoring Bureau (NNMB), average intake 

o f  cereals was 548 gm per consumption unit (cu) per day against a RDA o f  460 gm / cu/ 

day and an average intake o f fats & oils was 11 gm/cu/day among the population o f West 

Bengal̂ **®.

In a tribal community o f  W est Bengal it was found that consumption o f  cereals and 

starchy foods was higher in the tribal area and average cereal consumption o f  tribal 

people was slightly higher than that o f W est Bengal. Intake o f  pulses, milk, flesh, poultry 

products, oil and sugar was much less than the RDA, while leafy vegetables intake was 

higher. About 63% families did not consume pulses at alP^\

Per capita food intake in the Philippines, as found in the National Nutrition Survey 

(NNC) conducted in 1993 was 803gms o f  raw foods as purchased per capita per day 

which includes 340gm cereals (42.3%), roots & tubers 17gm (2.1%), meat, milk ,fish 

,milk& milk products and egg (animal foods) 203gm (25.3%),pulses & nuts lOgm 

(1.2%), vegetables 106gm (13.1%), fruits 77gm (9.6%), fats & oils 12gm (1.5%) and 

sugars 19gm (2.4%)^^°. Regarding nutrients, energy and protein intakes were 1684 kcal 

and 49.9 gm per capita per day. Only protein met the corresponding RDA (106.2%) and 

energy was 87.8% o f  RDA, while intakes o f  vitamins and minerals were grossly 

inadequate (57.1% - 88.1%). There was a general downward trend in food consumption 

since 1978 and as a consequence energy and nutrients intakes decreased with the
• 2 5 0exception o f  protein £ind vitamm A .

Sen, P K. undertook a  cross-sectional study w ithl280 under five children in the urban 

slum community o f  Chetla, the field practice area o f All India Institute o f  Hygiene & 

Public Health, Calcutta, during 1991 to identify their nutrhional status using Wt /  age 

indicator and the children were graded on the basis o f  the Indian Academy o f  Pediatrics 

classification. The result showed that more than half o f the children were undernourished 

including 27.7%, 16.8%, 5.3% and 1.8% being suffering from grade 1, 2, 3 and 4 under 

nutrition respectively. It was also evident that higher proportion o f  female children 

sufferd from undemutrition as compared to the male counterparts: 32.5, 22.1, 7.9 and 

2.9% o f  the female and 23.8, 12.3, 2.6 and 0.75 o f the children being in 1, 2, 3 and 4 

grade o f  nutritional status^^'.
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Macro and micro nutrient deficiencies in traditional Maldivian diet o f women and pre­

school children were studied by Goldei, A. M. et al and found that the diets were 

sufficient in carbohydrate and protein but deficient in fat. Consumption o f beta carotene, 

vitamin C, dietary fiber and folic acid were low because o f low intake o f  vegetables and 

fhiits. Intake o f  iron was also low although blood Hb level was normal^^^.

In a  study by Bhuyan et al among rural pre-school children (aged 24 -  72 months) o f 

M alaysia showed that the intakes o f calorie, protein, iron, vitamin A, vitamin B2 , as 

estimated by 24 hours dietary recall, were Inadequate among 69, 20, 75, 26 and 65 per 

cent children respectively. Rice and wheat flour were their main source o f  energy and 71, 

18 and 1 1  per cent o f  their energy intake was derived from carbohydrate, fat and protein 

respectively^^^.

The food intake o f  two study samples o f 3 years old children born in five years were 

determined by 24-hours recall method inl975-1980 in a low and middle class 

neighborhood o f  Jerusalem. There found no calorie deficiency and protein intake (mainly 

milk and milk products, poultry and eggs) was twice the RDA -  3.7 and 3.3gm / Kg in 

the study group interviewed in 1975 and 1980 respectively but iron intake was only 40% 

o f  the RDA. M ean calorie and protein intakes were significantly higher in the upper as 

compared to middle and low social class in 1980. Children from Asian origin had the 

lowest calorie and protein intake in 1975 and 1980 whereas those o f European -  

American origin had the highest. The expenditure on food was 25% o f  total income 

during both periods. The possible factors influencing the stability in dietary intakes are 

governmental subsidy for essential food, correction o f  wage and increase in social 

security payments i.e. buying power as well as the educational effect o f the preventive 

services on feeding practices^^'’.

A representative sample o f  French Canadian Montrealers (614 adults age 19 years & 

above and 182 children aged 5-18 years) were surveyed to collect data on food habit, 

nutrient intakes, socio-demographic characteristics and 7 days food records. The results 

showed that energy intakes were 83% to 98% o f the 1990 Canadian Recommended 

Nutrition Intakes (RNIs) with 16-18 years old adolescent girls having lower energy 

consumption. Calcium was most frequently found below the 6 6 %  o f  the recommended 

intakes (RNLs). On an average protein comprised 16% o f energy, fat 36-37%, and
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carbohydrates 4 8 ^ 9 %  o f energy. Simple sugars comprised 16-19%  o f energy among 

boys and 16 -  20% among girls fluctuating with age. Only 15.4% respondents had low 

total fat and saturated fat intakes providing 30-34 % and 10-12% o f  energy respectively. 

No differences in mean nutrient intake levels were found between low, medium and 

higher fat consumers. Among those with inadequate intakes, 26% lived in one lower 

middle income sector o f  Montreal, however no clear pattern linking dietary adequacy and 

socio-economic factors was noticed^^^

A survey o f  12 school in London borough showed that the protein and energy content of 

the average school meal was below the standard which resulted from inadequate food 

purchases, poor menu planning and protein control. A 24-hours dietary recall showed that 

5% o f  the pupils were ‘poorly’ fed, who were not worse o ff than their ‘adequately’ fed 

peers with regard to absence from school and academic attainment, but there was some 

slight difference in height and weight. Children having no breakfast increased from 4% in 

the infant school to 2 1 % in the senior school’s pupils, 2 % o f whom regularly ate no 

lunch^^^.

M ean daily nutrient intakes o f  195 women in the first trimester o f  pregnancy, compared 

to recommended intakes for non- pregnant 18-55 years old women, showed that more 

than two-thirds pregnant women were having insufficient energy, iron and cholecalciferol 

and intakes o f  other nutrients were unsatisfactory. In second trimester all mothers were 

having insufficient cholecalciferol and more than 80% had unsatisfactory intakes of 

energy and iron^^^.

A study with 91 families containing 140 children under-4 years o f  age at enrolment was 

carried out. At 1 monthly interval the children were weighed and measured and 

qualitative information about feeding habits was obtained. Weighed dietary surveys for 

period o f  5 days were made at approx. 8  months, 3 years and 5 years o f  age. At the four 

specified ages, mean energy intakes were 896, 1203, 1392 and 1613 kcal per day 

respectively. At 8  months milk provided 43% o f  total energy intake and commercial baby 

foods provided 17% o f  energy, which decreased to 2 1  and 2 % respectively at 2 0  months 

and there was little further change thereafter. Average intake o f  energy and most nutrients 

m et recommended intakes, while iron intakes were marginal and vitamin D intakes were 

low. Energy intake o f  boys was significantly higher than that o f girls at 3 years o f age.
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but boys were not significantly heavier. Energy intatce o f children from ‘manual-worker’ 

families and from ‘large’ families was higher than that o f  children from ‘non manual -  

w orker’ and ‘sm aller’ families. Energy intakes were correlated with body-weights and
25Swith the rates o f  weight gain .

W ith the aim to contribute to a better understanding o f factors influencing the 

consumption o f fruits, vegetables, and potatoes among the consumers a  study was carried 

out in Norway. The study data was collected from two consumers groups; one including 

1103 persons and the other one including 13,857 persons. The data indicate that a 

considerable proportion o f the consumers had a very low frequency o f  consumption when 

compared to present recommendations o f  intakes; 31% consumed vegetables, and 24% 

fruits twice a  week or less. Multivariate analysis {logistic regression) showed that age, 

sex, income and household structure were important determinants for the consumption of 

fruits. These factors as well as education and place o f living were important determinants 

o f  the consumption o f vegetables and potatoes. Consumers who were very interested in 

health issues, were more likely to have a high consumption o f fruits and vegetables, 

whereas those who had a preference for quickly prepared food tended to have low 

consumption o f  vegetables

1.3.22. Nutrition Situation o f the World:

The WHO global Database^^^ on protein-energy malnutrition and child growth shows that 

the prevalence o f PEM in under-five children in developing countries has progressively 

fallen from 42.6% in 1975 to 34.6% inl995. More than 50% deaths o f pre-school 

children in developing countries are related to malnutrition’s potentiating effects^^' and 

83% o f these deaths are attributable to mild to moderate malnutrition^^”.

Food and Agricultural O rganization's latest estimates indicate that, in 1997-99, there 

were 815 million malnourished people in the world, o f which 111 million in the 

developing coimtries, 27 million in transition countries and 11 million in the 

industrialized countries. For developing countries, the latest figure represents a  decrease 

o f  undernourished people by 39 million since 1990-92. Only in 32 o f the 99 developing 

countries studied recorded a decrease in their number o f undernourished between 1990- 

92 and 1997-99. The total reduction achieved by this group amounted to 116 million
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people*^'*. Some 30 million infants are born each year in developing countries with 

impaired growth due to poor nutrition during foetal h fe” ’ . In 2000 33%, 27% of 

preschool children o f  developing countries are stunted or chronically undernourished and 

under weight respectively, showing a  decrease from the prevalence o f  47% stunting and 

37.4% under weight in 1980‘̂ ’.

N ew  information on consumption o f micronutrients such as vitamins and minerals

confirms that anaemia is widespread among women, particularly pregnant women, and
178children. About 2 billion people suffer from iron deficiency anaemia . Iron deficiency 

and its anaemia affect more than 3.5 billion people in the developing world^^^. Vitamin A 

deficiencies are widespread in a large number o f  countries and iodine deficiency 

disorders (IDD) is a public health problem in 130 countries o f  the world, with more than

2 billion people are at risk o f IDD and about 740 million people are affected with 

goiter^^^. Improvement in women’s education, per capita food availability, health 

environment and women’s status relative to men significantly reduced child malnutrition 

i.e. under nutrition during 1970- 95^^“*. The countries with improved nutrition status had 

larger increase in the enrollment o f  women in secondary schools, per capita food 

consumption and in per capita incom es'’’. W omen’s schooling, w om en’s status per 

capita food intake, and per capita incomes are important determinants o f  child nutrition in 

Africa.

In South Asia nearly one half o f  pre-school children are underweight^^^ and one third are 

deficient in at least two micronutrients^^^ and most undernourished children live in the 

rural areas.

1.3.23. Nutrition Situation in Bangladesh and in other Countries:

Alike other developing countries, malnutrition has been considered as one o f  the major 

public health problem o f national significance in Bangladesh. Its prevalence is severe in 

rural communities compared to urban areas and women and children are the most 

vulnerable to malnutrition o f various types. Inadequate food intake, loss o f nutrients due 

to faulty milling, high percentage o f breakage and loss during washing, cooking elevate 

the malnutrition in Bangladesh^^’. Illnesses extensively being caused in Bangladesh due 

to malnutrition are protein energy malnutrition (PEM), vitamin A deficiency disorders
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specially n ight blindness, iodine deficiency disorder-goitre, iron deficiency anaem ia and
268so on

In a  UNICE report^®^ it has been stated that the prevalence o f  infant, children and 

maternal malnutrition in Bangladesh is among the worst in the world and also stated the 

about 10-20% and 50 -  60 % o f pre-school children had severe degree) and moderate 

(2 "‘* degree) malnutrition.

According to a W orld Bank Bulletin^™, Bangladesh has the severest malnutrition 

problem in the world, as 6 8 % and 64% o f  children o f under-5 years are severely and 

moderately underweight and stunted respectively and 17% are suffering from wasting. 

Nutritional status o f under-5 children o f  Bangladesh as found in i 975-76 national 

nutrition survey showed that 57.9 and 5.8 per cent respectively were stunted and wasted 

and 15.8 %  were both stunted and wasted according to Waterlow classification; the 

corresponding figures for 5-11 year old children were 54.2, 2.7 and 9.6 per cent 

respectively^^. According to Gomez classification, 96.55 o f under-5 children were 

malnourished o f  whom 25.8% were third degree (severe) malnourished; while in 5-11 

years age group more than 99% were malnourished o f whom 36% were severely 

malnourished. Malnutrition was higher among 0-59 months old girls (97.3% including 

27.7% severe) than that in boys ( 95.7% including 23.8% severe); but among 5-11 years 

age group the nutritional status o f girls was a  bit better( 98.4% malnourished including 

86.7% combined 2"'' &3^‘‘ degree malnutrition) than boys ( 99.75 % and 92.3% 

respectively). The prevalence o f anaemia, night blindness and angular stomatitis among 

0-4 years old children were 82, 1.3 and 3.3 per cent respectively, while the prevalence 

among 5-14 years male and female children were 43 & 43; 3.8 & 0.6 and 8.7 & 8.7 pre 

cent respectively^*.

National nutrition survey inl981-82, the nutritional status o f 0*59 months old children 

according to W aterlow classification showed that 36.1% were normal and 43.9, 7.1 and

12.9 percent respectively were stunted, wasted and both stunted & wasted^^. The 

corresponding figures for 5-11 years old children were 24.7, 62.8, 4.2 and 8.2 percent 

respectively. By Gomez classification, among 0-59 months age group 90 % were 

malnourished including 46.1% and 15.1% 2"*“ and 3̂*̂ degree malnutrition. The proportion 

o f malnutrition among 5-11 years age group was 98.2% o f whom 56.9% and 29.4 %
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respectively were second and third degree malnourished. The prevalence o f malnutrition 

was higher am ong females o f  0-59 month old children (94.4%) than the males (85.9%), 

whereas that was higher in males (99.7%) than females (96.8%) in 5-11 years age group. 

The prevalence o f  stunting, wasting and both stunting & wasting among under five 

children o f  marginal income group were 48.7, 6 . 6  and 11.2 percent respectively, while 

that in 5-11 years old children in the same income group were 68,5, 3.4 and 6.7 percent 

respectively. According to Gomez classification, the prevalence o f malnutrition among 0- 

59 months and 5-11 years children o f  the marginal income group was 90.1 per cent (13.2 

%  S'** degree) and 99.4% (28.1% 3'*̂  degree) respectively. The prevalence o f  anaemia, 

night blindness and angular stomatitis among 0-4 years old children found in 1981-82 

were 73%, 0.6 % and 15.1% respectively, while the percentages among 5-14 years boys 

were 74%, 0.3% and 21.0% and among girls 73%, 0.0% and 18.5% respectively. The 

prevalence o f  anaemia among adult males was 60.0% which was 62.0% in 1975-76, 

while in adult females (NPNL) the prevalence was 74% which was 70% in 1975-76, and 

among pregnant, lactating or both that was 47% in 1981-82, which was 50% in 1975-76. 

The prevalence o f anaemia among 0-4 yrs., 5-14 yrs. boys & girls, adult males and adult 

females (NPNL) in marginal income groups were 75%, 81% & 8 6 %, 56% and 71% 

respectively^^.

The findings in 19795-96 nutrition survey showed that the prevalence o f  stunting, 

wasting and underweight among 6-71 months old children were 60.4, 17.0 and 64.2 

percent respectively, while the prevalence among 6-9 years old children were 52.5, 18.4 

and 59.4 percent respectively^^. The prevalence o f stunting, wasting and underweight 

were higher among rural children than urban children o f  both age groups. Stunting and 

under weight rates were higher (60.9% and 68.2%) among female children (6-71 

months), than males (59.% and 60.7%), while wasting was almost same (17.0% each). 

Among 10-17 years adolescents, 45.7% males and 62.8 % females were normal in respect 

o f BMI, while 54.3% and 36.6% respectively were malnourished (Thinness). Among 

adults, 47.2% and 49.7% males and females in rural areas respectively were chronic 

energy deficient (CED), while 2.2% males and 4.7% females were overweight. 

According to WHO criteria, the prevalence o f anaemia in Bangladesh was 74% with 

77.1% in rural and 63.7% in urban areas. The prevalence o f  anaemia among 0-4 years
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male & female was 69.5%, whereas in 5-14 years age group it was 78.1% in males & 

82.9% in females. Among 15 years and above aged population the prevalence was 70.8% 

for males and 85.2% for females. The prevalence o f  night blindness among 0- < 6  years, 

6 - <10 years and 10 -15 years children were 1.5, 1.9 and 1.4 per cent respectively, with 

an overall prevalence o f  0.9% in Bangladesh. About 13% children o f  0-4 years had 

angular stomatitis, whereas it was 25.7% in male and 17.9% in females o f  5-14 years age 

group. In adults, 11.1% in males and 10.3% in females had angular stomatitis. The 

prevalence o f  visible goiter and dental caries among Bangladeshi population were 24.5 

and 23.0 per cent respectively^®,

Bangladesh Bureau o f Statistics (BBS) conducted four national level child nutrition 

survey since 1985 till 1996. The first survey conducted in 1985-86 showed that more than 

56.1% o f  Bangladeshi Children aged 6-71 months were stunted. Only 6 .6 % children of 

same age group were normal according to Gomez classification as found in the second 

child nutrition survey in 1989-90 and the children suffering from second and third degree 

malnutrition were 47% and 6 .8 %  respectively

In 1992 third child nutrition survey o f Bangladesh nutritional status o f  the 6-71 months 

old children were categorized in respect o f  height for age and weight for height percent 

median and revealed that 69 % children were considered malnourished o f  whom 52% 

were stunted but not wasted, 5% were wasted but not stunted and 12% were both stunted 

and wasted, 33% o f all children were severely stunted, while 31.2% were moderately 

stunted. Total prevalence o f  stunting and wasting were 64.2% and 17% respectively^’ .̂ 

The fourth child nutrition survey was conducted in 1995-96^^'* in which nutritional status 

was calculated according to Z-score classification. The findings revealed that 24.2% and 

27.2% o f all under 6  years children were severely (- 3SD& below) and moderately (-2SD 

to -2.99SD) stunted amounting total stunting rate to 51.4 per cent which was significantly 

lower than the previous prevalence as found in 1992 survey^^^. Wasting in respect of 

weight for height Z-score was 16.6% (2.5% severe and 14.1% moderately wasted). 

W eight for age Z-score showed that 57.4% were under weight (17.9% severe and 39.5% 

moderately underweight). Cross classification o f stunting and wasting indicated that 

40.3% normal, 43.1% stunted, 8.4% wasted and 8.2% both stunted and wasted^’ .̂
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Hassan and Barua^’  ̂ found that most o f the orphans living in the Dhammarajika 

orphanage o f  Dhaka city were nutritionally normal by any nutritional indicator, only a 

few were found to have been suffering from mild or moderately undernutrition. This 

implies that the organizational feeding in a better hygienic environment can improve the 

nutritional status o f  the orphans who are otherwise believed to be malnourished. 

Begum and Haque^’  ̂ studied the health and nutritional status o f  children in rural 

Bangladesh and found that only 25.89% girls and 21.21% boys out o f  total number of 

sample children had normal nutritional status.

Hassan and Ahmad^’’ studied the nutritional status o f 1108 children aged 0-12 years from 

11 locations o f  Dhaka city in respect o f WFA, WFH and HFA. Only 12% children were 

found to have normal weight for age as against 58% were second and third degree 

underweight. In respect o f weight for height 39% were normal, while 21% were wasted. 

About 47% were stunted the proportion o f which increased with age. W hile considering 

combined stunting and wasting, 47% were found normal as against 12% had severe 

malnutrition. The incidence o f  malnutrition was found to be higher among the children of 

poor families compared to the higher income groups. The overall nutritional situation o f 

the urban children was comparatively better than the rural children.

Nutritional status o f  under five children o f the beneficiary households o f People’s 

Participatory Rural Development Program (PPRDP) undertaken by Cliristian 

Commission for Development in Bangladesh (CCDB) in greater Rajshahi district in 1996 

showed that according to Gomez classification 17% were normal and 83% were 

malnourished including 4.3% third degree malnourished. By weight for age Z-score 

classification, 57.4% were underweight o f which 14.9% were severely underweight. In 

both classifications female children were found more malnourished than male children^'*.

Nutritional status o f 2-5 years children in a slum o f Jurain area o f  Dhaka city was studied 

by Kamal at aP ’® and found that 14.7% children were normal and 85.2% were 

malnourished according to Gomez classification. The proportion o f P ‘. 2"'’, and 3̂** 

malnourished children were 40.6%, 36.7% and 7.8% respectively. According to Water 

low classification, 50% were malnourished o f whom 39.7 % were stunted, 5.3% wasted 

and 4.9% were simultaneously stunted and wasted.
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N utritional status o f children among 100 households in a village o f  Narayangonj was 

studied in 1988-89 and showed that 70 percent children were either stunted or wasted or 

both stunted and wasted. Almost all o f  them (98%) were found to suffer from 

malnutrition o f  various degrees and 49% were anaemic and vitamin A deficiency 

disorders were more severe than those o f 1981-82 survey^''^.

Chowdhury^’  ̂ conducted a study with children o f under 5 years o f  age in slum area of 

Dhaka city and showed that according to Gomez classification 96% were malnourished 

o f whom 29, 49 and 18 percent were respectively suffering from 2"*̂  and 3'̂ '* degree 

malnutrition.

Karim et al conducted a  study among urban primary school children and showed that 

41% o f  the children were nutritionally nourished in respect o f  weight for age, while 39 

and 2 0  percent o f  the children were moderately and severely malnourished respectively. 

According to Waterlow classification they found that 51% were normal, 15% stunted, 

33% wasted and 2% were both stunted and wasted. By Gomez classification 49, 35 and 3 

percent respectively were suffering from 1^ 2”̂  and 3̂ '̂  degree malnutrition, while 13% 

were normal.

Talukder^*' conducted a  study among child patients at the nutritional unit o f  Dhaka 

Shishu Hospital and found that 75 percent o f the children below 3 years o f  age had been 

suffering from various grades o f malnutrition.

Sultana et al̂ ®̂  analyzed medical reports o f  2137 children admitted over a period o f  6  

years to Children Nutrition Unit (CNU) in Dhaka to find out the risk factors contributing 

to PEM. Among the children 19, 20 and 62 percent respectively were found to had been 

suffering from marasmus, kwashiorkor and marasmic kwashiorkor according to welcome 

classification. From the point o f socio-economic characterestics, children o f  sliun 

dwellers, specially those o f  rikshaw pullers, day labourers and others those earning was 

<Tk.600/- per month were the most vulnerable group. O f course income was not only the 

constraint for malnutrition in this group o f children. The other contributing factors of 

PEM equally important are first or second child born o f young mothers, illiterate parents, 

infants & children aged between 4 and 60 months specially females, children who were 

bottled fed, children with marginal nutritional status who suffered from repeated 

diarrhoea and infectious diseases, ignorance and faulty infant feeding practices as well.
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A study among 200 children (students) between 4 and 8  years o f  age o f  two Kinder 

garten schools, one in urban area and the other one in a  rural area, was carried out by 

anthropometric measurements in 1993. It was found that about 70% students o f  urban 

area were well nourished, as against about 50% in rural area. Severe malnutrition was 

found in more tlian ll%  in rural school students, which was 4% among urban children. It 

was also found that the nutritional status o f the children coming from higher socio­

economic group was significantly better (P < 0.01) than those from lower socio-economic 

group^®^

National Iodine Deficiency Disorders (IDD) survey conducted in Bangladesh in 1993 

revealed that the prevalence o f goitre for the entire country was 47.1 percent indicating 

severe IDD situation in Bangladesh^*^. It showed that nearly 69% o f the population was 

bio-chemically deficient in iodine.

In a  study among 2000 under -5 children (6-59 months) attended Paediatric out patient 

department o f  Sher-E-Bangla Medical College Hospital, Barisal, showed that 10.0% 

children had normal nutrition, while 41.3, 33.6 and 13.7 per cent respectively had mild, 

moderate and severe undernutrition according to M cLaren’s classification. According to 

Wellcome classification, 8 .6 % children had kwashiorkor, 12.2% had undernutrition, 

7.8% had marasmic kwashiorkor and 18.7% had marasmas^*^

Prevalence o f  morbidity among normal and malnourished 0-5 years old children in a 

slum o f  Dhaka city was studied and found that the prevalence o f morbidity among the 

malnourished children was higher than the normal children living in the same 

conditions^**^.

A cross-sectional study among two groups o f 6-15 years old street children was 

conducted in Dhaka, Bangladesh to find out the effect o f  organizational support on the 

nutrition and health status o f the children. A total o f  100 street children (50 from 

Organizationally supported group-OSG, and 50 from Organizationally non-supporting 

group-ONG) were included in the study. Eighty two per cent children in ONG and 100% 

children in OSG took 3 major meals daily, where carbohydrate constituted two third o f 

their energy intake. The prevalence o f under weight, stunting and wasting were 34, 38 

and 18 per cent among ONG children, while 16, 28 and 14 per cent among OSG children 

respectively, indicating that OSG children had a better nutritional status than ONG
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children. Prevalence o f  under weight, stunting and wasting in respect o f reference median 

and cross classification o f  stunting «fe under weight and stunting & wasting also showed 

evidences in favour o f  better nutritional status o f  the OSG children. Seventy per cent o f 

ONG children, while 48% o f OSG children had clinical signs o f  PEM; 80% o f  ONG and 

70% o f  OSG children suffered from anaemia, and 62% in ONG and 30% in OSG 

children had vitamin A deficiencies. The study clearly indicated that organizational 

support in different ways has profound effect in the improvement o f  nutrition and health 

status o f  the street children^*’.

Agarwal and others^**'^^® showed in their study that people in the lower socio-economic 

groups do not usually get required amount o f food and treatment and ultimately they fall 

prey to ill health.

Roy N . C. measured MAC o f 8881 children to determine tlie effects o f  diarrhea, 

breastfeeding and birth spacing on the nutritional status o f  the children in rural Matlab, 

Bangladesh in 2000. It was observed that the younger children (<2 yrs.) had significantly 

higher levels o f severe malnutrition than children aged 2 years and above. Children 

having diarrhea during the last 1 2  months prior to the study had significantly (p<0 .0 0 1 ) 

higher prevalence o f severe malnutrition than the children who did not suffer from 

diarrhea. Children born with a longer birth spacing (24 months +) and who were breast 

fed for 2 -  3 years were less likely to be severely malnourished than those who were born 

with a  shorter birth interval or who terminated breast feeding before 2 years o f age. The 

study revealed that m other’s education, house-space, family size, religion and sex of 

children had significant effects on the nutritional status o f children^^'.

Nutritional status o f Indian children under 4 years o f age (N=500755) excluding 5 states, 

namely Andhra Pradesh, Himachal Pradesh, Madhya Pradesh, Tamil Nadu and West 

Bengal showed that 47.1% o f all children were stunted (<-2SD Z-score), while 51.9% 

moderately and 21.2% severely underweight (<-2SD Z-score)^^^. The corresponding 

figures for the children o f Second Quintiles (marginally poor) (N=100151) were 54.0, 

59.4 and 26.4 percent respectively. The prevalence o f  stunting, moderately and severely 

underweight among male children o f  the second quintiles were 55.3, 61.5 and 28.0 per 

cent respectively, while in female children the corresponding prevalences were 52.7, 57.4 

and 24.8 percent respectively. The prevalence among the second quintile rural children
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(N=62984) were 53.6, 59.3 and 25.9 percent respectively. The nutritional status o f the 

female children seems better than their male counterparts^^^. As many as 43.4% and 7.5% 

pre school children are suffering from moderate and severe forms o f  undernutrition, 

while severe undemutrition decreased from l4.2%  to 7.5%. Fifty per cent o f  the adult 

population and 53.4% o f  the children are reported to have body mass index below 

normal. Iron deficiency anaemia is prevalent in 50-80% o f the population in different 

parts o f  India. About 47% o f pregnant women are moderate to severely anaemic in India. 

Nearly 40 million persons are suffering from goiter and about 145 million are living in 

goiter endemic regions. About 90,000 still birth and neonatal deaths occurs every year 

due to iodine deficiency. Prevalence o f vitamin A deficiency among pre school children 

is estimated from 4.4 to 34.1 % in different regions o f  India. The incidence o f  low birth 

weight may be more than 60 per cent’̂ .̂

Roy et al studied the nutritional status o f  a sample o f 435 under-five children belonging 

to the Pavement dweller families randomly selected from clusters o f such families from 

each o f  the geographical sectors o f Calcutta City in 1999. The study revealed that the 

overall prevalence o f  PEM was almost similar (about 70%) to that among urban poor 

children o f  slum dwellers, but about 16% o f them were severely undernourished. About 

35% and 70% o f  street dweller children had wasting and stunting respectively. Severe 

PEM was more prevalent among 12-23 months old female children belonging to the 

illiterate parents and housewife motliers rather than wage-earner mothers^^^

In a  cross-sectional study in a  tribal community in West Bengal showed that the overall 

prevalence o f malnutrition among the under five children was 80.9% including 9.26% 

severely malnourished. Both overall and severe malnutrition was highest inl2 to <24 

months age group amounting to 85.7% and 18.2% respectively, while the lowest 

prevalence w as observed amongst the infants^^^,

Yadav et al assessed the dietary intake and nutritional status o f 1847 children aged 0-6 

years from 396 villages o f 17 tribal districts o f Bihar, India through 24 hours dietary 

recall method and anthropometric measurements o f height and weight. The results 

showed that the mean intake o f energy and other nutrients were lower in all age groups as 

compared to Indian Council o f Medical Research RDA, while protein intake was broadly
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in line with the RDA in all age groups o f  children. Calorie deficiency was 38%, whereas 

protein deficiency was about 19% and more than 50% o f  the children were calorie 

deficient in 4 villages. The overall prevalence o f stunting was about 60% and under 

weight was about 55% which were comparable in boys and girls. Wasting was more 

prevalent among girls (urban 34.5% vs 16.3% and rural 34.9% vs 18%). The level of 

m alnutrition was not very different in rural and urban areas. The author concluded that 

the dietary intake and nutritional status o f  tribal children in Bihar was very poor.

A survey on nutritional status on pre-school o f urban slum community in Delhi was 

conducted by Kopil and Bali^^^ and found that overall prevalence o f PEM was 81.8%, of 

which 31.8, 44.1, 5.7 and 0.2 percent children had I, II, III and IV grades o f PEM 

respectively. Age, sex and education level were found to have a significant association 

with PEM.

Sastry et al^^^ conducted a anthropometric study on Indian pre-school children (l-5yrs) 

and showed that the prevalence o f stunting i.e. chronic malnutrition was higher compared 

to wasting as well as both stunting & wasting. The data also showed that the prevalence 

o f stunting declined from 58% to 45% as compared to another study conducted 6 years 

before.

A study was conducted by Ayesha et al^^’ to estimate the prevalence o f  anaemia among 

391 children aged 6-60 months selected randomly from urban slums o f  Karachi and 

showed that 30% children were normal and 70% were anaemic. A total o f  61% had 

microcytic and hypochromic anaemia indicating high prevalence o f iron deficiency 

anaemia among these children.

Fernando et al studied the nutritional status and parasitic infections among children of 

four primary schools in two rural communities in the Moneragala district in Sri Lanka. 

Heights and weights o f  the children were measured and their stool and blood samples 

were examined. The study showed that a greater proportion boys were under weight, 

wasted and stunted than girls. Over 80% o f the children were anaemic, although the 

prevalence o f  parasitic infestation such as hook warm was low^^^

In a study by Golder et al among Maldivian women and pre-school children found that 

22 %  women had BMI <18.5 and 41%, 14% and 51% o f  the children were stunted, 

wasted and underweight respectiveiy^^^
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A  study to estimate the nutritional status o f 262 women aged 18 years & above and 183 

children aged 2-6 years conducted in rural areas o f Malaysia showed that the prevalence 

o f  malnutrition among children ranged between 25.5% in the Malaya Felda Settlement 

Scheme to 80% in the Orang Asli Settlement. Malnutrition was found associated with 

worm infestation, bottle-feeding and early weaning. More than 30% o f  Orang Asli 

w om en were malnourished compared to less than 15% o f  Malaya Felda Settlement 

women. On the other hand, Malaya women in the land settlement scheme had a  higher 

risk o f  developing overweight and diabetes. Goiter was found among 11 % o f  chiidren^^^.

Fifth National Nutrition Survey o f Philippine 1998 showed that among pre-school 

children (0-5yrs) 34%, 32% and 6% were stunted, underweight and wasted respectively. 

Thus an estimated 3.36 million children o f Philippine are underweight, 3.57 million 

stunted and 630,660 are wasted based on the 1990 National Statistics Office (NSO) 

population o f children. Among the school-age children (6-lOyrs) 30.2% were 

underweight and 40.8 percent were stunted. Among adolescents (11-19 yrs) 57% had 

normal BMI, 40.2% were underweight, 2.9% were overweight including 0.3% obese. 

Adolescent males were more underweight (47.1%) than females (33%), while female 

adolescents were more overweight (4.7%) than their male counterparts (1.2%). About 

50% o f  adults had normal BMI, while the prevalence o f chronic energy deficiency (CED) 

among adults was 13.2%. Prevalence o f  CED was higher among female (15.4%) than 

males (11.1%) and the severity o f  CED was found to increase with age and as such older 

group o f  60 years & above exhibited the highest prevalence o f CED (25.4%). The 

prevalence o f obesity among Philippine adult population was 3.3 percent^^'^.

Chang et aP®  ̂ studied the nutritional status o f  rural Jamaican school children including 

388 children in grade 2 -5 attending 16 rural primary and all ages schools in Central 

Jam aica and they were weighed and their W/A Z-scores were calculated. Heights o f  a 

random sample o f 793 children o f  grade-5 were measured and H/A Z- scores and BMI 

were calculated. It was found that 69% o f the total sample children had normal W/A, 

while 2%  were moderately underweight (< -3 SD to <- 2SD Z score) and a further 24% 

were mildly malnourished (W/A > -2SD to < - ISD Z score) and a few children were 

overweight. The prevalence o f  W/A i.e. underweight was similar in boys and girls.
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Among tlie sub-samples, 25.8% had < -1 SD Z score o f  H/A, o f whom 4.9% had <-2 SD 

score o f  H/A. Compared with a survey conducted in a  similar rural area in the 1960s the 

children’s mean weight for age group categories were 1.1 - 3 . 7 k g  heavier.

Pongpaew et al studied the nutritional status o f street children in an endemic area of 

iodine deficiency disorders (IDD) after one year o f iodine supplementation and found that 

there was a  significant difference in weight and height o f the children from four schools 

investigated before and after supplementation in each school. A decrease in the 

prevalence o f  anaemia and iodine deficiency was found in all children when compared 

before and after iodine supplementation, however, serum ferritin did not have changed 

after iodine supplementation^®*.

Nutritional status o f a multi-stage randomly selected 365 children aged 1-4 years in an 

urban slum in the M uslim Local Government Area o f  Lagos State, N igeria were studied 

by Abidoye R. O. et aP°^ in respect o f H/A, W/H and W/A Z-score below -2SD of 

NCHS reference standard. The study revealed that the prevalence o f  under weight, 

stunting and wasting were 39.2%, 34.5% and 21.9% respectively. The mean W/A, H/A 

and W /H and MAC were less than the mean o f NCHS reference population. The study 

also revealed that in respect o f modified Wellcome Classification o f malnutrition, 37.8% 

o f the study children were malnourished.

The prevalence o f  malnutrition among under 5 children o f poor families in general from 

the N orth and North-East regions o f Brazil fell by more than 60 percent between 1975 

and 1989. Regional and socio-economic differentials in the prevalence o f  malnutrition, 

therefore, increased between the mentioned periods^** .̂

To evaluate the nutritional status o f  278 hospitalized infant, pre-school and school 

children in the Nuevo Hospital Civil de Guadalajara, a study was conducted and family 

socio-demographic information and anthropometric measurements o f height, weight were 

obtained. The result showed that mean height/age, weight/age and weight/height were 

95.74, 84.04 and 89.7 percent o f NCHS median. There was a high prevalence o f acute 

and chronic malnutrition which night be due to the poor quality o f  life and higher 

morbidity^*^**.
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The growth failure and nutritional status o f 154 children between 2 and 17 years with 

diplegic or hemiplegic cerebral palsy were assessed and found that linear growth was 

significantly reduced compared to normal healthy children. About 30% o f the children 

were undernourished, 8% were overly fatty and 14% were overweight. Twenty three per 

cent children had stunted growth. Children o f youngest age group were the most at risk o f 

poor nutritional status and delayed growth^** .̂

A community based survey among 426 under-5 children was conducted by Coetzee et al 

using cluster sampling technique. The height and weight the survey children were 

measured and compared with clinic-based growth monitoring data. It showed that 5.5% 

o f  the children were below the 3'̂ “ percentile o f  weight for age. In respect o f height for 

age, 44.3% boys and 44.1% girls, while in respect o f weight for height less than 4% of 

boys and girls were below the 3' '̂ percentile indicating higher percentage o f stunting but 

not acute malnutrition^*’̂

Heights and weights o f two groups o f primary school children were obtained, 1016 were 

from throughout Oxfordshires, a rural county with few areas o f  deprivation and 219 

children were from an economically deprived part o f the city o f Newcastle o f  Tyne. 

Compared to Tanner and Whitehouse standards, Oxfordshire children were significantly 

taller but not heavier, while the Newcastle children were significantly shorter and 

markedly lighter^^’ .

Rajasree and Soman^°^ studied the nutritional status o f children in two poor communities 

o f  Kerala, India, using conventional anthropometric measurements. Out o f 944 children, 

246 boys & 242 girls from coastal area, and 213 boys «& 249 girls from non-coastal area 

were under study group. The prevalence o f various forms o f  growth retardation was 

determined in two communities. In spite o f better food intake, the non-coastal children 

exhibited poorer nutritional status mainly because o f poor environmental conditions. 

Chattopadhya et aP**̂  studied the nutritional status o f urban children based on 

biochemical parameters and found that almost all the children were anaemic, but their 

serum iron and ferritin levels were satisfactory. Folate and vitamin B 1 2  levels were low 

which might be a cause o f anaemia. 15 percent o f the children had serum vitamin A 

deficeincy.
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The nutritional status o f  190 children aged 3-6 years living in Besters, a  typical urabn 

shack settlement north o f  Durban was assessed anthropomctrically, and found that 13% 

were underweight and 27% were stunted^'®.

Nutritional deficiency in school children is one o f  the major health problems in Thailand. 

Chamruengsri et aP “  investigated the nutritional status among 240 poor adopted school 

children having lower socio-economic conditions. Bio-chemical parameters were 

measured for detecting early signs o f  nutritional deficiency before the clinical signs 

developed. Amongst them 54.5% o f the children showed signs o f  vitamin B2  deficiency 

and prevalence o f  anaemia among these children was 53 per cent.

A study was carried out to assess the nutritional status o f primary school children o f a 

marginal area in Cadiz Province through biochemical, anthropometric and clinical 

examination. The result showed that body weight for age and quetelex index values were 

lower compared to the standard. The results obtained might suggest the existence o f an 

unbalanced and /  or poor diet among school children, which could be varified on carrying 

out a  complete dietary assessment^

Yap and Tesh^*^ studied the nutritional status o f children in an urban squatter community 

in M alaysia and showed that about 40% o f  the infants and toddlers were found to be 

wasted, while one third o f  the older children were stunted and also showed some 

association between income and nutritional status.

Powell et al^'‘‘ observed in a study in Kingstone, Jamaica, that 32% o f the Jamaica 

children were first degree malnourished according to Gomez classification and 9% and 

1.6% respectively were 2"** and 3̂ “̂ degree malnourished. Wasting was somewhat higher 

compared to stunting. W eight for age and weight for height indicators as well as 

developmental levels declined with the age o f the children.

In a  study in Brazil, Rees et al^'^showed that in respect o f  weight for age, 43% o f the 

children were normal being adequately nourished as against only 2% were severely 

malnourished. Stunting (<85% HFA) was found in 8%, while wasting (<70% o f  WFH) 

w as found in only 1 per cent.

Abol Fotouh et al^'^ in an another study on pre-school children from MCH centers o f 

Alexandria found that 10.5% suffered from underweight (WFA <-2SD o f reference 

m ed ian ), while 14.1 and 5.5 percent respectively were stunted and wasted.
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Kiyan et al^’’ in a study on nutritional status o f  children in Malaysia showed that based 

on W aterlow classification, 61% were stunted and 44.1% were wasted. According to 

Gomez classification 81.9% were malnourished. The percentage o f malnourished 

children increased continuously with age and stunting also increased with age but the 

increase was the sharpest among children o f 12 to 23 months old.

Domingvez et al found^*^ found that according to Waterlow classification 81, 17 and 2 

percent children were suffering from 1̂ ‘, 2'“* and 3'*̂  degree malnutrition, while the 

corresponding figures for 1̂ ', 2"'̂  and 3'*̂  degree malnutrition respectively were 49.7,14 

and 2% according to Gomez classification.

A study conducted by Kikafunda et al^'^ in Uganda to assess the dietary and 

environmental factors influencing stunting and other signs o f poor nutritional status of 

children < 30 months o f  age in rural and semi urban settings. The result showed that 21.5 

% o f  all study children were found in poor health condition; 3.8% being classified as 

suffering from kwashiorkor and 5.7% from marasmus. A high proportion o f  the children 

were stunted (23.8%), under weight (24.1%), or had low MAC (21.6%). Different socio­

economic factors like use o f  unsafe water supply, lack o f  fuel, lack o f  milk consumption 

and lack o f  personal hygiene were found as risk factors for marasmus and underweight. 

Age o f  child , poor health, prolonged breast feeding, low dietary intake, less education of 

mothers, low socio-economic status o f  the family were foiuid to be associated with 

stunting, while factors associated with low MAC were poor health, low dietary intake, 

less education and older ages o f  mothers.

Serenius and Swaibn^^^* in a research among less privileged urban children in Saudi 

Arabia found that according to WHO criteria 14 and 3 per cent children were classified as 

chronically and acutely malnourished respectively. Serenius et al^^' in an another study in 

Saudi Arabia found that 41% rural pre-school children were classified as chronically and 

12% as acutely undernourished according to WHO criteria.

The nutritional status o f  a  randomly selected sample population was surveyed in Upper 

Volta in 1978 and found that mortality rate among tlie pre-school (0-5yrs) was as high as 

39% and up to 6% o f the children aged 0-9 yrs were found to be stunted and wasted. 

Older children and adults were regularly underweight although their mid arm
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circumference was within the range o f international standard. The prevalence o f anaemia 

among the entire population was around 30 per cent^^^.

A Nutritional survey was conducted among 1739 under-5 years children in 1979 in the 

Lagaip area o f  Enga Province and found their growth pattern was similar to that reported 

for other highland populations; 37% children were classified as malnourished due to 

stunting growth and most o f  the under-2 children were wasted^^^

The nutritional status o f  under- 5 years children o f  Southern Highlands Papua New 

Guinea, was estimated in terms o f weight for age during 1974-75 and 1978. It was found 

that no significant change in the proportion o f children with <80% mean weight for age 

was occured, although there was an increase in the proportion o f severely malnourished 

children (<60% WFA)^^*'

A survey was carried out to find out the nutritional status o f 2152 children aged -5 years 

living in Urban Refuge Camp, Thailand, in May 1979 and showed that 165 (7.5%) 

children probably suffered from malnutrition using arm circumference as an index which 

was validated by comparisons with weight for age and with morbidity in ‘malnourished’ 

and ‘norm al’ groups. Arm circumference appeared to be a valid index o f  nutritional 

status^^^

In Lao PDR^^^ the first nationally representative nutritional survey showed that the 

prevalence o f  stunting among under-5 children was 48%, which is greater than the 

average o f developing countries in the world and in south east Asia. The prevalence of 

wasting and underweight children were 10 and 44 per cent respectively. Girls were less 

malnourished than boys but the differences were not significant. Similar prevalence of 

stimting and underweight among children were also observed in a  national survey 

conducted in Lao PDR 10 years ago, although the sampling was not the same.

A community based cross-sectional anthropometric study was conducted among 1422 

under 5 years pre-school children in North western Ethiopia and found that according 

to Z-score the prevalence o f stunting and wasting rates were 43 and 9 per cent 

respectively as compared to the NCHS/W HO standard. The highest percentages of 

stunting and wasting were found among the children o f 12 - 23 months age group.

A baseline cross-sectional study was conducted among the children under 15 years o f  age 

from 395 households (50%) in 29 out o f 83 randomly selected villages o f  the Mohale
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Dam Catchment in Lesotho Highlands before its construction^^^. Anthropometric 

measurement o f  height and weight by age and sex indicated varying degrees o f  under 

nutrition from high to very high levels in the study children under- 15 years with a few 

exceptions. Very few clinical signs o f  nutritional deficiencies were found except for a 

goitre prevalence o f  17.5% in 10-14 years old children. Qualitative analysis o f  diet eaten 

by the children showed that a  too small variety o f  food was eaten, with an irregular intake 

o f  protein rich foods and milk. Quantitative data among 3-5 years old children showed 

that micronutrient intakes were low and energy intake o f these children was inadequate. 

The results suggested that these nutritionally vulnerable children should be monitored to 

see the im pact o f  the dam construction on their nutritional status^^*.

A study was carried out among 1050 children o f 1-59 months old in the pediatric ward o f 

regional hospital, Moundou, Chad, between June 1992 and May 1993, to assess the 

prevalence o f  PEM. At the entry into the study, the prevalence was 63.1% (WFH < -2 

SD) including 37% severe malnourished (WFH <-3SD) and 16.1% had stunted growth 

(HFA <-2SD). Malnutrition was more prevalent among children under-2 years (80%) 

than higher aged. The prevalence o f malnutrition was highest in children with diarrhea 

(89.8%) followed by ARI (61.3%). Thirty percent deaths were attributed to 

malnutrition^^^.

Nutritional status o f  a cross-sectional multi-stage stratified sample o f 7419 Kuwaiti pre­

school children (3749 boys & 3670 girls) was compared with NCHS/CDC reference 

population and found that obesity (WFH 2.00 -  5.00 SD scores) among these pre-school 

Kuwaiti children was 8.2% (7.5% in males & 9.0% in females). Underweight (HFA<- 

2SD to -4SD scores) among boys was 4,2% and 4.1% in girls and stunting rate was 5.8% 

(6.1% in males and 5.6%i in females). In most cases Kuwaiti children were found to be 

slightly heavier and shoter than American children and they were also found to be heavier 

and taller a decade ago indicating their improvement o f nutritional status during last 10 

years^^°.

The growth pattern o f  randomly selected 3795 pre-school(0-5 years) Saudi Arabian 

children (55.2% male, 44.8%i female) were studied through measuring their height and 

weight and comparing with the NCHS/CDC reference population in Riyadh, Saudi 

Arabia^^'. It was found that 78.1% children had normal or slightly over normal
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nutritional status in respect o f a combination o f  stunting and wasting, while only 1.4% 

were malnourished in respect o f both weight for height and height for age and wasting 

rate was about 20% (<-2SD WFH). Overall Saudi Arabian children are slightly shorter 

and thinner than the American children.

Present nutritional status o f 9459 children between 7and 10 years from 5 pre-fectures and

3 cities o f Guangxi was assessed according to weight for height standard as 

recommended by WHO in 1979 . The results showed that undemutrition rate was

19.94%, while rate o f obese children was 1.85% and the later was lower than that 

reported by other provinces and foreign countries. Undemutrition rate was higher 

(26.43%) among city children than that o f  rural children (15.9%), but no statistically 

significant difference was found between male and female (p>0.05).

A nutrition survey conducted in Nochikuppam and Ayodyakuppam marine fishing 

communities o f Madras City, India, showed that out o f  482 under-5 years old children 

55% combined mild and moderately malnourished and 3% were severely malnourished 

accordingly Gomez classification o f weight for age reference median^^^. Vitamin A 

deficiency Xerosis and angular stomatities due to vitamin B2 deficiency were the major 

prevalent diseases. Meat, milk and fruits were rarely eaten but fish was consumed almost 

every day. Another study showed that a considerable number o f women and children 

were found to suffer from partial blindness because o f vitamin deficiency and about 70% 

o f the children were suffering from first and second degree malnutrition (Gomez 

classification).

A community survey in a  marine village ‘Basanti’, Culcutta, W est Bengal indicated that 

44%, 26% and 5% o f the children below 5 years o f  age were mild, moderate and severely 

malnourished according to Gomez classification^^^

Six anthropometric surveys using a random cluster sampling design have been conducted 

in the capital o f  Zaire between November 1991 and March 1994 and found that the 

prevalence o f  acute malnutrition fluctuated with seasons and followed the cyclic 

movements o f  the food prices on the market prevalence. It was also found that in March 

1994,10.4%  o f  the children were suffering from acute malnutrition^^^.

Nutritional status o f 4509 children in poverty condition from urban and rural areas in 

Chile were studied in respect o f weight for age, height for age and weight for height. It
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was found that 74% o f  rural children were underweight (W /A), while that o f  urban 

children was 34%. Similarly, weight for height i.e. wasting was 7.7% in rural children 

and 4.6% in urban children. Likewise rural children had higher proportion o f  height/ age 

ratio below 90 per cent (13 %  vs 5.2%). It was concluded that the significant relationship 

found between socio-economic, socio-cultural and family variables and nutritional status 

was relevant as the sample was homogeneous in each geographic area.

M iller and Korenman studied on poverty and children's nutritional status in the USA 

between 1979 and 1988 and described deficits in nutritional status among poor children. 

They found the prevalence o f stunting and wasting was higher among children in 

persistently poor families. Differences in nutritional status between poor and non-poor 

children remained large even when controls for other characteristics associated with 

poverty.

An anthropometric study o f a representative community based sample o f  under-5 

children conducted in tlie Nquta district o f Kwazula indicated that the absence o f  wasting 

and the high prevalence o f  stunting (37.5%) among the children suggested that the main 

problem was chronic socio-economic underdevelopment rather than a severe or 

immediate lack o f  food^^^.

Rahman & Islam carried out a study to find out the extent and severity o f iron deficiency 

anaemia in children aged 0-12 years and found that 63% o f  the total cases were iron 

deficient. Family income and food habit had significant influence on hemoglobin level, 

serum iron concentration and nutritional status o f children which revealed a complex 

interaction between socio-economic condition and iron deficiency anaemia^**®.

A study am ong urban school children in Dhaka reported that there was complex 

interaction between concentration o f  biochemical indexes o f  nutritional status and other 

anthropometric, biochemical and socio-demographic variables. Children who are short 

and thin were likely to have lower vham in A and haemoglobin and higher serum copper
341concentration

Momen^”*̂  studied the apparent correlation between family size and nutritional status of 

under-5 children and showed that about 38% children were normal in the families having 

three or more members. About 44% children were normal in weight for age whose 

mothers were educated at graduation and above level, the proportion o f  which gradually
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decreased with the lower level o f mother’s education indicating that maternal education 

had a  certain role on the nutritional status o f  under-5 children.

Aryea and Dev in their study showed that nutrients deficiencies, specially PEM, were 

more prevalent among the pre-school children o f  illiterate mothers. Food intake pattern 

was better among children o f  literate mothers compared to those o f  illiterate mothers. 

M ilk & milk products, fruits, sugar and jagory intakes were significantly higher among 

children o f literate mothers.

In a study among the urban primary school children o f  low income group in Dhaka, 

Bangladesh, Bhuyan et aP'*‘‘ showed that the children having normal nutritional status in 

respect o f both weight for age and weight for height indicators secured higher marks 

compared to the malnourished children o f the same school. Rahman et al also showed 

that the examination performance o f an urban primary school children was significantly 

related to their nutritional status^‘*'\

The relationship between malnutrition and intellectual performance was studied by 

Sultana et aP"^ among 110 pre-school children in study and control group each. Dietary 

intervention was given to the study group and Tandon’s Battery o f Intelligence Test 

(TBIT) was done in both study and control groups usually and after one year. Multiple 

regression analysis showed that there was a relative increase in intelligence score in study 

group. The overall observation indicated that dietary supplementation played an 

important role in gaining intellectual capability if  the physical and nutritional status could 

be maintained and followed-up.

Simen et aP'*’ examined the relationship between varying intensities o f infections and 

school achievement, attendance and nutritional status among 616 children and showed 

that the un-infected children had higher reading and arithmetic scores than children with 

infections and the un-infected children were taller than the infected children indicating 

that infections are associated with pre-school achievement and growth.

To advise a  strategy for assessing the nutritional status o f a household and specifying the 

major needs in combating childhood wasting, distinguishing between adequate food 

availability, poor parental care and o f the need for improved public health measures, a 

study was carried out for evaluation o f the relationship between children wasting, 

stunting, or underweight and mothers or adult women body mass indexes (BMI) in the
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same households. A household was designated as malnourished on the basis o f  a single 

child’s weight /height o f  <-2.0 S.D or at risk o f being malnourished if  z-score may below

- 1.5. Adult w om en’s BMI was taken to signify adequate household food availability. The 

results show that a  wide variety o f prevalence o f  severe (BMI<16.0), moderate (BMI 

16.0-16.9) and marginal (17.0- 18.4) malnutrition existed in the various study areas. The 

worst condition was recorded in India, while 18% o f the women in Zimbabwe were 

classified as obese. Similarly wide variation in the prevalence o f  child wasting and 

stunting was observed, with the Indian children again faring worst and those in 

Zimbabwe the best. M other’s BMI was highly correlated with the BMI o f  all women was 

found to be useful as that o f the mother for relating children’s anthropometry^***. 

Household with mother o f normal body weight but wasted children were designated as in 

need o f  public health measures and improved parental care rather than enhanced food 

security. The distribution o f  households on this combined basis o f  maternal BMI and 

child nutrition status highlighted very diverse situations in the various study areas, with 

higher proportion o f  combined maternal and child malnutrition in India and in some areas 

o f  Ethiopia, while in Zimbabwe only 1-2% presented this condition. On this basis, the 

principal problem in India was food security; while in Zimbabwe Public health measures 

and maternal care were designated as problems. The study concluded that a  relatively 

simple household based approach is proposed to discrimination the most pressing needs 

in combating childhood malnutrition and a  policy making tool is suggested for setting 

priorities in community action̂ **®.

To identify caregiver characteristics that influence child nutritional status in rural Chad, 

a study was carried out with variables classified according to the categories o f  a  UNICEF 

model o f  care. Sixty four households with 98 children 12 to 71 months old were a part of 

this study. Caregivers were interviewed to collect information on number o f  pregnancies, 

child feeding and health practice, influence on decisions regarding child health and 

feeding, overall satisfaction with life, social support, workload, income, use o f  income, 

and household food expenditure and consumption. Household heads were questioned 

about household food production and other economic resources. Caregiver and household 

variables were classified as two sets o f variables, and separate regression models were 

run for each o f  the two sets. It was found that caregiver influence on child feeding
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decision, level o f  satisfaction with life, willingness to seek advice during child illness, 

and the number o f  individuals available to assist in domestic tasks were the caregiver 

factors associated with child’s height for age. Socioeconomic factors associated with 

children’s heigth for age were the amount o f harvested cereals, the sources o f household 

income and the household being monogamous. These results indicate that caregiver 

characteristics influence children’s nutritional status, even while controlling for the 

socioeconomic status o f  the households^'*^.

In a study all food and drinks consumed for three consecutive days by 405 

Northumberland children o f  average 11.5 years old on five separate occasions over a 2- 

years period were recorded food tables. The mean energy intakes were found similar to 

those o f  other recent British dietary surveys but were well below those recommended by 

W iddowson in 1947 and the FAO/WHO/1973 recommended levels and slightly below 

the current Department o f Health and Social Security (DHSS; 1979) recommended 

intakes. Over the 2-years period, the energy intakes o f  the boys increased by 13% 

compared with an increase o f  only 7% in the giris. The iron and Vitamins A intakes o f all 

groups o f children were low compared with current recommendations. Mean calcium 

intakes were also only marginally in excess o f the recommended intakes and those o f 

m ost o f  the girls would fall below the recommendation if  the proposal to end the 

fortification o f  flour (DHSS, 1981) is implemented^^'*.

1.3.24. W ay to Achieve H ousehold Food Security:

To achieve household food security, food availability must be coupled with the physical 

ability o f  every household to procure it and it must be affordable. But food supply is 

often disrupted resulting into household food insecurity. Disruption o f food supply may 

be caused by any factor that interferes with the ability o f the people to acquire food 

through normal channels but in general the disruptions are due to decrease in local food 

production, losses o f purchasing power and/or breakdown in the marketing and 

distribution system*'. During periods o f  seasonal food shortage the nutritionally at risk 

group include poor rural families with limited resources to meet the nutritional need of 

vulnerable children, pregnant and lactating women. To ensure food security o f  such
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groups will involve increasing family income earning opportunities and providing 

adequate supplies o f  basic food stuff at a price within their reach.

Agricultural development in developing countries has not lead to significant 

improvement in the consumption and thereby nutrition o f the poor. One reason is that 

consumption objectives have not been explicitly incorporated in the design o f  policy and 

projects. Far grater understanding is required o f the way rural people plan their strategies 

for obtaining household food; external assistance should build on these activities which 

should lead to improvements in food consumption and nutrition: 

first- a review o f  the way in which export crops should be introduced and promoted 

so that food security is not adversely affected,

second- a  discussion o f  the need to give greater attention to what are known as minor 

crops,

third- a discussion o f  the importance o f  incorporating seasonality into planning, 

fourth- a review o f  the importance o f  women; and

fifth- an examination o f the way in which crop breading research should involve 

nutritional concerns. Lonehurst R concludes with some observation from Kenya 

whereby agricultural sector plarming could incorporate nutritional objectives^^'. 

Therefore, to achieve household food security and thereby adequate intake by the 

vulnerable groups appropriate programmes are needed to be planned and implemented. 

But programmes must be atuned to the characteristics o f a household food insecurity 

problem, the nature o f  food insecure population and resource availability. The 

programme should ensure that all the households have the means to secure their food 

intake on a  sustainable basis. Secured food intake can be achieved through three

dim ensions’*̂; 4 0 1 6 2 7

Firstly, it is necessary to ensure a sufficient food supply at the household level,

Secondly, it is necessary to have a  reasonable degree o f stability o f  food supply both

from one year to the next and also throughout the seasons, and

Thirdly, the most critical is the need to ensure that each household have physical and

economic access to food and the ability to produce or procure the food that the family

needs.
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The international community o f scientists in the field o f  nutrition suggested tiie following 

key areas where action may be necessary in order to achieve household food availability 

and thereby food security'®:

a) O ver all D evelopm ent S trategy: Various development strategies can have different 

effects on poverty alleviation and food security. It is necessary to create condition for 

the farm population for their economic growth through development programmes 

with equity so that poverty alleviation and food security programmes remain 

sustainable in the long run. For this purpose an integrated approach o f  all the 

development strategies is needed to be followed at all levels.

b) A ccelerating G row th  in the Food and A gricu lture Sector: Growth in agriculture, 

specially in food production, play a vital role for food security in the households. 

Appropriate measures needed to increase food production by giving technical training 

and logistic supports. Producer incentives and new technologies that increase 

production and employment in the food and agriculture sector can alleviate poverty 

through increasing income, and improve food security in the households. Programmes 

for improving access to production factors, increasing skills and providing credit and 

other inputs can help food insecure groups. Strengthening local leadership, people’s 

participation and community involvement and empowering women, both as producers 

and consumers, can be o f crucial importance.

c) G iving C red it to P oor Households: Introduction o f income generating activities for 

promoting self-help employment o f  the marginal farm household members can be a 

useful instrument for improving their food security. Credit programmes with 

technical advice and assistance specially aimed at w om en’s groups have been 

particularly beneficial to food security.

d) Increasing  E m ploym ent O pportun ities: To alleviate rural poverty, augmenting 

appropriate employment opportunities in agriculture sector and in other sectors can 

play a very important role. Intensive cropping, multiple cropping and crop 

diversification can be o f  useful to create employment opportunities for the rural poor 

farmers. Labour-intensive public works can be an effective instrument for ensuring 

food security. Food- for- work programmes in rural infrastructure development can 

create employment opportunities for the farmers during periods o f  seasonal
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unemployment which will help them earning extra income to meet the food need of 

the households.

e) Incom e T ran sfe r  Schem es: Food consumption can be raised through income transfer 

schemes, such as food subsidies and/or targeted feeding programmes for vulnerable 

groups. For these programmes distribution o f those food are to be selected which are 

principally consumed by the target farm households and food distribution centres to be 

located in those areas where the poor farmers Hve.

f) S tabilization o f Food Supplies: Policies to be aimed at stabilization o f  food supplies 

in periods o f  crop short fall/crop failure and/or before the harvest. In household level a 

variety o f  cropping strategies including greater use o f  roots, tubers & m inor crops, crop 

rotation, mixed cropping, high yielding varieties selection, promotion o f  homestead 

kitchen gardening and planting permanent fruit trees etc. can also help in stabilization of 

food supply in the poor farm households throughout the year. Rural food supply can best 

be met by local measures to raise farm output o f  locally consumed basic food stuffs^^^.

g) Im prov ing  Em ergency P reparedness P lanning: Natural disaster such as draught, 

flood, cyclone etc, lead to household food insecurity. Introducing measures that can 

prevent such disasters e.g. irrigation schemes for drought prone areas and flood control 

schemes for flood affected areas etc. can help in increasing food production and thus 

improving food security. Introduction o f food reserve system in household may secure 

food supply during emergency period.

h) Food Aid: Food aid during natural and man made emergencies can play a very 

important role in improving household food security. Open market sales o f  locally 

produced and consumed foods lead to lower food prices during crisis which provide an 

im plicit subsidy that can improve food security o f  vulnerable households.

1.3.25. M ethod o f Assessing H ousehold Food Security:

Household food consumption i.e. dietary intake is considered as an indicator o f 

household food security^^^. Total per capita calorie intake and anthropometric status of 

the members o f  the household are considered as the primary indicators o f household food 

security*^^. Therefore, to assess household food security status, measurement of 

household food availability and average household food consumption level over a  period
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o f  time is to be measured. The following indicators and methods are needed to be 

considered to assess the levels o f household food intake and, in ttmi, food security^^^:

- dietary energy intake (cal/person/day, averaged over the household with specified 

period, preferably one month),

- percentage o f  total expenditure on food,

- dietary pattern /  choice o f  food,

- experiences o f  hunger and food unavailability by interview,

- anthropometry (mainly thinness).

An abbreviated method that capture both qualitative and quantitative dimensions o f  food 

security is the assessing predictors o f energy availability together with a  self-perceived 

household food security scale may provide a valid and reliable method for identifying 

and monitoring food security levels among poor urban households^^^. The combination o f 

quantitative and qualitative methods is particularly valuable as a  means o f  getting wider 

and deeper understanding o f  the nature o f  the nutritional situation^^^.

However, assessment o f food security or in other words, food and nutrition situation in a 

community or a nation is obtained from two different types o f  studies^^"^:

a. The first type deals with the determinations o f indicators which apply to the 

individual directly; several methods, including anthropometric measurements, 

physical examinations and laboratory investigations are used to estimate the 

nutritional status.

b. The second type o f  study is designed to collect quantitative and qualitative 

information on food availability and consumption usually conducted by trained 

nutritionists. A comprehensive food consumption survey includes, in additions, 

the collection o f  information on socio-economic and other factors relevant to 

food consumption.

Data on household food availability do not measure nutritional status, rather help in the 

identification o f  causes o f malnutrition. When food consumption surveys (type b above) 

and nutritional status survey (type a) are conducted simultaneously, the former type can 

help in the interpretation o f  the findings o f the later type.
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Dietary Survey:

Food consumption often referred to as dietary survey is sometimes the only method used 

to estimate the nutritional situation. Since it can be used to determine the amounts and 

sources o f  nutrients eaten, it helps in identifying those nutrients that are in short supply. 

In using this type o f  nutritional situation a ssessment, one needs to accept that the method 

has certain limitations, like all other nutritional evaluation tools^^^’̂ ^̂ ’̂ ’̂ , such as;

-  The food intakes are not always accurate, since some individuals may not remember 

exactly what they ate in exact amount specially in case o f  dietary recall method.

-  Available food composition tables used to calculate food intake data may not always 

be accurate for the kinds o f food eaten.

-  Individual variations in nutrient requirements are not always reflected accurately 

when they are compared with recommended intakes o f  nutrients, since 

recommended intakes are more indicative o f the needs o f  groups o f people than 

individual need.

-  Individuals or households have a tendency, to adapt to lower or higher intakes of 

nutrients through under reporting or over reporting depending on the socio­

economic condition o f the individuals or households.

The most commonly used dietary method is the 24 hours dietary recall method It

is more accurate when food intake is obtained from the individual or the mother o f  a 

yoimg child being studied by trained interviewer. Models or shapes o f artificial foods, 

pictures o f  food, or examples o f approximate amounts o f food eaten are used in order to 

help the person being interviewed to estimate food intakes as accurately as possible.

A more precise, but also more expensive, method is food consumption by weighing 

method. It consists o f weighing the food before preparation- cooking o f  the meal and/or 

before consumption, then weighing the waste and the ‘left over’ after the meal and 

subtracting that amount from the earlier total amount^^'.

Physical and Biochemical Examination:

In a  physical examination, evidences o f  nutritional deficiencies are often detected that are 

not found by food consumption studies and laboratory examinations. The laboratory 

methods used most often are those that measure the level o f various nutrients and
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breakdown products in the blood and urine. Stools, urine and blood may also be 

examined for parasites, since undemutrition is frequently associated with the prevalence 

o f  parasite infestation^^^' .

Anthropometry:

A n often used and very important way o f assessing the nutritional status o f an individual 

is by measuring body growth and dimensions. This type o f measurement is called 

anthropometry^^^. Anthropometry specially utilized in nutritional studies is a relatively 

recent research technique. Anthropometric data have become increasingly employed as 

indicators o f  nutritional status^*^’̂ ^. A number o f specific measurements o f  growth have 

been shown to have a strong relationship to nutrient intake at various ages. 

Anthropometric methods are economical, safe, non-invasive and effective when used 

appropriately. Three main anthropometric measurements are mostly employed in 

community field surveys for protein-energy malnutrition in areas where ages are 

precisely known; these are height, weight and mid arm circumference^^*'^'’*’'̂ ^*’̂ ^^ Weight 

is tlie single m ost widely used measurement for the assessment o f  nutritional status due to 

its relative ease o f measurement and the obvious relationship o f  weight to food intake, 

absorption and utilization^^^.

Underweight not only indicates inadequate food intake, but it also reflects the recent 

illness, such as diarrhoea, measles, or other conditions that result in loss o f  weight-for- 

age as indicator o f an acute food deficiency or a  related problem when there is a sudden 

change in growth rate. The primary indicator o f malnutrition (undemutrition) is low 

weight for age. W eight represents a composite measure o f past and present nutritional 

experiences. However, diagnosis o f  malnutrition depends on the diagnosis o f deficits in 

absolute weight, on the basis o f comparison to expected weight for age and gender. Body 

weight represents the sum o f  protein, fat, water, bone mineral mass and does not provide 

any information on relative changes in the four chemical compounds. But alterations in 

the body weight may reflect a  change in protein, water, minerals and/or body fat 

content^^’.

Height is affected less immediately by diet than is true for weight-for-age. Therefore, low 

height-for-age usually indicates chronic food deficiency, but alone this measurement does 

not necessarily indicate that the present diet is inadequate. Low weight-for-height

9 8

Dhaka University Institutional Repository



measurements often indicate recent inadequacy in food intake. Drastic food deficiencies 

are reflected in the degree o f under-weight observed^^^’^̂ .̂

The nutritional status o f the people is estimated based on different classifications using 

heights and weights o f  the population. The first commonly accepted classification was 

developed by Gomez et al in 1956 using weight as a percentage o f the median weight o f 

North American children o f same ages and it subsequently became the standard method 

o f assessing malnutrition^^®. New classification using combinations o f  weight for height, 

height for age, and presence o f  oedema, were later proposed^^^'^’ .̂ Presently reference 

standard developed by National Center for Health Statistics (NCHS) and later recognized 

by WHO, are being use to determine weight for age, weight for height, height for age^’ .̂

It is always preferable to perform additional anthropometric measurements (e.g. mid arm 

circumference) to ascertain whether the change in body weight has occurred or not^^’. A 

wasting o f  body tissue due to a chronic dietary deficiency is indicated in reduced mid­

arm circumference (MAC). The mid arm circumference has been used to assess muscle 

depletion, because o f  its accessibility, ease o f  measurement, quickness and less 

expensiveness. Researchers suggested that MAC, reflecting underlying bulk o f muscle 

and fat, could be a  simple index o f protein-calorie malnutrition. It was considered that 

mid arm circumference would give an approximate composite picture o f  labile stores of 

energy (fat) and protein (muscle) and that the arm circumference would be diminished in 

lesser degrees o f  protein- energy malnutrition, reflecting both fat and muscle depletion 

3 6 6 , 3 7 4  fvleasurement o f the mid arm circumfercnce alone remains as a simple 

measurement for nutritional screening but it can not differentiate between changes in fat 

and protein^^''^’ '̂^’’. Mid arm circumference to age is now being calculated using Jelliffe 

norms^^°'^^'. However, as simple as it is to use, applying MAC is not as accurate as 

interval weight and height measurements in relation to age.

1.3.26. M easurement o f Height, W eight and Mid Arm Circumference:

Height Measurement:

Height is generally measured in the standing position using a  stadiometer or portable 

anthropometer or specially made wooden height measuring scale. In the field, vertical 

surfaces are not always available. In such circumstances, modified tape measures such as
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Microtoise, which measure up to Iwo meters, can be used^’*. Clothing should be minimal 

when measuring height so that posture can be clearly seen. When measuring height, the 

subject should stand without shoes and socks keeping the head positioned in such a way 

that the frankfurt plan is horizontal, feet together, knees straight and heels, buttocks and 

shoulder blades and back o f  the head in contact with the vertical surface o f  the 

anthropometer. Arms should be hanging loosely at the sides o f the body with palms 

facing the thighs. For younger subjects, it may be necessary to hold the heels to ensure 

that they do not leave the ground .Some investigators recommended applying gentle up­

ward pressure to the mastoid processes to stretch the spine and minimize effects produced 

by diurnal variation^^^. Subjects are asked to take deep breath and stand erect and 

shoulders should be relaxed. The movable head piece is then gently lowered until it 

touches the crown o f the head, The height measurement is then taken at maximum 

inspiration, with the examiner’s eyes level with the head piece to avoid parallax errors 

and is recorded to the nearest 1 millimeter. I f  reading falls between two values, the lower 

reading is always recorded^’®. Successive measurements should agree within five 

millimeters^^°'^*^. In cases where large amounts o f adipose tissue prevent the heels, 

buttocks and shoulder from simultaneously touching the vertical surface o f  the 

anthropometer, subjects should simply be asked to stand erect 

W eight M easurem ent:

The measurement o f weight should preferably be done after the bladder has been emptied 

and before a  meal. A beam balance where possible should be used. But beam balances 

are heavy and bulky and are not suitable for field use. In such cases, bath room scale or 

spring balance scale, although less accurate and reliable, are often used^*'^’'^ '̂’̂ *̂ . While 

measuring weight the balance should be placed on a hard flat surface and checked for 

zero balance before each measurement. The subject, wearing light clothing as much as 

possible and without shoes, should stand unassisted, in the centre o f  the platform and be 

asked to look straight ahead, standing relaxed. Body weight should be recorded to the 

nearest 0.1 kg The presence o f  oedema, if  any, should also be recorded. The

balance should be calibrated with a set o f known weights regularly throughout the study 

period and w henever it is moved to another location.

100

Dhaka University Institutional Repository



Mid Arm Circumferencc (MAC) Measurement:

The arm contains subcutaneous fat and muscle; a decrease in mid arm circumference 

may, therefore, reflect either a  reduction o f muscle mass or a reduction in subcutaneous 

fat or both MAC measurement should be made using a flexible, non stretch tape 

made o f  fiber glass or steel or oil paper. While measuring MAC the subject should stand 

erect and sideways to the measurer, with the head in the frankfurt plane, arms relaxed and 

legs apart. Sleeves o f the subject should be removed or rolled up. The measurement is 

taken at the mid point o f the upper left arm, between the acromion process and the tip of 

the olecranon process After locating the mid point, the left arm is extended so that 

it is hanging loosely by the side, with the palm facing inwards. The tape is wrapped 

gently but firmly around the arm at the mid point, care should be taken to ensure that the 

arm is not squeezed. Measurements are taken to the nearest 1 millimeter. Precision of 

MAC measurements; both within and between examiners, can be high, even if  the 

subjects are obese, when trained examiners are used^*^.

B ody M ass Index (BM I):

Nutritional status is also defined in terms o f body mass index (BMI). The BMI or in other 

words, weight /  height ratios are frequently used for adults and are employed in large 

scale nutrition surveys and epidemiological studies because measurements o f weight and 

height are easy to co lle c t, quick, relatively non- invasive & inexpensive, more precise 

and easy to analyze^^®'^^^'^^*. It is a simple but objective anthropometric indicator o f the 

nutritional status o f  the aduh population and seems to be closely related to their food 

consumption level. The BMI is highly correlated with weight and consistently 

independent o f  height, less biased by height and weight/height^*^^'^^’. It has been shown 

that BMI correlates well with body fat^*^ and shows highest correlation with independent 

measures o f  body fat̂ *̂̂ . It is one o f  the simplest ways o f diagnosing and the

index o f  choice for epidemiological purpose.

Body M ass Index is calculated by dividing weight expressed in kilogram with minimal 

clothing by the square root o f height expressed in meters without shoes (BMI= wt (kg)/ 

ht^) and is used in adults with age-independent cut-offs to define overweight or thinness. 

It has also been used for older children and adolescents but it is not widely used for 

young children. Body mass index was originally proposed by Quetelet^^'' in 1871. Many
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investigators consider Quetelet's index to be the best body mass index for most adult 

population groups, as it is the least biased by height and easily calculated^*'*'^** '̂^^ '̂^^ .̂ 

Several investigators have proposed^^^ the term 'Body Mass Index' (BMI) for Quetelet's 

index. Quetelet's index is not a valid index for those under twenty or over sixty five years 

o f  age, or for those who are pregnant or lactating^’’ . The range o f  acceptable values for 

Quetelet's index varies among communities. In the survey o f  heights and weights of 

adults o f  Great Britain values for Quetelet's index are:

< 20 graded as indicative o f  underweight,

> 25 indicative o f over weight, and

>  30 as obese.

The population whether male or female, can be divided for degree o f  obesity as follows:

Gread 111= W / H  ̂ > 4 0

Gread 11=  W / H  ̂ 30 — 40

Gread 1 =  W / H ^  2 5 --2 9 ,9

Gread 0 =  W / H ^  20 — 24.9 

A simplified use o f BMI in the classification o f obesity involves normal values o f 20 -  

25, a  range used for both men and women^^^ which was subsequently adopted in a "WHO 

Report (1990)^’*.To identify chronic energy deficiency (CED) in adults, body mass index 

is usually classified into five categories:

B M !< 1 6 .0  Grade 3 CED

B M I 1 6 .0 - 16.99 Grade 2 CED

BMI 17.0 -  18.49 Grade 1 CED

BMI 1 8 .5 -2 4 .9 9  Normal

BMI equal or greater than 25 Obese

The BMI less than 18.5 indicating under nutrition in adults, is also considered as an 

indicator o f  food insecurity in adults^^’. The BMI range o f 20--24.9 classified as normal 

coincides well with the normal mortality ratio derived from life insurance Table^^**. 

According to WHO cut-off point o f  chronic energy deficiency is W / H  ̂ <_18.5 and 

standard BMI^’’  for male is 22.1 and for female is 20.6. British Royal College o f 

Physicians have chosen BBMl o f  18.6 and 20.0 for women and men as their lower cut-off 

points^^^.
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However, each o f  the nutrilional assessment tools complements with the other, thus assist 

in providing with different types o f indicators that support comprehensive evaluation o f 

nutritional status.

The above mentioned literature highlighted the relative importance o f  food security and 

nutritional knowledge relevant to assess and evaluate various steps towards household 

food security o f  the marginal farm households.

Farm population is the backbone o f  an agriculture based economy o f  the developing 

world. The above cited literature emphasized the need to study the household food 

security and nutritional status o f marginal farmers o f Bangladesh, which will uncover the 

long felt need to study such a neglected work force but economically important 

population section o f  the country.

1 0 3

Dhaka University Institutional Repository



General Objective:

The aim  o f  the study is to asses the household food security and nutritional status o f  the 

marginal farm households by appropriate household survey encanpssing food production, 

utilization, consumption, income, morbidity, sanitation and anthropometry with seasonal 

variations. The goal o f  the study is also to suggest appropriate couping measures, 

considering the the factors associated with household food security, to increase food 

production for increasing household food security and thereby food intake o f  all marginal 

farm household members towards the ultimate goal o f nutritional improvement.

Specific Objectives:

1. To find out household food availability and food security o f  the marginal farm 

households through -

a) household production o f  various kinds o f  food and cash crops from crop land and 

from homestead and farm incomc (value) from farm production at harvest price / 

present market price.

b) household income from secondary occupation o f  the family members and non-farm 

income from other sources.

c) household gross expenditure, expenditure on food and expenditure on food other 

than food consumed from household production.

d) per capita food and nutrient intake by different food groups and by age and sex 

groups.

2. To assess the nutritional status o f the marginal farm household members through 

anthropometric measurements and clinical examination.

3. To find out socio -  economic status and health care facilities o f  the marginal farm

households and immunization, sanitation, mortality, and morbidity and to find out 

interrelationship between food &. nutrient intake and socio-economic variables.

4. To find out the seasonal variation in food intake as well as nutritional status.

5. To list the causes o f  food imavailability and food insecurity.

6. To recommend possible measures to improve food security o f  marginal farm 

households.

1.4. OBJECTIVES
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Food insecurity exists in marginal farm households o f  Bangladesh ,

Low food intake in marginal farm households is a reflection o f food insecurity,

Poor nutritional status o f the members o f the marginal farm households are the 

reflection o f  low food and nutrient intake due to food insecurity ,

Low household income aggravates food insecurity and nutritional status,

M odern farming practice and interest-free loan for adopting income generating 

activities (IGA) may improve food security o f the marginal farmers.

1.5. HYPOTHESIS:
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MATERIALS AND METHODS

2.1. Study population:

Marginal farm households o f Bangladesh constituted the study population. The farm 

households having 05 to 100 decimal o f operated (cultivated) land including homestead 

gardening are considered in this study as marginal farm households"*''** '̂** .̂ The 

households cultivating less than 05 decimal o f land are termed as non-farm landless 

families and households having 05 to 249 decimal o f cultivated land are recognized as 

small farm households'*^. But in Agriculture Economics, a  book for Krishi Diploma 

course, published by Bangladesh Technical Education Board and Department o f 

Agriculture Extension, it has been stated that farm families having 01 to 100 decimal of 

land holding are categorized as marginal farm households'*^ and in Agricultural Extension 

Manual it has been stated that farm households having 05 to 50 decimal o f  land are 

termed as marginal farmers^'^°. For practical consideration and convenience between 05 

and 100 decimal o f  cultivated land, regardless o f  whether the household owned, or leased 

or cultivating on share - cropping a  part or the whole o f the cultivated land, were taken as 

cut-off point for distinguishing marginal farm households..

2.2. Sampling:

From dietary and nutritional points o f view a household was regarded as a suitable 

sampling unit. For financial and time constraints as well as for in depth study, a sample of 

200 marginal farm households were considered as reasonable. About 20 per cent 

households are marginal and on an average there are 250 households in a  village, 

therefore, 50 target households would be available in a village. Considering these points, 

200 households, 50 from each o f the four selected villages, were selected. The equation 

used for the sample size determination is as follows;

n=Z^ P Q /d ^ = I 9 6 f o r  

z=1.96 (95% confidence level o f z) 

d=0.05 (margin o f error) 

p=0-15 (proportion) 

q=0.85 (1-p)
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Hence, for this study tlie sample size was taken 200.

Before selection o f  the sample a frame o f  marginal farmers (cultivating land between 05 

and 100 decilals) for each selected village was prepared. The following information o f all 

the marginal farm households in the village was collected:

1. Occupation o f the household head (who must be a farmer),

2. Own land cultivation by the owner,

3. Leased land cultivated by the household,

4. Land cultivated by household on share cropping basis.

Then a  Sample o f 50 households was randomly drawn. For four villages the total sample 

was 200 households. But for missing or refusal cases number o f  study households were 

later increased to 216.

2.3. Study locations:

The study was carried out in randomly selected four villages one each from four original 

administrative divisions o f Bangladesh. For each division, 5 stage sampling design was 

used. District was first stage, Thana was second stage, Union was third stage, Village was 

fourth stage and Household was ultimate sampling unit. In the first through fourth stages, 

one unit was drawn i.e. one district, one upazilla, one union and one village was drawn 

using random sampling scheme. List o f unions and villages were obtained from the 

available census schedule. It is to be mentioned that the name o f  the thanas were listed 

excluding those thanas where Bangladesh Integrated Nutrition Programme (BINP), Helen 

Keller International (HKI) and World Food Programme (WFP) assisted nutritional 

development programmes were then running. In this way, the following four villages 

from four divisions were selected;

a. Dhonakusha, N okia upazilla, Sherpur, Dhaka.

b. South Selunia, Laksham upazilla , Comilla , Chittagong .

c. W est Salta, Uzirpur upazilla , B arisa l, Khulna.

d. Bashuria, Raigonj upaz illa , Serajgonj, Rajshahi .
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2.4: Instrument of the study:

The m ain instrument o f the study was a set o f  structured questionnaires, such as:

(A) Village Description Form,

(B) Dietary Form including Intrafamily Food Consumption From,

(C) Socio-economic Form.

(D) Anthrometric and Clinical Form, and

The variables included in these questionnaires were as follows:

i) General information o f  the village including demographic information; main 

occupation; education level, health, market, transport facihties; market price rate; 

wage rate; cropping pattern and intensity; irrigation facilities and other 

agricultural information.

ii) General information o f the studied household.

iii) Land holding, land under cultivation, household food production from cultivated 

land as well as from homestead gardening including poultry, cattle and fish 

cultiore etc.

iv) Income from primary and secondary (subsidiary) occupation and other sources 

such as gift, remittance, loan etc. Household expenditure, expenditure for food 

and expenditure for food production etc.

v) Household food intake as well as intra-family food consumption by the individual 

member o f  the family by past 24 hours recall method and food preference among 

the family members.

vi) Anthropometric measurements such as height, weight and mid arm circumference 

(MAC) to assess nutritional status o f the individuals and clinical examinations 

such as sign and symptom o f nutritional deficiency diseases, morbidity and 

mortality pattern, immunization and vitamine A distribution coverage, diarrhoeal 

disease episodes and treatment etc for assessing health status.

vii) Housing condition, sources o f water, sanitation, disposal o f human excreta and 

environmental cleanliness etc.
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2.4.1: Prc - testing and finalization o f the questionarics:

The above mentioned set o f  5 questionaries was developed following a series o f 

consultation meeting with the experts in this line. The prepared questionnaires were pre­

tested for consecutive three days in a village at Sonargoan near Dhaka. During pretesting 

some lapses were detected and the questionaries were finalized through modifications as 

needed. After fmalization the questionnaires were printed for conducting the study.

2.5. Methods:

Representative sample households were used to assess the food security status and food 

& nutrient intake as well as nutritional status o f the members o f marginal farm 

households o f  Bangladesh. Various interrelated and influencing factors such as, 

household food production & utilization, food availability for household consumption, 

dietary intake, anthropometric, clinical and socio-economic factors were taken into 

consideration. Methodology adopted to obtain the set objectives is briefly presented 

below:

Objectives Data source and methods

i. Household food security in respect 

o f food production & utilization, 

food availability for consumption , 

and household income

ii. Nutrition situation in respect o f 

household and intra-family food 

consumption by age, sex with 

seasonal variation.

iii. Nutritional and health status i.e. 

Anthropometric and Clinical 

situations.

iv. Socio-economic and sanitation 

aspects.

Interview o f  the marginal farm household 

heads by structured questionnaire.

Dietary survey by 24 hours recall method 

and partly weighing method.

Anthropometric measurements o f  Height, 

Weight, MAC and Clinical examination.

Interview o f  household heads /  housewives.
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2.5.1: S tudy  Design:

For collection o f relevant data survey method was employed. In order to capture the 

seasonal variation it was planned to repeat the survey four times in all o f the 4 villages. 

First and third round surveys were conducted during lean period (pre-harvest) while 

second and fourth round surveys were conducted during abundant period (post harvest) as 

follows:

F irs t ro u n d  survey: March - April ’98 (Falgun and Baishakh) (Before Boro harvest) 

Second ro u n d  survey: Jime - July ’98 (Jaistha-Sraban) (After Boro & Aus harvest)

T h ird  rou n d  survey: October - November’98 (Ashin-Kartic) (Before Aman harvest) 

F o u rth  rou n d  survey: January - February ’99 (Poush-Magh) (After Aman harvest)

2.5.2: D ata collection:

Before starting the survsey, the researcher visited the 4 selected villages in order to select 

the sample marginal farm households following the set criteria and procedure already 

mentioned. During the preUminary visit the local government officials, local leaders, 

teachers, imams and other influential persons were contacted and sought their help and 

cooperation and other logistic support to the researcher during the stay o f the survey team 

in the field for data collection. In each round, the survey was conducted for ten (10) 

consecutive days in all locations. The researcher along with the team stationed in the 

respective village during the whole period o f data collection.

D ietary  D ata  Collection:

The researcher collected food consumption data with the help o f  two trained women 

interviewers by 24 hours recall method^^®'^^' from each o f the sample households for 

three consecutive days-— day before yesterday (1st day), yesterday (2nd day) and the day 

o f  visit (3rd day). But on the visiting day, in most cases, the raw food items were directly 

weighed before cooking for the whole day. Intra-family food consumption was recorded 

by 24 hours recall method only. For dietary estimation standardized kitchen scale, 

measuring pots, plates, spoons, cups etc. were used. In recording the household food 

consumption, left-over food from the previous day, if  any, cooked food left over for the 

coming day and cooked food coming from and given to other households were carefully
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taken into consideration and recorded. Food consumed either cooked or uncooked by the 

individual members o f the households were recorded in the corresponding individual 

intra-family food distribution form. O f course, intra-family food consumption was 

recorded only for the 3rd day i.e. on the day o f visit. At least five households were 

covered by dietary survey in a  day. Thus during four rounds o f  survey, household food 

consumption for 12 days and individual food intake for 4 days were recorded.

A n th ropom ctric  M easurem ents:

Anthropometric measurements such as height, weight and mid arm circumference (MAC) 

were recorded by the researcher with the help o f  a trained peramedic and a field assistant. 

For anthropometric measurements, specially made height scale, bathroom scale, sailer 

spring balance, and MAC measuring tape were used,

H eight M easurem ent:

Height w as obtained by a  specially made height measuring scale, a  wooded flat frame 

placed on a  platform with a sliding head piece, measured in standing position with light 

clothing and without shoes^^’̂ *'. While measuring height, the subjects were asked to 

stand erectly with the head positioned in such a way that the frankfurt plan was 

horizontal, feet together, knees straight and heels, buttocks and shoulder blades and back 

o f  the head in contact with the vertical surface o f  the wooden scale. Arms were hanging 

loosely at the sides o f  the body with palms facing the thighs and shoulders relaxed. The 

movable head piece was then gently lowered until it touched the crown o f  the head. The 

height measurement was then taken at eye’s level with the head piece to avoid parallex 

errors and was recorded to the nearest 1 mm . In case o f  children under two years o f age 

length was measured in laying position while the height o f  others were taken in standing 

position

W eigh t M easurem ent: One Salter weighing scale, standardized everyday with known 

weights, w as used to measure the weights o f  under two years old children. W hile taking 

the weights o f  other children and adults a bathroom scale, standardized frequently, was 

used. W hile measuring weight the balance was placed on a hard flat surface and checked 

for zero balance before each measurement. The subjects were asked to stand unasisted, in 

the centre o f the platform and were asked to look straight ahead, standing relaxed and
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wearing light clothings. In most cases the weight measurements were done after the 

bladder has been emptied and before a meal. Body weight was thus recorded to the

nearest 0.1 kg 36o,36i,3so.38î

Mid Arm Circumference (MAC) Measurement: For measuring mid arm 

circumference Teaching Aids at Low Cost (TALC) produced flexible tape, made o f  glass 

paper, was used. While measuring MAC the subject was asked to stand erect, w ith the 

head in the frankfurt plane, arms relaxed and legs apart. Sleeves o f  the subject was 

removed or rolledup. The measurement was taken at the mid point o f the upper left arm, 

between the acromion process and the tip o f the olecranon process^’^'^’’. After locating 

the mid point, the left arm was extended so that it was hanging loosely by the side, with 

the palm  facing inwards. The tape was then wrapped gently but firmly around the arm at 

the mid point and measurements were taken to the nearest 1 mm.

All these measurements were made by house to house visit and the measurements were 

recorded in the anthropometric and clinical form. Nutritional deficiency symptoms were 

also recorded in the same form together with morbidity pattern, immunization and 

vitamin A distribution coverage. To minimize non-response and to cover all the 

individual members o f the sample households by anthropometry repeated visits were 

made to the same households even before sun-rise and night fall.

Socio -  economic Data Collection:

Socio-economic information was collected through interview o f the household head and 

was recorded in the socio-economic form. Since food production in a household is 

considered as a  measure o f  household food security, we have tried to collect the total 

amount o f  different food crops produced in the study households round the year from 

cultivated farm land and homestead was recorded. In each round, food produced during 

previous three months was recorded and hence production data collected during first, 

second, third and fourth rounds stand for the months o f January - March, April - June, 

July - September and October - December respectively. Besides, utilization o f  household 

produces, household income by source, household expenditure on different heads o f 

expenditure, specially on food, were also recorded. The researcher also collected general 

information o f  the study villages through focal group discussion (FGD). Wage rate,
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prices o f  different food commodities were also collected and recorded by visiting local 

markets.

The researcher him self carried out all the data collection activities with the help o f  the 

mentioned trained field assistants and interviewers under the guidance o f the supervisors. 

During data collection the researcher undertook frequent visit to the sample farm 

households randomly to cross check the data already collected through cross interview of 

the respondents. In case o f  any wrong information from any household was detected, the 

respective interviewer was asked and sent to that household to correct the wrong 

information. Besides, every day at night filled up questionnaires were checked and 

rechecked to find out any lacking regarding information. In this way the quality o f  data 

was maintained.

However, during March ’98 to February ’99 four round surveys were completed in all the 

villages. O f course, due to devasting flood during 1998, third and fourth round survey 

were conducted one month later than the scheduled date.

2.6: D ata  M anagem ent:

Calculation o f  dietary intakes by individual member was done very carefully. All the 

cooked food items consumed were converted into raw weight o f edible portion according 

to conversion factors for specific cooked food items developed by the Institute of 

nutrition and food Science, university o f  Dhaka'*'*'. Dietary calculation o f  all the 

households / individuals intakes were checked, rechecked and edited on a regular basis. 

After completion o f  dietary calculation, checking and editing coding was done with 

specific code number for a  specific food item followed by checking and then all the data 

were computed.

2.7: D ata A nalysis:

After cleaning the computed data, analysis plan was developed and accordingly analysis 

was done by an experienced programmer cum system analyst. Analysis was done by 

using SPSS software package, FORTRAN, EPl info and Harvard Graphics.
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Members o f Bangladeshi households have different traditions in eating meals. Food 

consumed in 24 hours may be eaten either by a single meal or two or three or more than 

three meals depending on the accibility and supply o f foods in the households. So, total 

food consumed in a day by an individual member irrespective o f  frequency o f  meals is 

considerd one consumption unit. By aggregating consumption units o f  all individual 

family members food consumption unit o f the household is determind by which total 

household food consumtion is divided to obtain per capita food and nutritient intake per 

day. The same procedure o f estimating consumption units was followed in this study. 

M ean food intake was estimated by averaging 12 day’s (3 days in each time for four 

rounds) total household food intake and individual intake was also estimated by 

averaging four day’s (one i.e. third day in each time for four rounds) intra-family food 

constmiption records.

The FORTRAN software was used to calculate nutrient values and pattern o f dietary 

intake from individual food intake. Nutritive values o f Bangladeshi common foods were 

used to calculate the nutritive intakes'*®^. Ofcourse, due to the absence o f an appropriate 

upto date food composition table for various food items available in Bangladesh we have 

also used the Indian Food Composition Table for estimating nutrients intake'*® .̂

2.7.2: Anthropometric Data Analysis:

For estimating nutritional status o f the study population the anthropometric data were 

calculated and analyzed according to standard deviation scores (Z-score) classification 

using NCHS reference standard for height-for-age, wcight-for-age and weight-forheight 

and as percentage o f  reference median o f  these indicators^^^. The obtained scores for 

children according to anthropometric indices found to be - 2SD or below the reference 

median we have classified them as malnourished. We have also used Gomez and 

Waterlow classification for convenience to compare with earlier fmdings.The Anthro

2 .7 .1 : D ietary  D ata  Analysis:
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software package were used in this regard. The following cut-off levels were used to 

categorise different forms o f inalnutrition:

W eight-for-age Z-score (WAZ):

WAZ =  Less than or equel to -3SD 

WAZ =  -2 SD to -2.99 SD 

WAZ =  Greater than -2 SD

Height-for-age Z-score (HAZ):

HAZ =  Less than or equel to -3SD 

HAZ = -2 SD to -2.99 SD 

HAZ = Greater than -2 SD

W eight-for-height Z-score (WHZ):

W HZ = Less than or equel to -3SD

W HZ = -2 SD to -2.99 SD

WHZ =  Greater than - 2 SD & less than + 2 SD

W HZ =  Greater than + 2 SD & less than + 3 SD

W HZ = Greater than or equal to + 3 SD

: Severely underweight 

: Moderately underweight 

: Not underweight

: Severely stunted 

; M oderately stunted 

: Not stunted

: Severely wasted 

: Moderately wasted 

: Normal 

: Over-weight 

: Obese

Calculation o f Z-score:

S tu n t in g  (H F A Z )  =

W a s t in g  (W F H Z )  

U n d e rw e ig h t  (W F A Z )  =

O b s e rb e d  h e ig h t  a t  a g e  X  -  S ta n d a rd  h e ig h t  a t  a g e  X 

S ta n d a rd  d e v ia t io n  a t  a g e  X  

O b s e rb e d  h e ig h t  a t  a g e  X  -  S ta n d a rd  h e ig h t  a t  a g e  X  

S ta n d a rd  d e v ia t io n  a t  a g e  X  

O b s e rb e d  h e ig h t a t  a g e  X  -  S ta n d a rd  h e ig h t a t  a g e  X  

S ta n d a rd  d e v ia t io n  a t  a g e  X

Gomez Classiflcation:

Normal

First degree or m ild malnutrition 

Second degree or moderate malnutrition 

Third degree or severe malnutrition

> 90% o f  reference median WFA

89.99 to 75% o f reference median WFA

74.99 to 60% o f  reference median WFA 

<60% o f  reference median WFA
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Mid Arm Circuinfcrcnce (MAC):

M id arm circumference to age was calculated using Jelliffe nomis. We have taken 12.5 

cm as the cut-off point o f  MAC to distinguish severe malnourished children and children 

with M AC > 13.5 cm  were considered as normal, while MAC between 13.4 and 12.5 cm 

were classified as moderately malnourished and less than 11.0 cm  as very sever 

malnourished as advocated in the BBS Child Nutrition Survey, 1992)^*’'̂ .

Socio-economic data and clinical information were analyzed by using SPSS softwere 

package.However, after analysis the results were presented in figures and in tabular form 

on the basis o f  frequency distribution. Appropriate statistical tests were done wherever 

necessary. Correletion-coefficient, F- test and multi;ple regression were done as 

necessary.
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RESULTS

3.1. Socio-demographic Pattern of the Marginal Farm Households:

In 216 marginal farm households we studied 1078 people o f all ages and sexes from four 

selected villages o f Bangladesh. Among the study population 52.3 per cent were male 

and the rests 47.7 percen t were female. And 38.3, 1.1 and 8.3 per cent were non-pregnant 

and non-lactating (NPNL), pregnant and lactating women respectively (Fig 3.1.1).

Age composition o f the study population shows that 30.6 per cent were children 

including 19.7 per cent upto 0-71 months and 10.9 per cent uplo 9 years, 43.4 per cent 

were adults and 4.2 per cent people were o f 60 years and above. The adolescent 

population (up to 18 years) was 21.8 per cent. Working population between 19 and 59 

years o f  age was 43.4 per cent (Fig 3.1.2). M ean family size was 5. Among the study 

population, 85.6 per cent were Muslims and only 14,4 per cent were Hindus (Fig 3.1.3).

Table 3.1.1 shows that 54.4 per cent members were unmarried, while 42.4 per cent were 

married. Thirty one and two women were widows and divorced respectively and two 

were found living alone being left away by their husbands.

Education level o f  household members excluding under six years children showed that 

54.6 per cent were illiterate including another 17.0 per cent who can put signature only. 

Some 34.5, 9.1 and 1.6 per cent o f the population had primary, secondary and S S C level 

o f  education. There were only two marginal farmers in Laksham upaziila who had 

education up to higher secondary level. Excluding under- 6 years old children the literacy 

rate was 62.4 per cent (Table 3.1.2). Illiteracy rate was highest in Nokia (55.6%) and 

lowest in Laksham (26.8%). On the other hand, the proportion o f  primary to S S C level 

educated person were more in Laksham (58.1%), while that was very low in Nokia (2.6 

per cent).
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Table-3.1.3 shows that 219 members (20.3%) o f  the marginal farm households were 

cultivators o f  whom 216 were household heads as against about one fourth (24.1%) were 

either housewives or engaged in household activities. Among the cultivators 8.6 per cent 

were cuhivating their own land only, 11.7% cultivating own land plus other’s land on 

share-cropping basis. About one fourth (24.7% ) o f  the population had no occupation as 

they were children under six years o f  age or elderly people or disabled or retired persons. 

Some 20.7, 5.6 and 2.4 per cent were students, labours including 3.9 % agricultural /  day 

labours, and service holders respectively.

Figure 3.1.1; Distribution of study population by sex

1 1 8
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Figure 3.1.2: Distribution o f population by age group

Figure 3.1.3: Distribution o f tlie study population by religion

14 .4%

8 5 .6 %

Islam ■H in d u
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Table 3.1.1: Distribution of study population by marital status

M arita l status No. of population Percentage

Unmarried 586 54.3

Married 457 42.4

Widows 31 2.9

Divorced 2 0.2

Separated 2 0.2

Total 1078 100.0

Table 3.1.2: Distribution o f study population aged more than 6 years, by 

level o f education and by location

E ducation

Level

Location

Nokia L aksham U zirpur Raigonj T otal

No. % No. % No. % No. % No. %

Illiterate 105 55.6 62 26.8 78 34.5 82 36.6 327 37.6

C an sign  only 41 21.7 33 14.3 47 20.8 27 12.1 148 17.0

C lass I-V 38 20.1 96 41.6 78 34.5 88 39.3 300 34,5

C lass V l-X 4 2.1 35 15.2 19 8.4 21 9.4 79 9.1

S S C  P assed 1 0.5 3 1.3 4 1.8 6 2.7 14 1.6

H S C  P assed 0 0.0 2 0.9 0 0.0 0 0.0 2 0.2

T o ta l popu la tion 189 231 226 224 870

L iteracy  R ate: 62 .4  %
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Table 3.1.3; Distribution o f marginal farm household members by
occupation

O ccupation N um ber Percentage C um ulative %

Cultivator (cu ltiva ted  ow n land only) 93 8.6 8.6

Cultivator (ow n land p lus share  cullivation) 126 11.7 20.3

Agriculture /  Day Labourer 42 3.9 24.2

Other Labours (In d u slf ia l/C o sn lru c tio n /T ra n sp o n 18 1.7 25.9
/B lacksm ith  /C arpen ter /H househo ld  servants ctc).

Rickshaw / Van puller /  Boatman 6 0.6 26.5

Small shop keepers /  Hawker /  Grocer 9 0.8 27.3

Service holder 26 2.4 29.7

Students 223 20.7 50.4

Housewife /  Household activities 260 24.1 74.5

Unemployed (No work) 9 0.8 75.3

Others (< 6 years /  e ld e r ly ! d isab led  and  re tired  persons) 266 24.7 100.0

All 1078 100.0 100.0
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3.2: Food Security Status of the Marginal Farm Households;

Food security o f  the marginal farm households was analysed from different point o f 

views such as household food production;sources o f  food supply; utilization o f  produced 

food from cultivated land and homestead; expected level o f  food security from 

production if  sold and if  not sold; level o f  staple food purchased during last year; seasons 

o f  food scarcity faced by the households and food and nutrient intake pattern. The results 

are presented in the following sub-headings a, b, c & d.

3.2a. Food Production by the Marginal Farm Households:

Table 3.2.1 presents the mean annual food production by the marginal farmers from 

cultivated farm land and homestead by food items. It shows that a  total o f  1193.8 kg o f 

all food items were produced per household annually, o f  which 971.1 kg and 222.7 kg 

were produced from cultivated farm land and homestead respectively. About 81 per cent 

o f  total production was obtained from cultivated farm land where as 18.7 per cent was 

obtained from homestead. Out o f total food production 837.8kg o f  rice, 5.4 kg o f wheat.

28.3 kg o f  potato and 48.0 kg o f  oil seeds were produced from cultivated farm land, while

50.3 kg o f  milk, 3.3 kg o f  egg and 23.7 kg o f  fish were produced in the homestead 

respectively. And 32.6 kg o f  leafy vegetables, 114.6 kg o f non-leafy vegetables and 38.2 

kg o f fruits were produced from both cultivated farm land and homestead. Per capita 

annual food production was 238.8 kg, o f  which 167.6, 22.8, 9.6, 7.6, 6.5 and 5.7 kg were 

rice, non-leaiy vegetables, oil seeds, fruits, leafy vegetables and potato respectively. Per 

capita armual production o f milk, fish and egg were 10.1, 4.7 and 0.7 kg respectively.

Food production in the marginal farm households during different seasons (rounds), 

presented in Table 3.2.2, shows that highest production o f food from cultivated farm land 

(626.7 kg) w as obtained in the second round during June-July and the lowest production 

(58.5 kg) in the third round during October-November which was the lean period with 

only some aus paddy production.The highest rice production (616.7kg) was obtained 

during June-July (second round) which was the period o f boro paddy production, while 

lowest production (6.5kg) was obtained in first round during March-April. Potato 

(24.8kg) and oil seeds (28.7kg) productions were the highest during first round in March-
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April, while leafy (10.6kg) and non-leafy (18.0kg) vegetables produclions were the 

highest in fourth round during October-Novcmber indicating seasonal variation in food 

production. On the other hand, in the homestead highest and equal am ount o f  all foods 

(66.7 kg) were produced in second and third rounds during June-July and October- 

November. while lowest amount (35.5 kg) was produced in fourth round during January- 

February. In the homestead, highest production o f leafy vegetables (6.5 kg) was obtained 

during lean period in October-November (3̂ *̂  round), while highest non-leafy vegetables 

(32.1 kg) was produced in the first round during March-April. Highest production of 

fruits (24.5 kg), milk (14.8 kg) and fish (10.8 kg) were obtained during June-July (2''*̂  

round), while that was lowest in fourth round during January-February respectively.

Table 3.2.3 shows the distribution o f marginal farm households by amount o f  annual food 

production from cultivated farm land as well as from homestead. It was found that annual 

food production o f  about 49 per cent households was less than 300 kg. as against in 2 1.3 

per cent households annual production was 1000 kg & above. Annual production o f  <300 

kg from cultivated fram land was obtained by only 18.1 per cent households, while that 

from homestead was produced by 77.7 per cent marginal farmers. On the other hand, 

annual production o f  1000 kg & above from cultivated land was produced by 39.8 per 

cent households, while only 2.8 per cent households produced this amount o f food from 

homestead.

Pattern o f  different kinds o f  vegetables cultivation, fruit trees plantation and rearing o f 

domestic animals in the homestead arc considered as the indicator o f future food security 

o f  the households. Only a small proportion o f the marginal farm households were found 

to cultivate various kinds o f  leafy and non-leafy vegetables in the fellow land o f their 

homestead as well £is in the kitchen gardens (Table 3.2.4). Leafy vegetables like - data 

sak, kachu sak, lal sak and pui sak were cultivated by 27.0. 15.2, 11.2 and 11.2 per cent 

households respectively, while about 52 per cent o f the households were found to 

cultivate sweet pumpkin and broad beans (seam) in their homestead. Among other non- 

leafy vegetables gourd, water pumpkin, brinjal, chichingha, sajna and korolla were
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cultivated by 34.3, 38.2, 13.5, 20.8. 11.2 and 7.9 per cent o f  the marginal farm 

households respectively.

In respect o f  fruit trees plantation in the homestead, more than 90 per cent o f  the marginal 

farmers did not have planted fruit trees like- lichi, amloki. jalpai, anira. jambura. 

kamranga, black berry, lemon, banana etc in their homestead. On the other hand, about 

35, 32, 21, 18 and 12 per cent households were found to have planted varied number o f 

mango, jack-fruit, coconut, guava and papaya trees permanently in their homestead 

(Table 3.2.5).

Regarding animal food production by the marginal farmers Table 3.2.6 shows that about 

54 and 80 per cent o f  the households did not have domestic animals like cow and goat 

respectively, as against about 85 per cent households had poultry like ■ hen / cock / duck 

etc in different numbers ranging from 2 to 11 & above. In 27 households there were 

milky cows and five households were found to rear peagons ranging from 1 to 10 in 

number.
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Table 3.2.1: Annual food production by the marginal farmers from

cultivated farm land and homestead (Kg)

Food Items
Annual Production kg) Per capita 

Annual Food 
Production

From
Cultivated

land

From
Homestead

Total Annual 
Production

Rice (Paddy) 837.8 - 837.8 167.6

Wheat 5.4 - 5.4 1.1

Pulses 1.7 - 1.7 0.3

Potato 28,3 - 2S.3 5.7

Oil Seeds 48.0 - 48.0 9.6

Leafy vegetables 16.5 16.1 32.6 6.5

N on-leafy vegetables 30.4 83.7 114.1 22.8

Fruits 3.0 35.2 38.2 7.6

Milk - 50.3 50.3 10.1

Egg - 3.3 3.3 0.7

Fish - 23.7 23.7 4.7

Other foods - 10.4 10.4 2.1

All Food Crops 971.1 222.7 1193.8 238.8

%  o f  total production 81.3 18.7 100.0
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Table 3.2.2: Food production by the marginal farmers from cultivated

land and homestead by seasons

F o o d  I te m s
C u lt iv a te d  land H o m estead T o ta l

a n n u a l

p ro d u c tin

1 R* 

M a r .-  

A p r.

2 R* 

J u n .-  

Ju l .

3 R* 

O ct.- 

Nov.

4 R *

Ja ii.-

Feb .

I R

M a n -

A p r.

2 R  

J u n .-  

Ju l .

3 R 

O c t.-  

Nov.

4 R  

J a n .-

Feb.

R ice (P addy) 6.5 616 ,7 51,0 163.6 - - 837,8

W heat 3.5 1,9 0,0 0.0 - - 5,4

Pulses 1,6 0,1 0,0 0.0 - - 1,7

Potato 24.8 2.1 0,0 1.4 - - 28,3

O il Seeds 28.7 0,4 0.0 18.9 - - 48,0

L eafy  vegetab les 4.0 0,5 1.4 10.6 0.3 3,3 6,5 6.0 32,6

N o n -ieafy  vegetab le 1.4 5.0 6.0 18.0 32.1 12,4 24.8 14.4 114,1

Fruits 1,0 0,0 0.1 1.9 4.2 24,5 6,4 0.1 38,2

M ilk - 11.8 14,8 12.6 11.1 50,3

Egg - 1.1 0.9 0,6 0.7 3.3

Fish - 4.1 10,8 5,6 3.2 23,7

O th er foods " ■ " ■ 0.2 0.0 10,2 0.0 10,4

T otal 71,5 626,7 58.5 214 .4 53,8 66,7 66.7 35.4 1193,8

* ( IR  = F irst round , 2R  = Second  round , 3R  =  T h ird  round. 4R  = Fourth round)

Table 3.2.3: Distribution of marginal farm households by annual food 
production from cultivated farm land and homestead

A nnual
Food

P roduction
(kg)

C ultivated  land H om estead To al
No. of 

Households
Percentage No. of 

Households
Percentage No. of 

Households
Pcrccnlagc

< 3 0 0 39 18.1 168 77.7 104 48.9

300 - 499 28 13.0 24 11.1 26 12.0

500-749 37 17.1 12 5.6 24 11,1

750-999 26 12.0 6 2.8 16 7,4

1000 + 86 39.8 6 2.8 46 21,3

Total 216 100.0 216 100.0 216 100.0

(M ean  annual househo ld  food  p roduction= l 193.8 kg; P e r cap ita  annual food p roduction= 238 .8  kg)
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Table 3.2.4; Distribution of marginal farm households by 
homestead vegetable cultivation

N a m e  o f  V e g e t a b l e s N o .  o f  H o u s e h o l d s P e r c e n t a g e

L a i S a k 2 0 11 .2

P u i S a k 2 0 11 .2

D a ta  S ak 48 2 7 .0

IC alm i S ak 2 1.1

M u la  S a k 3 1.7

K a c h u  S ak 2 7 15 .2

S a jn a 2 0 11 .2

S w e e t  P u m p k in 93 5 2 .2

G o u rd 61 3 4 .3

W a te r  P u m k in 68 3 8 .2

B ro a d  B e a n s  (S e a m ) 9 2 5 1 .7

B rin ja l 2 4 13.5

K o ro lla 14 7 .9

T o m a to 5 2 .8

C h ic h in g a 3 7 2 0 .8

O th e r s 33 18.5
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Table 3.2.5: Distribution o f marginal farm households by number of
different types of fruit trees planted In the homestead

N a m e  o f  F r u i t -  

g i v i n g  T r e e s

N o .  o f  F r u i t  T r e e s  p l a n t e d  i n  t h e  h o m e s t e a c

N o n e U p t o  2 3 - - 5 6  &  a ) o v e T o t a l

N o. o f  
H /H s

% No.
o f

H /H s

% No.
o f

H /H s

% N o. o f  
H /H s

'’Z. N o. o f  
H /H s

%

M a n g o 141 6 5 .2 52 24 ,1 17 7 .9 6 2 ,8 2 1 6 100 .0

J a c k - F ru i t 148 6 8 .5 51 2 3 .6 14 6 ,5 3 1.4 2 1 6 1 00 ,0

B la c k  B e rry 201 9 3 .0 14 6 .5 1 0,5 0 0 .0 2 1 6 100 ,0

L ic h i 2 1 5 9 9 .5 1 0.5 0 0 .0 0 0 .0 2 1 6 100 ,0

K a in ra n g a 2 0 4 9 4 .4 12 5 .6 0 0 .0 0 0 ,0 2 1 6 100 .0

C o c o n u t 170 7 8 ,7 39 18,1 5 2 ,3 2 0 .9 2 1 6 100,0

B a n a n a 196 9 0 ,7 8 3 ,7 4 1.9 8 3 .7 2 1 6 100 .0

A m la k i 2 1 4 99,1 2 0 ,9 0 0 .0 0 0 .0 2 1 6 1 00 ,0

G u a v a 177 8 1 .9 3 6 16.7 1 0 .5 2 0 .9 2 1 6 100 ,0

J a lp a i 2 1 0 9 7 ,2 5 2 ,3 1 0,5 0 0 .0 2 1 6 100 ,0

L e m o n 2 0 0 9 2 ,5 12 5 ,6 4 1.9 0 0 ,0 2 1 6 100 ,0

J a m b u ra 2 0 5 9 4 .9 11 5.1 0 0 .0 0 0 .0 2 1 6 1 0 0 .0

P a p a y a 190 8 7 .9 21 9 .7 4 1.9 1 0 .5 2 1 6 100 ,0

A m ra ( W o o d a p p le ) 2 0 8 9 6 .2 6 2 .8 1 0 .5 1 0 .5 2 1 6 100 .0

O th e rs 196 9 0 .7 19 8 .8 1 0 .5 0 0 ,0 2 1 6 100 .0
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Table 3.2.6: Distribution of marginal farm households by number of
domestic animals/poultry

T y p e  o f N o . o f  A n im a l s  /P o n i t r y

D o m e s t ic
A n im a l s

N o n e U p  to  2 3 - - 5 6 - 10 11 &
a b o v e

T o ta l

/ P o u l t r y N o .
o f

H /H s

% N o .
o f

f i / H s

% N o .
o f

H /H
s

% N o .
o f

H/H
s

% N o .
o f

H/H
s

% N o .
o f

H/H
s

%

T otal C ow 116 53.7 84 38.9 15 6.9 1 0,5 - - 216 100.0

T o ta l G oat 173 80.1 32 14.8 10 4,6 i 0.5 - - 216 100,0

T o ta l P ou ltry  • 33 15,3 48 22.2 46 21,3 56 25,9 33 15,3 216 100,0

M ilky  C ow 189 87.5 26 12.0 1 0.5 - • 216 100,0

M ilky  G oat 214 99.1 2 0.9 - - - - 216 100.0

Peagon 211 97 .7 1 0.5 2 0.9 2 0.9 - 216 100.0

( •  H en + C ock  + Duck)

3.2b. Food A vailablity  in the M arginal F arm  H ouseholds:

Figure 3.2.1 shows the distribution o f  households by sources o f  food supply. It appears 

that 97.7 per cent households usually obtained their food supply from both household 

production in the cultivated farm land and homestead as well as by purchasing from 

market. Only 3 and 2 households respectively reported that household food produclion 

and purchasing from market was the only source o f  their food supply round the year.

Table-3.2.7 presents the utilization o f  produced food from cultivated farm land. It was 

found that 402.8 kg (41.5%) out o f  971.1 kg total food produced from cultivated farm 

land was consumed by the household members, while 52 .1 per cent (506.2 kg) were sold. 

Only 2.4 per cent was utilized as seeds or for plantation. About 46 and 47 per cent o f  total 

rice production was utilized for household consumption and for sale respectively. Some

48.1, 64.7 and 62.9 per cent o f produced wheat, pulses and potato were also found to be
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sold respectively. About 95 per cent o f oil seeds, while 90 per cent o f  vegetables were 

utilized for sale, whereas only 1.3 and 4 ,1 kg respectively were consumed.

Utilazation o f  foods produced in the homestead showed that more than 55 per ccnt {123.4 

kg) were utilized for household consumption, as against 43.1per cent (96.0 kg) were 

utilized for sale (Table-3.2.8). About 88 per cent (14.1 kg) o f  leafy vegetables, while 67.6 

per cent (56.6 kg) o f  non-leafy vegetables produced in the homestead were consumed by 

the household members and only a small portion o f  leafy vegetables were sold. About 

half o f  the produced fruits were consumed and the rest half was sold. About 40, 55 and 

51 per cent o f  produced milk, egg and fish respectively were consumed.

Figure 3.2.2 presents the utilization o f  all foods produced from both cultivated farm land 

and homestead. It was found that out o f  1193.8 kg o f total food production 44.2 per cent 

was consumed by the family members, while 50.4 per cent food was used for sale in 

order to meet-up other household expenditures as well as to bear the expenses of 

successive cultivation o f  different crops. Some 1.9 and 0.6 per ccnt foods were utilized as 

seeds or for plantation and used for jakat/gift/donatation respectively, while 2.9 per cent 

was used for other purposes such as animal feeds.

Table 3.2.9 shows the per capita food availability for consumption from household 

production. It was found that per capita per annum availability o f  all food items was

105.4 kg o f which 77.8 kg was cereals, followed by 14.9 kg o f  all types o f vegetables. 

Similarly, per capita per day availability o f  foods was 0.290 kg including 0.213, 0.041,

0.011. 0.007 and 0.011 kg o f  cereals, vegetables, fruits, fish and milk respectively. 

However. 80.7 kg and 0.221 kg o f  foods produced from cultivated farm land were 

available per capita per annum and per day respectively, o f which 77.8 kg and only 0.213 

kg respectively were cereals. The corresponding figures from homestead were 24.7 kg 

and 0.069 kg per annum and per day respectively, the major portion o f which was 

vegetables.

Regarding expectation o f household food security from own production if  not at all sold 

and if  partly sold, about 36 per cent respondents stated that they could have food security 

round the year if  the produced foods not at all sold for other purposes, but if  partly used
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for sale, the expected level o f food security was found to be more or less opposite (Figure 

3.2.3). The proportion o f  respondents came down to only 4.2 per cent who expressed to 

have food security round the year if  produced food was partly sold. About one fifth 

(18.5%)and one quarter (25.5%) o f  the respondents also mentioned that produced foods 

would be available to attain household food security for 2 - 3 and 6 - 8  months o f the year 

if  partly sold, the corresponding figures were 8.8 and 31.0 per cent if  not sold at all.

Regarding months o f  food shortages or scarcity usually faced by the marginal farm 

households, it was found that about 85 per cent households mentioned Fulgun - Choitra

i.e. m id February to mid April was the usual food shortages period (Table 3.2.10). This 

period is now  widely considered as critical lean period before boro paddy (IRRI) harvest 

which, a decade ago, was generally considered in Ashin - Kartik i.e.mid September to 

mid November as main lean period in Bangladesh. Some 30.1, 17.1 and 45.4 per cent 

respondents respectively also mentioned Boishakh - Joistha (mid April to mid June), 

Bhadra - Ashin (mid August to mid October) and Kartik -Agrahayan (mid October to mid 

December) respectively as the food shortages period facing by tliire households. Only 6 

respondents also reported that they have faced food shortages even during post harvest 

period o f aman paddy in Poush - Magh months (mid December to mid February).

Regarding food purchase by the marginal farmers during the study period one year, 20.8 

per cent mentioned that they did not have purchased rice during the mentioned period 

(Table 3.2.11). On the other hand, about 44 per cent farmers stated that they had 

purchased for 3-5 months, while 34.3 per cent purchased for 1-2 months. Only one 

marginal farmer stated that he had to purchase rice for six and more months.

In respect o f amount o f  rice purchased by the marginal farm households during the study 

period, 63 respondents (29.2%) stated that no rice was purchased by their households, 

while 6.0 per cent households had purchased less than 50 kg o f  rice as against 300 and 

more kg was purchased by only 8 (3.7%) households (Table-3.2.12). Highest number of 

marginal farm households (19.4%) was found to have purchased 50 to 99 kg o f rice and 

100-149 kg and 200-299 kg o f rice respectively were also found to have purchased by 

equal number o f households (14.8%).

131

Dhaka University Institutional Repository



Figure 3.2.1; Distribution households by sources of household food supply

1.4% , 0.9%

97.7%

[ H/H food production o  Food purchased ■  Production+Purchase

Table 3.2.7: Household Utilization o f food produced from cultivated farm  
land by food items

Food Items Uti iatlon o f Food (kg)
H /H  food 

consum ption
P lan ted  or 

used as 
Seeds

G iven  as 
Jakat, 
g ift, 

dona tion

F oods
so ld

O ther
uses

T otal

R ice  (P addy) 386 .7 2 0 .7 4.8 3 95 .4 30 .2 837 .8

(46 .2 ) (2 .5 ) (0 .6 ) (4 7 .2 ) (3 .5 ) (100 .0 )

W heat 1.5 0 .0 0 .0 2 .6 1.2 5.4

(27 .8 ) (0 ) (0 ) (4 8 .1 ) (24 .1 ) (100 .0 )

Pulses 0 .4 0.1 0.0 1.1 0,1 1.7

(23 .5 ) (5 .9 ) (0 ) (64 .7 ) (5 .9 ) (100 .0 )

P o ta to 7 .6 1.9 0 .0 17.8 1.0 28.3

(26 .9 ) (6 .7 ) (0 ) (62 .9 ) (3 .5 ) (100 .0 )

O il seeds 1.3 0.3 0 .0 45 .5 0 .9 48 .0

(2 .7 ) (0 .6 ) (0 ) (94 .8 ) (1 .9 ) (100 .0 )

L ea fy  &  other vegetables 4.1 0.0 0 .0 4 2 .0 0.8 46 .9

(8 .7 ) (0) (0) (89 .6) (1-7) (100 .0 )

F ru its 1.2 0.0 0 .0 1.8 0.0 3 .0

(40 .0 ) (0) (0) (60 .0 ) (0 ) (100 .0 )

Total 402..8

(41.5)

23.0

(2.4)

4.8

(0.5)

506.2

(52.1)

34.3

(3.5)

971.1

(100.0)

(Figures in the Parentheses indicate percentage)
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Table 3.2.8; Household utilization of food produced in the homestead by
food items

F o o d  Item s U tiliz a tio n  o f  F oods (k s )
H /H  food 

C onsum ption
P lan ted  or 

used as 
Seeds

G iven  as 
Jalcal /g in  
/donation

Foods
Sold

O th er
uses

Total

Leafy  vegetab les 14.1 0,0 0,0 2,0 0,0 16.1

(87 .6) (0) (0) (12-4) (0 ) (100,0)

O th e r vegetab les 56,6 0.1 1.0 25,8 0,2 83,7

(67 .6 ) (0 .1 ) (1 .2 ) (30 ,8) (0 .3 ) (100 .0 )

Fruit 17.4 0 .0 0.1 17.7 0.0 35.2

(49 .4) (0 ) (0 .3) (50 .3 ) (0 ) (100 ,0 )

M ilk 20,3 0.0 0.0 30,0 0.0 50.3

(40 ,4) (0 ) (0) (59 ,6) (0) (100,0)

E gg 1.8 0.1 0,1 1.3 0.0 3.3

(54.6) (3 .0 ) (3 .0 ) (39 ,4 ) (0 ) (100 .0 )

Fish 12.0 0.0 1.2 10,0 0.5 23 .7

(50.6) (0) (5 ,1) (42 .2 ) (2 ,1 ) (100,0)

O th e r foods 1,2 0,0 0,0 9,2 0,0 i0 ,4

(11 .5) (0) (0) (88,5) (0) (100,0)

T otal 123.4 0.2 2.4 96 .0 0 .7 222.7

(55 .4 ) (0 .1 ) (1-1) (43.1) (0 .3 ) (100 .0 )

(F igures in th e  paren tlieses indicate percen tage)
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Figure 3.2.2: Utilization o f all food produced in the households

50.4% /

0.6%  2 .9%  

1.9% -.L I

, 44,2%

Q F o o d  C o n s u m e d  ■  F o o d  s o ld  □  P la n te d /s e e d  □  G ill/d o n a tio n  ■  O th e r  u s e

Table 3.2.9: Per capita availability o f different food items from production in 
the marginal farm households

Food Items Per Capita Food Availability (kg)
Farm Land Homestead Total

Per Annum Per Day Per Annum Per Day Per Annum Per Day

Cereals 77.8 0.213 - - 77.8 0.213

Potato 1.5 0.004 - - 1.5 0.004

Pulses 0.1 0.000 - - 0.1 0.000

Oil Seeds 0.3 0.001 - • 0.3 0.001

Vegetables 0.8 0.002 14.1 0.039 14.9 0.041

Fruits 0.2 0.001 3.5 0.010 3.7 0.011

Fish - - 2.4 0.007 2.4 0.007

Milk - - 4.1 0.011 4.1 0.011

Egg - - 0.4 0.00! 0.4 0.001

Other Foods - - 0.2 0.001 0.2 0.001

All Foods 80.7 0.221 24.7 0.069 105.4 0.290
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Figure 3.2.3: Distribution of households by expected level of household food security 
from own food production if not sold or partly sold (staple only)

4 0 -
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3 0 -
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Ol<9
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S
^  15-
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5
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9-11 m throughout 
y e a r

Table 3.2.10: Distribution o f marginal farm households by months o f food 
scarcity I shortages (Multiple responses)

M onth o f  food scarcity /  shortages No. o f Households Percentages

Falgun -  Choitra (Mid February to mid April) 183 84.7

Boishakh -  Joistiia (Mid April to mid June) 65 30.1

Ashar -  Srabon (Mid June to mid August) 19 8.9

Bhadra -  Ashin (Mid August to mid October) 37 17.1

Kartik -  Agrahayan (Mid October to mid December) 98 45.4

Poush -  Magh (Mid December to mid February ) 6 2.8
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Table 3.2.11: Distribution of marginal farm households purchased 
rice during the study period by months

Rice pu rchased  fo r num ber of 

m onths

No. o f Households Percentage

No Purchase 45 20.8

Purchased for 1 - 2 months 74 34,3

Purchased for 3 - 5 months 96 44.4

Purchased for 6 months and above 1 0.5

Total 216 100.0

Table 3.2.12: Distribution of marginal farm households by amount of 
rice purchased during study period of one year

A m ount o f rice purchased  du ring  

one y e a r  study period  (kg)

No. o f Households Percentage

0 kg 63 29.2

1 -49 kg 13 6.0

5 0 -9 9  kg 42 19.4

100-149 kg 32 14.8

150-199 kg 26 12.0

2 0 0 -2 9 9  kg 32 14.8

300 kg and above 8 3.7

Total 216 100.0
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3.2c. P a tte rn  o f Food In tak e  in the  M arginal F arm  Households:

Per capita per day food intake by marginal farm household was 678.3 gm (Table 3.3.13). 

About 91% o f  the consumed food was provided by plant sources including 66.4% 

cereals, 18.6% vegetables & fruits and 7.4 % roots & tubers, while animal foods provided 

only 4.6 % o f  the total intake. Mean food intake was highest (722.0 gm/day) in RaigonJ 

and was lowest (641.2 gm/day) in Uzirpur. By food groups, mean cereal intake was 450.5 

gm, o f  which rice and wheat intakes were 403.6 gm and 44.7 gm per day respectively. 

Rice intake was highest (438.7 gm) in Raigonj and the lowest (353.2 gm) in Uzirpur but 

w ith highest wheat intake (63.7 gm). Intakes o f  pulses, vegetables and fruits were 6.3, 

118.9 and 7.3 gm respectively, while that o f animal food was 31.8 gm, o f  which 23.4 gm 

was fish. Fats & oils intake was only 2.4 gm which was almost similar in all the 

locations. Roots & tubers (64.1gm), fish (27.6 gm), vegetables (136,1 gm) and fruit (12.7 

gm) were found to be more consumed, whereas pulses (1.8 gm), milk & milk products 

(1.6 gm) and sugar (0.5 gm) were least consumed in Nokia as compared to other 

locations, while meats, vegetables and fruits were least consumed in Uzirpur.

Food consumption in different rounds showed that mean per capita food consumption 

was the lowest 588.3 gm during October-November in third round before aman paddy 

harvest, while that was the highest 774,3 gm during fourth round in January-February 

after aman harvest (Table 3.2.14). The difference in mean intake was found statistically 

significant (p < .001). Pulse intake continuously decreased from 9.2 gm in the first round 

to 2.8 gm over the study period. Fish intake increased from 10.0 gm in the first round to

24.4 gm in the fourth round with highest increase in the third round (37.6 gm) as h was 

the pick period o f natural fish catching in rural Bangladesh. Vegetables intake 

significantly decreased from 143.4 gm in first round through second round to 50.9 gm in 

the third round and then again significantly increased to 190.0 gm in the fourth round. 

Fruit intake was the highest 24.2 gm during second round in June-July, which was the 

pick period o f  native fruit harvesting, while that was the lowest 0.6 gm during third round 

in October-November. Leafy vegetables intake was the highest in first round and non- 

leafy vegetables intake was the highest during fourth round in January-February, while
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intakes o f  both vegetable groups were the lowest during third round in October and 

November. The differences in intakes o f cereals, wheat, pulses, fish, fats &oils, both 

leafy & non-leafy vegetables and sugar between third and fourth round were statistically 

significant (p<.001).

Food intake by marginal farm households and rural people in difierent survey periods is 

shown in Table 3.2.15. It shows that intakes o f  all food groups except vegetables were 

found to be lower in marginal farm households compared to rural population as found in 

1995-96 survey. However, 52.5 gm o f food per day was less consumed by the marginal 

farm households than the intake o f  rural people and the highest dilTerence o f  low intake 

was found in case o f  roots & tubers (-18.8 gm) followed by intakes o f  fish {-8.6 gm) and 

milk & milk products (-8.6gm).

The marginal farmers between 20 and 59 years, who are the main food growers, were 

found to consume lesser amount o f food o f all groups compared to rural adult population 

(Table 3.2.16), About 202 gm o f ail foods was less consumed by the marginal farmers 

including highest 77.4 gm o f  cereals, followed by roots & tubers (33.9gm), vegetables 

(27.6gm), fish (I6.6gm ), milk & milk products (12.6gm) and pulses (S .lgm ). It reveals 

that the consumption o f major food items by the hard working marginal farmers might 

have caused lower intake o f macro nutrients indicating their food insecurity.

Table 3.2.17 indicates the male and female disparity in food intake by food groups. It 

shows that intake o f  all the food groups except milk &  milk products and other non­

specific foods by females was less than those taken by males. Highest difference was 

observed in cereals intake (-62.4gm) followed by vegetables (-13.4gm). The differences 

in intakes o f all the food groups except meat, fruits and other non-specific foods between 

male and female members were significant (p < .001).

Per capita food intake by age group shows that total food intake increased 

monotonicalley with age upto 49 years with an exception in 16-19 years age group (Table 

3.2.18). Food intake decreased to the level o f 520.8 gm for people aged 70 years &
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above. Intakes o f  cereals, ro d s  &. tubers, vegetables, meat and fish followed more or less 

similar trend. Cereals intake was the highest (483.Igm) among adults o f  40-49 years age 

group, while roots & tubers intake was the highest (52.8 gm) in 20-39 years age group. 

Highest am ount o f pulse was found to be consumed by the old people (10.0 and 10.8 gm 

by 60-69 years and by 70 years & above age group respectively). The household 

members aged 70 years & above consumed the highest amount o f  meat (4.5 gm), while 

those between 60 and 69 years consumed highest amount o f fish (26.6 gm). Highest 

amount o f vegetables (131.6gm) and fruits (1 l.lg m ) were consumed by adults o f 50-59 

years and adolescents o f  13-15 years age group respectively. Highest amount o f milk & 

milk products were consumed by 1-3 years children and old people o f  70 years & above. 

Pregnant women were found to consumc more sugar, pulses, fruits, meat, fish, milk & 

milk products and fats & oils compared to lactating women who were found to consume 

more cereals, roots & tubers, vegetables and eggs than pregnants.

Per capita per day food intake by age and sex groups shows that the male members o f  all 

age groups consumed more cereals, sugars and roots & tubers compared to females 

except 1-3 years & 16-19 years girls, elderly & old women. With the exception of 

adolescents and elderly, all the male members o f  all age groups were found to consume 

more pulses than females. In case o f  vegetables and fruits, except 7-9 years girls for 

vegetables and 1-3, 4-6, 13-15 & 16-19 years girls & 20-39 years adult females for fruits, 

all the female were found to consume lesser amount o f  vegetables and fruits than the 

males. Highest amount o f fruits (15.7gm) was found to consume by 13-15 years girls and 

adult males o f 40-49 years (15.2gm). The male members were found to consume meal 

and fish in more amounts, except 7-9 years and 16-19 years boys, 50-59 years males for 

meal and 4-6 years boys and old man for fish. Milk & milk products were also consumed 

in lesser amount by the females than males except 1-3, 7-9, 16-19. 50-59 and 60-69 years 

age groups, with highest (15.9gm) intake by old man (Appendix Table A-1).
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Table 3.3.13: Per capita food intake (gm/day) o f the marginal farm
households by food groups and location

F O O D  G R O U P S
L O C A T IO N S

M e a n  
A l l  L o c a t io n  

(N = 2 5 8 6 )

D h o n a k u s h a
N o k ia

(N = 6 4 4 )

S e iu n ia
L a k s h a m
(N = 6 2 3 )

W e s t  S a t i a  
U z i r p u r  
(N = 6 7 3 )

B a s h u r i a
R a ig o n i
fN = 6 4 6 )

C ereals 450.5 438.5 455.5 419,1 491,5

Rice 403.6 400.1 425.1 353.2 438.7

Wheat 44.7 34.6 28.1 63.7 51.1

R o o t &  T ubers 51,2 64.1 44 .6 41 ,2 55.1

Pulses 6.3 1.8 8.3 5,9 9.3

M eat 3.4 4,3 4.3 1.9 3.4

F ish 23.4 27.6 25.5 23.3 17,2

M ilk  &  M ilk  Prod. 4.4 1.6 4.6 5,0 6.2

E gg 0.6 0.4 0.7 0,4 0.7

Fats &  O ils 2.4 2.6 2.2 2.4 2.5

V egetab les 118.9 136.1 117.9 103,8 118.3

Leafy vegetables 53.8 42.6 70.9 53.3 49.0

Non-Ieajyr vegetables 65.1 93.5 47.1 50.6 693

Fruits 7.3 12.7 4.0 3.2 9.5

Sugars 1.2 0.5 0.9 1.9 1.3

O th er foods 8.6 15.8 5.5 6.0 7.2

A ll F oods 678.3 705 .9 674 .0 6 !4 ,2 722.0
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Table 3.2.14: Per capita food intake (gm/day) o f the marginal farm
households by food groups and by rounds

FOO D
G ROU PS

ROU ND O F  SURVEY •Value
of
Z

Test

Level
of

Signific
anee

All
Rounds

(Average)
CN=2586)

First
Round

Mar-Apr
(N=648)

Second
Round
Jun-Jul

(N=648)

Third
Round

Oct-Nov
fN=646)

Fourth
Round

Jan-Feb
fN=644)

Cereals 450.8 438.8 446.0 432.8 485,6 -5.21 **

Rice 403.^ 357.9 428.7 4043) 423.6 - 1.74 *

Wheal 44.7 78.9 12.9) 26.8 60.4 -6.89 **

Roots & Tubers 51.2 59.8 45.0 44.4 55.5 ■ 1.36 *

Pulses 6.3 9.2 7.3 6.0 2.8 3.72 **

Meat 3.4 2.4 5.0 3.0 3.4 -0.45

Fish 23.4 10.0 21.4 37.6 24,4 5.89 ««

Milk &Milk prod. 4.4 3.7 8.7 2.4 2,6 -0.19

Egg 0.6 0.9 0.8 0.2 0.4 -0.74 *

Fat & Oils 2.4 2.5 2.5 2.2 2.5 -2,73

Vegetables 118.9 143.4 91,5 50.9 190.0 -24.20 **

Leafy vegetables 53.8 87.6 50. J 18.4 590 -19.24 **

Non-leajy vegel. 65.1 55.8 41.4 32.5 J31.0 -17.34 **

Fruits 7.3 3.6 24.2 0.6 0.9 •0.8

Sugar 1.2 0.8 0.7 1.0 2.1 -2.68 **

Other foods 8.6 3.2 19.8 7.1 4.3 -2,77 **

Ali Foods 678.3 678.2 672.9 588.3 774.3

•  * =  S ig n ifican t (p< .001 ); •  ■= N o t S ign ifican t

a  = Z 'te s t w as d o n e  betw een  resu lts o f  th ird  and  fourth round
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Table 3.2.15; Per capita food intake (gm/day) by food groups by rural 

population in 1995-96 and by marginal farm households

Food Groups Rural people 
in

1995-96

Marginal farm  
households in 

1998-99

Differences
of

intakes
Cereal 452.0 450.8 -1.2

Roots & Tubers 70.0 51.2 -18.8

Pulses 10.0 6.3 -3.7

Meat 6.0 3.4 -2,6

Fish 32.0 23.4 -8.6

M ilk & m ilk prod. 13.0 4.4 -8.6

Egg 3.0 0.6 -2.4

Fats & oil 6.0 2.4 -3.6

Sugars 6.0 1.2 4.8

Vegetables 113.0 118.9 +5.9

Fruits 13.0 7.3 -5.7

Other Foods 6.8 8.6 +1.8

All foods 730.8 678.3 -52.5
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Table 3.2.16; Food intake pattern (gm/ capita/day) by the marginal farmers (aged 

20-59 years) compared to the rural adult population of Bangladesh

Food groups M arginal farm ers 
in

1998-99

R u ra l ad u lt population 
in 

1995-96

Differences
in

intakes

Cereals 471.8 549,2 -77.4

Roots &tubers 49.5 83.4 -33.9

Sugar 1.2 8.8 -7.6

Pulses 6.9 15.0 -8.1

Meats 2.8 8.9 -6.1

Fish 24.6 41.2 -16.6

M ilk & milk Products 4.1 16.7 -12.6

Egg 0.6 3.0 -2.4

Fats & oils 2.7 8.4 -5.7

Vegetables 126.1 153.7 -27.6

Fruits 7.5 13.0 -5.5

Other foods 10.8 6.8 +4.0

All foods 708.6 908.7 -201.7
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Table 3.2.17: Per capita food intake (gm/day) o f the marginal farm
households by food groups and by sex

Food G roups Both M ale Fem ale D ifferen
ce

Value 
of z- 
test

Level of 
significance

Cereals 450.8 480.6 418.2 -62.4 8.35 **

Roots & Tubers 51.2 53.8 48.2 -5.6 2.86 **

Sugar 1.2 1.4 0.9 -0.5 2.45 **

Pulses 6.3 7.0 5.5 -1.5 2.63 **

Meats 3.4 3.8 3.1 -0.7 1.83 *

Fish 23.4 24.9 21.6 -3.3 3.51 **

M ilk & M. products 4.4 4.2 4.5 +0.3 -0.386 **

Egg 0.6 0.7 0.4 -0.3 2.03 **

Fats & Oils 2.4 2.5 2.2 -0.3 3.26 **

Vegetables 118.9 125.2 111.8 -13.4 3.80 **

Fruits 7.3 8.0 6.5 -1.5 1.05 *

Other foods 8.6 7.1 9.8 +2.7 -0.85 *

All Foods 678.3 719.3 632.7 -86.6 4.11 **

•  •  =  S ign ifican t;

•  =  N o t S ign ifican t

1 4 4
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In the marginal farm households per capita per day calorie intake was 1768.3 kcal. 

Protein, fat, carbohydrate intakes were 42.2, 7.7 and 380.1gm per capita respectively 

(T ab le-3.2,19). Minerals like calcium, iron and zinc intakes were 251.4 mg, 13.1 mg and

6.8 mg per capita respectively. Vitamin A intake from animal sources was only 35.3 l.U. 

but carotene intake was 3184.5 |ag per capita. Thiamine, riboflavin and niacin intakes 

were 1.27, 0.49 and 19.0 mg respectively. Location-wise, calorie, protein, carbohydrate, 

fat, calcium, thiamine and niacin intakes were the lowest, while iron and vitamin A 

intakes were the highest in Uzirpur compared to other locations. On the other hand, 

highest intakes o f  calorie, protein, carbohydrate, thiamine, riboflavin, niacin and zinc 

were found in Raigonj and that o f calcium and carotene in Laksham.

N u trien t in take during  d ifferen t periods o f  the  study is show n in T able-3 ,2 .20: It 

was found that calorie, protein, fat as well as calcium, thiamine, niacin and zinc intakes 

were increased over the study period. On the other hand, iron, vitamin A, carotene, 

riboflavin and vitamin C intakes were decreased in the fourth round from those consumed 

in the first round. By rounds, lowest intake o f fat, carbohydrate, iron, carotene, thiamine, 

riboflavin, niacin, vitamin C and also zinc were found during third round in October- 

November. At the beginning o f  the study mean calorie intake was I7 I0 .2  kcal which 

incresed by about 50 kcal to 1759.8 kcal in the second round. But the intake was 

decreased by about 41 kcal in the third round (Oct.-Nov.) which was the typical lean 

period in Bangladesh before aman paddy harvest. Calorie intake again increased by 165.4 

kcal to 1884.5 kcal in the fourth round (Jan-Feb) which might be due to the increased 

intake o f  foods, particularly, cereal foods after aman harvest. The differences in intakes 

o f  calorie, protein, fat, carbohydrate, iron, carotene, thiamine, riboflavin, niacin and zinc 

between lean round) and abundant period (4'’’ round) were statistically significant 

(p<.001).

Nutrient intake pattern by marginal farmers and rural adult population o f Bangladesh 

shows that with an exception o f  iron, intake o f  all the nutrients was much lower among

3.2d. P a tte rn  o f N utrien ts In tak e  by the  M arginal F arm  H ouseholds:
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the marginal farmers compared to rural population (Table 3.2.21). Nutrients intake of 

both groups, however, fairly corresponds to their respective food intake pattern. About 

464 kcal, 13.0 gm protein and 147.5 mg calcium were less consumed by the marginal 

farmers than the rural population. From the Table it reveals that although the marginal 

farmers belong to one section o f rural adult population, their lower nutrients intake is 

indicative o f  chronic food insecurity resulting chronic energy deficiency and thereby poor 

nutritional status.

Per capita nutrient intake by sex shows tliat all the nutrients were consumed by the 

females in lesser amount compared to their male counterparts (Table-3.2.22). Intakes o f 

calorie, protein, fat, carbohydrate, thiamine, riboflavin, niacin, and zinc were highly 

significantly different (p<.001) between males and females.

Nutrient intake by different age groups shows that intake o f  calorie, protein, 

carbohydrate, calcium, iron, thiamine, riboflavin, niacin, vitamin C and zinc increased 

with age up to 40-49 years, while that o f fat, vitamin A, carotene increased up to 20-39 

years with the exception in 16-19 years age group (Table 3.2.23). The intake o f  nutrients 

decreased from 50-59 years age group through old ages with the exception o f 60-69 years 

age group, where intake o f  protein, calcium and iron was higher compared to its 

immediate upper and lower age groups. O f course highest intakes o f vitamin A (58.8

I.U.) and carotene (3339.9 |ag) were consumed by the elderly people o f 50-59 years age 

group. Nutrients intake by age group, however, followed the similar pattern as was 

observed in food intake by age group.

Regarding nutrients obtained by marginal farmers from different food groups, Table 

3.2.24 shows that about 88, 75, 92, 73, 84, 69, 91 and 77 per cent o f  calorie, protein, 

carbohydrate, iron, thiamine, riboflavin, niacin and zinc respectively were obtained from 

cereal foods. Only about one third and about one fourth o f fat and calcium respectively 

were obtained from cereals. Although cereals provided about three fourth o f  total protein, 

animal foods supplied about 13 per cent o f  which 10.7 per cent came from fish. N ext to 

fish, vegetables and pulses were found to supply 3.6 and 4.6 per cent o f  total protein
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intake respectively. Out o f  7.7 gm fat intake, cereals and fats & oils provided more than 

62% o f  which 29.6% was from cooking oils, while vegetables, fish and pulses provided

11.3, 9.5 and 4.5 per cent o f  total fat intake. Fish was found as the main source of 

calcium (38.4%) followed by vegetables (23.9%) and milk & milk products supplied only

2.0 per cent o f total calcium intake. Just after cereals, vegetables supplied the second 

major portion o f  iron (14.1%), followed by pulses (2.8%) and fish (2.7%). A bout 97 per 

cent o f vitam in A supply came from animal foods o f which about 47 and 24 per cent 

came from m ilk & milk products and meats respectively. On the other hand, about 99 per 

cent o f  carotene was supplied by vegetables (89.4%) and fruits (9.2%). Vegetables were 

found to be the main source vitamin C (51.7%) followed by roots & tubers (27.0%). 

Fruits provided only 7.9 per cent o f  vitamin C intake.

N utrient intake by age and sex groups shows that calorie, protein, carbohydrate, thiamine, 

ribaflavin, niacin and zinc intakes were higher among males o f all age groups except 1-3 

years female children. Vitamin C intake was also higher in males o f  all age groups with 

an exception in old women o f  70 years & above. With the exception o f 1-3, 4-6 and 16- 

19 years age groups, fat intake was higher among males. Calcium and iron intakes were 

found comparatively higher among males than females. Vitamin A intake was found to 

be higher in females o f  1-3, 7-9, 13-15, 16-19, 50-59 and also 60-69 years age groups 

than males (Appendix Table A-2).
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Table 3.2.19: Per capita per day nutrient Intake o f the marginal farm
households by locations

N U T R IE N T S

L O C A T IO N S A ll

Locations

( N = 2 5 8 6 )

D h o n a k u sh a ,

N ok ia

(N = 644)

S o u th  S e lu n ia , 

L a k sh a m  

(N = 623)

W e s t S a tia , 

U z irp u r  

(N =673)

B a sh u r ia ,

R a ig o n j

(N = 646)

C a lo r ie  (k c a l) 1768.4 1771.7 1629.9 1908.8 1768.3

P ro te in  (g m ) 42.1 42.5 39.2 45 .0 42.2

F a t  (g m ) 8.4 7.2 7.0 8.2 7.7

C a r b o h y d r a te  (g m ) 377.1 382.3 350 .4 411 .8 380.1

C a lc iu m  (m g ) 251.7 276.4 229 .2 250.1 251.4

I ro n  (m g ) 12.3 11.3 14.5 14.1 13.1

V ita m in  ‘A ’ ( I .U .) 19.3 37.5 50 .7 33.1 35.3

C a r o te n e  (jxg) 2648 .0 3715.2 3214.3 3176 .4 •  3184.5

T h ia m in e  (m g ) 1.25 1.24 1.20 1.41 1.27

R ib o f la v in  (m g ) 0 .47 0 .46 0.49 0.55 0.49

N ia c in  (m g ) 19.0 19.1 17.4 20.6 19.0

V ita m in  ‘C ’ (m g ) 30.7 20.5 21.5 25.6 24.6

Z in c  (m g ) 6.8 6.5 6.6 7.3 6.8

•  T o ta l V it. A  from  both  an im al foods and C aro tene w as 1802.69 I.U .

1 4 9
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Table 3.2.20: Per capita daily nutrient intake of the marginal farm
households by round

N U T R I E N T S

R O U N D  O F  S U R V E Y
■’V a lu e

o f
Z

T e s t

L e v e l
o f

S ig n if ic
a n c e

A ll  R o u n d s  

( A v e r a g e )  

(N = 2 5 8 6 )

1 s t  R o u n d  

M a r - A p r  

(N = 6 4 8 )

2 n d  R o u n d  

J u n - J u i

(N = 6 4 8 )

3 r d  R o u n d  

O c t- N o v  

(N = 6 4 6 )

4 th  R o u n d  

J a n - F e b  

(N = 6 4 4 )

C a lo r ie  (k c a l) 1768 .3 1 7 1 0 ,2 1 7 5 9 .8 1719.1 1 8 8 4 .5 -4 .1 5 **

P ro te in  (g m ) 4 2 .2 4 1 .4 4 1 ,0 4 1 .4 4 4 ,9 -3 .5 * *

F a t  (g m ) 7 ,7 8 ,0 7 .2 6 .8 8 .7 -2 .7 **

C a rb o h y d ra te  (g m ) 3 80 .1 3 6 8 .3 3 8 1 .9 3 6 3 .8 4 0 6 ,5 -4 .91 ♦*

C a lc iu m  (m g ) 2 5 1 .4 2 3 1 .6 2 5 8 .7 2 5 7 ,9 2 5 7 ,4 0 ,0 4 *

Iro n  (m g ) 13,1 16 ,7 10,3 10 .0 15 .2 -9 .2 9 **

V ita m in  ‘A ’ ( l .U .) 3 5 .3 5 8 .7 4 0 ,7 2 1 .3 2 0 .4 0 .1 9 *

C a ro te n e  ( ^ g ) " 3 1 8 4 ,5 5 4 3 9 .1 3 3 7 8 ,1 1208 .3 2 7 0 3 .3 -6 ,9 9 6

T h ia m in e  (m g ) 1 .2 7 1,36 1 .23 1.12 1 .39 -9 .31 **

R ib o f la v in  (m g ) 0 .4 9 0 .5 8 0 ,4 8 0 .3 9 0 .5 3 -8 .8 **

N ia c in  (m g ) 19 .0 18 ,9 18 .7 17.9 2 0 ,6 -6 .2 8

V ita m in  ‘C ’ (m g ) 2 4 .6 3 4 .6 2 1 .0 10,8 3 1 ,9 -1 1 ,4 *

Z in c  (m g ) 6 .8 7 .2 6 .3 6 .2 7 .5 -7 ,7 **

a. T otal Vit- A  from  bo th  an im al foods and  C aro tene  w as 1802.7 l.U .

b . Z -te s t w as  d o n e  betw een  resu lts  o f  th ird  round  and  fourth round 

* *  = S ign ifican t; * =  N o t S ignificant
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Table 3.2.21: Nutrient intake pattern (per capita/day) by the marginal
farmers compared to the rural population (aged 20-59 years)
of Bangladesh

N u t r i e n t s M a r g i n a l  f a r m e r s  
in

1 9 9 8 -9 9

R u r a l  a d u l t  p o p u la t i o n  
in

1 9 9 5 -9 6

D if f e r e n c e s
in

in t a k e s

E n e rg y  (k c a l) 1 8 5 8 .4 2 3 2 2 .0 - 4 6 3 .6

P ro te in  (g m ) 4 4 .3 57 .3 - 13,0

C a lc iu m  (m g ) 2 6 5 .5 4 1 3 .0 - 147 ,5

Iro n  (m g ) 13.9 13 .6 +  0 .3

V ita m in  A  ( I .U .) 1 7 8 5 .0 2 1 8 2 .0 - 3 9 7 .0

T h ia m in e  (m g ) 1.34 1.42 - 0 .0 8

R ib o f la v in  (m g ) 0 .5 2 0 .5 8 - 0 ,0 6

N ia c in  (m g ) 19 .9 2 2 .4 - 2 ,5

V ita m in  C  (m g ) 2 5 .6 3 8 .2 - 12 ,6

1 5 1
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Nutritional Requirements:

Nutrients are required by the body to supply energy for physical and physiological 

activities, physical and mental growth & development, repair and maintanace o f body 

tissues and also to fight against diseases. But all the six groups o f  nutrients are not 

required in equal amounts. Similarly, the requirements o f  nutrients are not the same for 

all individuals. Nutrients requirement depends on the age, sex, body size, physical 

activity level and also physiological status o f  individuals. So, the nutrient requirement 

differs among individual members. Since the major occupation o f  rural Bangladeshi 

population is farming and marginal farmers belong to one section o f this rural population. 

So, the estimated requirement o f different nutrients, specially calorie & protein, for 

different age and sex groups o f rural population (as shown in Appendix Table B -I) can 

also be considered as the nutritional requirement o f marginal farm household members 

which is reasonable and justified. Hence, we have taken these as the requirement o f the 

marginal farm  household members.

Deficiencies in Nutrient Intakes:

Figure 3.3.1 shows the daily per capita intake o f energy (kcal) as per cent o f requirement 

by male and female members o f the marginal farm households by age group. It shows 

that the females o f  18-29 years and males o f 60 years & above could meet the highest 

level o f energy requirement by 92.4 and 97.5 per cent respectively, while the 

corresponding figures for opposite sex o f the same age group were 68.0 and 81.6 per cent 

respectively. Male children o f  1-3 years age group could meet only about one third 

(36.5%) o f  their energy requirement, while the female children o f the same age group 

could meet about 43 per cent. The female members o f 1-3, 16-17, 18-29 and 30-59 years 

age groups were found to be better o ff than the males, while the males o f  4-6, 10-12, 13-

15 and 60 years & above age groups were found to be better o ff than females in respect 

o f  meeting energy requirements. The only exception in the 7-9 years age group, both 

male and female children could meet 79.1 per cent o f their requirement.

3.3: N u tritional R equirem ents and  In tak e  Deficiencies:
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Regarding ftilfillment o f  protein requirement. Figure 3.3.2 shows that with the exception 

o f  male adolescent o f  13-15 years age group, no one could meet the protein requirement. 

The male adolescents were found to consume about 2 per cent more protein than their 

requirement.The male children o f 10-12 years and females o f 18-29 years age group 

could m eet about 98 per cent, while both male and female members o f  30-59 years could 

meet about 90% o f  protein requirement. The male and female children o f  1-3 years were 

found to meet only about 36 and 42 per cent o f their requirement.

Table 3.3.1 shows the daily per capita intake o f  fat as per cent o f  requirement by age and 

sex groups. It is to be mentioned here that fat requirement by age and sex groups o f 

Bangladeshi population has not yet been estimated and hence the fat requirement for 

Indian population was taken as the fat requirement o f  marginal farm household members, 

since Bangladesh and Indian population have many characteristics alike and therefore, 

are comparable. For 1-9 years old children, adolescents o f 10-17 years and for adults o f 

both sexes 25, 22 and 20 gm o f  fat respectively were taken as average requirement. It was 

found that no one o f  the study households could meet about half o f  the fat requirement. 

Fat intake by both males and females in all age groups could meet about 11 to 43 per cent 

o f requirement and that could meet only about 2 to 4 per cent o f the energy requirement. 

The children o f  1-3 years met only 10.8 %  o f  requirement providing only about 2 per cent 

o f  the energy requirement. Males o f  4-6 years and females o f  7-9 years respectively met 

19.6 and 22.0 per cent o f fat requirement. Adult males were found to meet about 43 per 

cent, which was much below in female adults.

Per capita per day nutrient intake as percent o f  requirement by rural population in 1995- 

96 and by marginal farmers in 1998-99 is shown in Figure 3.3.3. It shows that major 

nutrients such as calorie, protein, fat, carbohydrate, calcium and vitamin C intakes of 

marginal farm households were lower, where as iron, vitamin A, thiamine, riboflavin and 

niacin intakes were higher compared to the intakes o f rural population in 1995-96. It 

reveals that the marginal farm households were able to meet 86.7, 94.6, 30.8, 124.2, 49.8 

and 52.3 per cent o f  their calorie, protein, fat, carbohydrate, calcium and vitamin C 

requirement, while the rural population could meet those by 92.8, 104.0, 56.4.129.1, 64.9
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and 67.9 per cent respectively. On the other hand, higher percentages o f  iron, vitamin A, 

thiamine, riboflavin and niacin requirement (59.6%, 105.3%, 124.5%, 42.7% and 138.9% 

respectively) could be met by marginal farm households than the rural population 

(50.0%, 91.8%, 116.7%, 37.9% and 135.8% respectively). Zinc intake o f  the marginal 

farm household w as about half o f  the requirement'”’'*, while zinc intake o f  rural 

population was unavailable because o f  non-estimation o f  zinc in any national nutrition 

surveys (Figure 3.3.3). However, the marginal ferm households were able to meet calorie, 

protein, fat, carbohydrate, calcium and vitamin C requirement by about 6, 9, 26, 5 and 11 

per cent respectively lower than the rural population indicating their susceptibility to food 

insecurity and thereby poor nutritional status.

Figure 3.3.1: Energy Intake as per cent o f requirement in marginal farm  
households by age and sex groups
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Figure 3.3.2: Protein intake as per cent o f requirement in marginal farm
households by age and sex groups
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Table 3.3.1: Fat intake as per cent o f requirement and as per cent o f energy 
requirement by age and sex groups

A g e G ro u p s M a le F e m a le

F a t

R e q u ire

m e n t

M e a n

F a t

In ta k e

% o f

re q u ire

m e n t

% o f

e n e rg y

re q u i r e

m e n t

F a t

R e q u ire

m e n t

M e a n

F a t

In ta k e

%  o f  

r e q u i r e  

m e n t

% o f

e n e rg y

re q u i r e

m e n t

1-3 Y ears 25 2 .7 10.8 1.8 25 2.7 10.8 1,9

4 -6  ” 25 4 ,9 19.6 2.6 25 6.0 24 .0 3.5

7 -9  ” 25 6.5 26 .0 3 .0 25 5.5 22 .0 2 .9

10-12 ” 22 7.3 33 .2 3.3 22 6.0 27 .3 3.0

13-15 ” 22 7 .9 35 .9 3.3 2 2 6.4 29.1 3.1

16-17 ” 22 6.1 26 .8 2.4 2 2 6.8 30.9 3.3

18-29 ” 20 8.7 43.5 2.8 20 8.0 40 .0 3,7

3 0 -5 9  ” 20 8,7 43.5 2.8 20 7.5 37 .5 3.3

6 0  and  above 20 8.6 43 .0 4,1 2 0 6.4 3 2 .0 3 ,4
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Figure 3.3.3: Nutrient intake as % o f requirement meeting by m ai^inal farm  

households compared to rural Bangladeshi population
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Food discripency or in other words mal-distribution o f foods among ihe household 

members is also considered as the indicator o f household food security. Figure 3.4.1 

shows that in only one fourth (25.5%) o f  the marginal farm household members stated 

that they used to take meals together, but in the rest households (74.5%) the members 

used to take their meals rather separately. Household heads in 36.8 per cent households, 

while young children in 35.7 per cent households usually used to take meals first o f  all 

members in the family (Table 3.4.1).Other adult males and elderly members were also the 

first eater as mentioned by 5.9 and 4.0 per cent respondents respectively. Some 7,2 and

6.1 per cent respondents respectively stated adolescent males and females, while 4.0 per 

cent mentioned housewives were the first eater. But in 88.8 per cent o f  those households 

not eating meals together, housewife usually used to take meals last o f  all (Figure 3.4.2). 

O f course, household heads in 8.7 per cent households were reported to be the last man to 

take meals in the family.

It was also observed that female members o f the marginal farm households were given 

less am ount o f  food as compared to other members during food scarcity in the households 

(Table-3.4.2). It was found that about 99.1, 13.4, and 13.0 per cent respondents 

respectively mentioned that housewife, pregnant women and lactating women were 

usually given less amount o f  food during food scarcity in the households. Servents o f

23.2 per cent households were also given less amount o f food.

Regarding food preferences in respect o f  good quality foods like fish, meat, egg, milk and 

fruits, it was found in Table 3.4.3, that the earning members /household heads o f  96.2 per 

cent households were given preference to eat good quality foods in more quantity than 

other members. Male and female growing children were preferred only in 2 and 1 

households respectively, while not a  single household was found to give preference to 

pregnant women to eat these good quality foods in more amounts.

3.4: Food P references am ong M arg inal F arm  H ousehold m em bers:
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Figure 3.4.1; Distribution by habit o f houseliolds members in eating 
meals together

74.5%

□  Yes ■  No

,-25.5%

Table 3.4.1: Distribution of households by family member eating 
meals first o f all in the family (Multiple responses)

Household members takiag meals first o f  all

Household members No %

Household head 138 36.8

Other adult males 22 5.9

Young children 134 35.7

Elderly members 15 4.0

Housewife 15 4.0

Adolescent males 27 7.2

Adolescent females 23 6.1

Others 1 0.3

Total responses 375 100.0
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Figure 3.4.2: Distribution o f households not eating meals together by family 
member taking meal last o f all (N=161)

Table 3.4.2: Distribution o f households by family member given less 
amount o f food during food scarcity (Multiple responses)

Fam ily m em bers No. o f  H ouseholds P ercentage

Adult male /Household head 

Adult female /Housewife 

Female adolescent (10-18 years) 

Pregnant Women 

Lactating W omen 

Servant /Maid servant

3 1.4 

214 99.1 

2 0.9 

29 13.4 

28 13.0 

50 23.2
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Table 3.4.3: Distribution o f households by family members given 
preference In eating comparatively more good quality 
foods (fish, meat, egg, milk & fruits)

H ousehold m em bers given m ore 

good quality  food

No. of 

Households

Percentage

M ale growing children 2 0.9

Female growing children 1 0.5

Pregnant women 0 0.0

Lactating women 1 0,5

Earning male members /Household heads 208 96.2

Equally given to all the family members 4 1.9

Total 216 100.0
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In this section the physical growth o f  the survey population in respect o f  anthropometric 

measurements such as Height, W eight and MAC is presented. In this study out o f 1078 

individuals, the anthropometric measurements could be made for only 1017 (94.3%) in 

the first round and 968 (89.8%) in the fourth round. A total o f 804 (79.1%) subjects, o f 

whom male 389 (48.4%) and female 415 (51.6%) were followed up consecutively in all 

the four rounds.

In this study, we have estimated the proportion o f chronic energy deficiency among adult 

population, followed by adolescents (10-18 years) in respect o f Body M ass Index (BMI). 

For 6-71 months and 6-9 years old children proportions o f stunting, underweight, wasting 

were estimated by using Z-score and Gomez classification on comparing the observed 

heights and weights with NCHS reference values. Mid Arm Circumference (MAC) for 

age was estimated for children o f 6-71 months only. Height for age and weight for age 

estimations were also determined for 10-17 years old adolescents.

Nutritional Status o f Adult Population:

Nutritional status o f adult members o f  marginal farm households in respect o f  body mass 

index (BMI) shows that 41.3 per cent o f  adults irrespective o f sex were found to have 

normal physical status, while those suffering from thinness due to chronic energy 

deficiency (CED) were 58.1 per cent (Table 3.5.1). Chronic energy dificient people were

59.8 per cent at the beginning which decreased to 56.7 per cent in second round, again 

increased through 57.4 per cent in third to 58.3 per cent in the fourth round with an over 

all reduction o f CED by 1.5 per cent.

The proportion o f  female adults having normal BMI was higher compared to males in all 

the rounds, while the proportion o f  aduhs suffering from thinness (CED) due to low BMI 

was higher in males than females upto third round and in the fourth round both the groups 

attained equal proportion (Table 3.5.2a). Chronic energy deficiency was found to be 

increased with age , where about 54 % in 18-39 years age group, 60.3 % in 40-59 years 

and as high as 83.4 % among elderly people were chronic energy deficient (Table 3.5.2b).

3.5 A n th ropom etric  M easurem ents and  N utritional S tatus:
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Table 3.5.1: Per cent d is tribu tion  o f nutritiona l status o f adult population 
o f m arginal farm households according to  BMI by rounds

Rounds
Nutritional Status

Thinness
(CED)

B M K 1 8 .5

Normal 
BMI between 

18.5 to 24.9

Overweight 
BMI >25 .0

Total

First Round (N=503) 59.8 39.6 0.6 100.0

Second Round (N= 464) 56.7 42 .9 0.4 iOO.O

Third Round (N = 462) 57.4 42 .2 0.4 100.0

Fourth Round (N= 465) 58.3 40.8 0.9 100,0

All Rounds (N=1894) 58.1 41,3 0.6 100.0

* T h in sess  = B M I Z  5*  Percentile: Z 1 8 .5 (C E D =  C hronic E nergy D eficiency)
=  B M ! betw een  Z 5 th  and  > 85"' P ercen tile  =  18.5 to 24.9

O v erw eig h t = B M I  > 8 5  Percentile: a  25 .0

Table 3.5.2a: Per cent d is tribu tion  o f nutritiona l status o f adult 
population according BMI by round and sex

Rounds

Nutritional Status

* T h in n e ss  (C E D ) ** N o rm a l *** O v e r  w eig h t

TotalM ale Fem ale Both M ale Fem ale Both M ale Fem ale Both

F irst R ound 60.7 59.0 59.8 38.9 40.2 36.9 0.4 0,8 0,6 100.0

S econd  R ound 58.5 55.0 56.7 41.5 44.2 42.9 0.0 0.8 0.4 100.0

T hird  R ound 60.3 54.5 57.4 39.3 45.1 42.2 0.4 0.4 0.4 100.0

F ourth  R ound 58.3 58.3 58.3 40.4 41.3 40,8 1.3 0.4 0.9 100.0

A ll R ounds 59.5 56.7 58.1 40 .0 42.7 41.3 0.5 0.6 0.6 100.0

* T h in n ess  = B M I: Z 1 8 .5  (C E D =  C hronic E nergy  D eficiency)
** N orm al = B M I B etw een 18.5 to  24.9
* * •  O v erw eig h t =  B M I 2  25.0
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Table 3.5.2b; Per cent d is tribu tion  o f nu tritiona l status o f adult 
population o f marginal farm households according 
to  BMI by age groups

Nutritional Status

Age groups * T hinness ’ •N o rm a l ** • O v er w eigh t T otal

(C E D )

M F B M F B M F B

18-39 years 56.1 52.1 53.9 43.3 47 .7 45.8 0,6 0,2 0,3 100.0

4 0 -5 9  years 58.1 62.8 60.3 41.3 35.3 38,5 0,6 1,9 1,2 100.0

60 years  + 83.7 83,0 83.4 16.3 17.0 16.6 0.0 0,0 0,0 100,0

T otal 59.5 56.7 58.1 40.0 42.7 41.3 0.5 0,6 0,6 100.0

* T h in sess  = B M I Z  5 *  P ercen tile  : Z 1 8 .5  
* * N o rm a l = B M I betw een  Z 5 th  and  >  85'*'P ercen tile  =  18.5 to  24.9 
• • •  O v erw eig h t =  B M I >  SS* P ercen tile  : > 25 .0

Nutritional Situation of Adolescents:

The nutritional status o f adolescents in respect o f height for age Z-score indicates that

65.4 per cent adolescent were stunted (Table 3.5.3). At the beginning, 64.8 per cent were 

stunted, the proportion o f  whom increased through 65.4 per cent in second round to 67.0 

per cent in the third and then again decreased to 64.3 per cent in fourth round with an 

overall reduction o f  stunting by only 0.5 per cent. The proportion o f stunting was higher 

in males (66.8%) than females (63.7%) throughout the study period. Regarding weight 

for age, 63.0 per cent o f  the adolescents were underweight, the proportion o f  which was 

m uch higher in males (68.9%) than females (56.2%) and same was the case in all rounds. 

The proportion o f  underweight continuously decreased from 68.7 per cent in first to 60.8 

per cent in the fourth round indicating an improvement. The nutritional status o f female 

adolescents was better o ff than that o f  males.

Nutritional status in respect o f  body mass index for adolescents (10-17 years) was 

classified according to percentiles for cut off points o f  BMI for age for adolescents as 

shown in Appendix Table C-1. It was found that about 54 per cent were normal (BMI 

between 18.5 and 24.9) and rest 46 per cent were found to have been suffering from 

chronic energy deficiency (Table 3.5.4). In all rounds female adolescents were found to
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h a v e  b e t t e r  n u t r i t i o n a l  s t a t u s  t h a n  m a l e s  w i t h  l o w e s t  p r o p o r t i o n  o f  c h r o n i c  e n e r g y  

d e f i c i e n c y  a m o n g  f e m a l e  a d o l e s c e n t s  ( 3 4 .0 % )  i n  t h e  t h i r d  r o u n d .

Table 3.5.3; Per cent d is tribu tion  o f adolescents (10-17 years) based 
on Height fo r Age and W eight fo r Age Z-score by round 
and sex

R o u n d s H e i g h t  f o r  A g e W e i g h t  f o r  A g e

M aie Fem ale Both M ale Fem ale Both

F i r s t  R o u n d  (N = 1 7 9 ) 6 4 .9 6 4 .7 6 4 .8 7 2 .3 6 4 .7 6 8 .7

S e c o n d  R o u n d  (N = 1 7 9 ) 6 6 .3 6 4 .2 6 5 .4 6 6 ,3 5 8 .0 6 2 ,6

T h ird  R o u n d  (N = 1 8 5 ) 6 8 .9 6 4 .6 6 7 .0 6 8 .0 5 0 .0 6 0 .0

F o u r th  R o u n d  (N =  171 ) 6 7 .0 6 1 .4 6 4 .3 6 9 ,3 5 1 .8 6 0 ,8

A ll  R o u n d s  (N = 7 1 4 ) 6 6 .8 6 3 .7 6 5 .4 6 8 ,9 5 6 .2 6 3 ,0

Table 3.5.4: Per cent d is tribu tion  o f nutritiona l status o f adolescents 
(10-17 years) according to  BMI by round and sex (N = 874)

N u t r i t i o n a l  s t a t u s F i r s t  R o u n d  

(N = 2 1 1 )

S e c o n d

R o u n d

( N = 2 1 5 )

T h i r d  R o u n d  

( N =  2 2 3 )

F o u r t h  

R o u n d  

(N =  2 2 5 )

A ll R o u n d s  

(N =  8 7 4 )

M F B M I-' B M F B M F B M F B

N orm a! (B etw een 43, 47, 45, 48. 64, 55. 47, 66. 55. 54, 65. 59. 48. 61, 54,

5 th  and  85'^ 4 0 3 9 8 2 0 6 5 7 6 3 2 I

pecen tile )

T h inness (C E D ) 56. 52, 55, 51, 35, 44, 52. 34, 44. 45, 34, 40, 51. 38. 45.

(< 5 th  percen tile ) 9 6 0 7 2 8 0 4 5 3 4 7 8 9

O verw igh t 0.0 0.0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0.0 0,0 0,0 0,0

(>  85"’ percen tile )

T otal 100,0 100.0 100,0 100,0 100.0
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Table 3.5.5 shows the mean values o f  anthropometric indicators o f 6-9 years children. It 

shows that mean height and weight were 113.9 ±  9.0 cm and 18.1 ± 3.3 kg respectively, 

which were 90.0, 72.2 and 90.4 per cent o f NCHS median for height for age, weight for 

age and weight for height respectively. The mean Z-score for both height for age and 

weight for age were less than -2 SD and -  2.1 SD respectively, while the value o f weight 

for height Z-score w a s -1.1 SD.

Table 3.5.6 shows that 71.9 per cent children o f  6-9 years were malnourished when both 

height for age and weight for age were considered. On the other hand, while considering 

both height for age and weight for height, 65.3 per cent were found to be malnourished. 

Children suffering from both stunting & underweight and both stunting & wasting were

49.4 and 6.1 per cent respectively. On an average 59.3, 12.0 and 62.0 per cent children 

were stunted, wasted and underweight respectively. Girls were less malnourished than 

boys in respect o f  both stunting and underweight and the situation was the reverse in 

respect o f  both stunting and wasting. I f  only stunting is considered girls were found to be 

more growth retarded than boys, while in respect o f  undereweight and wasting boys were 

found to be more affected than girls.

Round and sex-wise, 57.6 per cent children were stunted at the beginning, which 

increased to some extent by 1.6% throughout the study period with highest increase in the 

third round by 4.7 per cent compared to that o f  first round (Figure 3.5,1). Female children 

were more growth retarded than the boys. Stunting decreased in male children, while that 

increased in females during the course o f the study with slight increase in males during 

second round and significant increase in females during third round.

Regarding w eight for height Z-score, 12.0 per cent children o f both sexes were wasted 

(Figure 3.5.2). The overall picture o f wasting in females (10.9%) was found better than 

that o f  male children (13.1%). Prevalence o f  wasting significantly decreased in fourth 

round compared to first round. The number o f wasted boys significantly decreased from

N utritional S ta tus o f C hildren  aged 6-9 years:
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19.4 per cent in the first round to 10.2 per cent in the fourth with highest decrease in the 

third round to 8.6 per cent, while that in girls was decreased to some extent by 2.5 per 

cent over the study period with remarkable increase in wasting during second round to as 

high as 15.3 per cent.

Figure 3.5.3 shows that over all 62.0 per cent children were found to have been suffering 

from underweight. The prevalence o f  underweight continuously decreased from first 

round (67.0% ) through the fourth (55.8%) by 11.2 per cent indicating an improvement o f 

underweight situation over the study period. Significantly higher proportions o f  boys 

were underweight compared to that o f  girls in all rounds.

Table 3.5.7 shows that according to Gomez classification 95.6 per cent children were 

malnourished, o f  whom 60,6 and 8.0 per cent were second and third degree malnurished 

respectively. The prevalence o f  malnutrition decreased by 3.3 per cent from 97.5 per cent 

in the first round to 94.2 per cent in the fourth. Female children were more malnourished 

than males in all rounds except in the fourth round when the prevalence o f malnutrition 

was found higher in males than females by 1.5 per cent.

Table 3.5.8 presents the comparative situation o f  nutritional status o f  6-9 years old 

children as found in 1995-96 nutrition survey and in 1998-99. It reveals that stunting was 

more prevalent among the children o f marginal farmers compared to rural children o f  all 

socio-economic strata indicating that the marginal farmer’s children were chronically 

deficient in food intake which was manifested by stunting. Underweight for age among 

these children was also higher than that o f rural children, but in respect wasting, situation 

was found better in marginal farmer’s children (12,0%) than that o f  all rural children 

(18.4%).

1 6 9
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Table 3.5.5: Mean, Standard deviation and Skewness o f anthropom etric 
indicators o f children aged 6-9 years

i D d i c a t o r s

Children of m a r g i D a l  farm households in 1998-99
M ean St. D ev ia tio n S kew ness

H e i g h t  ( c m ) 113.9 9,0 -0 ,07

W e i g h t  ( k g ) 18,1 3.3 0,98

H e i g h t  f o r  a g e  Z - s c o r e -2,2 1,2 0,95

W e i g h t  f o r  a g e  Z - s c o r e -2,1 0,9 2,64

W e i g h t  f o r  h e i g h t  Z - s c o r e •1,1 0.8 -0 .17

H e i g h t  f o r  a g e  ( %  m e d i a n ) 90,0 5.0 0,90

W e i g h t  f o r  a g e  ( %  m e d i a n ) 72,2 11.3 3.34

W e i g h t  f o r  h e i g h t  ( %  m e d i a n ) 90.4 6.7 0,08

Table 3.5.6: Nutritional status o f children (6-9 years) o f marginal farm  
households by using Z-score by sex

Nutritional Status
Percentages

M ale F em ale B oth

S tu n te d  a n d  U n d e r w e ig h t : 

N orm al 24,8 31.4 28.1

M alnourished 75.2 68,6 71.9

S tun ted  bu t no t underw eigh t 5.9 13,8 9.9

U n d erw e ig h t b u t n o t stun ted 16.8 8,4 12.6

B oth  stun ted  and  underw eigh t 52.5 46,4 49.4

S tu n t in p  a n d  W a.stinp  : 

N orm al 33.3 36.0 34.7

M alnourished 66.7 64 .0 65.3

S tun ted  b u t n o t w asted 53.6 53.1 53.3

W asted  b u t n o t stun ted 8.0 3,8 5.9

B oth stun ted  and w asted 5.1 7,1 6.1

T o ta l  s tu n te d 58.4 60.2 59.3

T o ta l  w a s te d 13,1 10.9 12.0

T o ta l  u n d e rw e ig h t 69,3 54,8 62.0
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Figure 3.5.1: Distribution o f stunted children (6-9 years) using
Z-score by round and sex

F irs t ro u n d  S e c o n d  ro u n d  T h ird  ro u n d  F o u r th  ro u n d  All ro u n d s

I M a le  ■  F e m a le  □  B o th

Figure 3.5.2: Distribution o f wasted children (6-9yrs) by round and sex

R r s t  ro u n d  S e c o n d  ro u n d  T lilrd  ro u n d  F o u r th  ro u n d All ro u n d s

I M a l e  ■  F e m a l e  □  B o t h
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Figure 3.5.3: Distribution o f underweight children (6-9 yrs)
by round and sex
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F irs t ro u n d  S e c o n d  ro u n d  T h ird  ro u n d  F o u r th  ro u n d All ro u n d s

I Male ■  Female □  Both

Table 3.5.7: Per cent distribution of children (6-9 yrs) by Gomez 
classification by round and sex

R o u n d s

N u t r i t i o n a l  S t a t u s  ( w e i g h t  f o r  a g e  m e d i a n )

N o rm a l F ir s t  D eg ree S eco n d  D eg ree T h i r d  D eg ree
T o ta l

M F B IVf F B IVf F B M F B

First Round 3 .2 1.8 2 .5 16.1 2 8 .6 2 2 .0 7 2 .6 6 0 .7 6 6 .9 8.1 8 .9 8 .5 1 0 0 .0

Second Round 5 .2 3 .4 4 .3 2 0 .7 2 8 .8 2 4 .8 6 9 .0 5 5 .9 6 2 .4 5 .2 1 1 .9 8 .5 1 0 0 .0

Third Round 6 .8 3 .2 4 .9 2 3 .7 3 0 .2 2 7 .0 6 4 .4 5 5 .6 5 9 .8 5.1 11 .1 8 .2 1 0 0 .0

Fourth Round 5 .1 6 .6 5 .8 3 5 .6 3 2 .8 3 4 .2 5 4 .2 5 2 ,5 5 3 .3 5.1 8 .2 6 .7 1 0 0 .0

A ll Rounds 5 .0 3 .8 4 .4 2 4 .0 30 .1 2 7 .0 65 .1 56 .1 6 0 .6 5 .9 1 0 .0 8 .0 1 0 0 ,0
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Table 3.5.8: Comparison of nutritional status o f rural children (6-9 years) 
as found in National Nutrition Survey, 95-96 and marginal 
farmer's children in 1998-99 by Z-score

I n d i c a t o r s

N a t io n a l  

N u t r i t i o n  

S u r v e y  1 9 9 5 -9 6

S u r v e y  o f  M a r g i n a l  

F a r m  h o u s e h o ld s  

1 9 9 8 -9 9

D e f e r e n c e  b e tw e e n  th e  

f i n d in g s  o f  tw o  p e r io d s :  

1 9 9 5 -9 6  a n d  1 9 9 8 -9 9

H eig h t fo r age 52.5 59.3 +6.8

(-2S D  &  below )

W eigh t fo r heigh t 18,4 12.0 -6.4

(-2S D  &  below )

W eig h t fo r age 59,4 62.0 + 2,6

(-2S D  &  below )

N o . o f  popu la tion 756 477

R eference  stan d ard  used N C H S N C H S

P o p u la tio n  type A ll ru ra l children C hild ren  o f  m arg inal farm ers

Nutritional Status o f Children aged 6-71 months:

TabIe-3.5.9 presents the mean, standard deviation and skewness o f  the anthropometric 

indicators such as height, weight etc o f  the 6-71 months old children. It shows that mean 

height and weight o f  marginal farmer’s children were 85.5 ±12.8 cm and 10.9 ± 2.8 kg, 

which were 90.1, 74.9 and 90.4 per cent o f NCHS median height for age, weight for age 

and weight for height respectively. The mean Z-score o f  both height for age and weight 

for age were less than -2  standard deviation i.e. below the cut-off point for distinguishing 

malnutrition, while the mean value o f  weight for height Z-score was -1.1 SD.

Table 3.5.10 shows that while considering both stunting and underweight, 78.5 per cent 

children o f  6-71 months were found malnourished, o f  whom 55.7 per cent were 

simultaneously stunted and underweight. Nutritional status from the point o f view o f 

stunting and wasting, 73 per cent o f  the children were malnourished including 9.3 per 

cent both stunted and wasted. However, the proportion o f total children suffering form

1 7 3

Dhaka University Institutional Repository



chronic undem utrition i.e. stunting was nearly 70 per cent and that o f wasting and 

underweight were 12.9 and 64.8 per cent respectively. Stunting and underweight rates 

among girls were significandy higher than that o f the boys, but wasting rate was higher in 

boys than girls.

Figure 3.5.4 shows the status o f stunting, underweight and wasting among 6-71 months 

old children by different rounds. It was found that stunting rate was more or less same in 

first (68.6%), second (68.9%) and fourth round (68.3%) with slight increase by 3% to 

71.6% in third round. On the other hand, wasting rate increased from 11.1 per cent in the 

first round to 20.3 per cent in the second round, which again decreased in third round and 

continued to decrease in the fourth round to 6.7 per cent with an overall reduction o f 

wasting by 4.4 per cent. Underweight rate followed the similar trend as stunting upto 

third round and then decreased to 57.8 per cent in the fourth round, which was 66.0 per 

cent at the beginning.

Table 3.5.11 presents the distribution o f stunted children (6-71 months) according to Z- 

score by location and round. It was found that on an average 69.4 per cent children were 

stunted, and 32.3 per cent were severely stunted (-3SD & below HFA). The proportion of 

stunting remained more or less same throughout the study period. Severely stunted 

children showed the similar trend o f  increase and decrease with corresponding changes in 

total stunting during different rounds. By location, severe stunting was 35.6, 29.5, 33.8 

and 29.2 per cent respectively in Nokia, Laksham, Uzirpur and Raigonj. In the first round 

severe stunting in Nokia, Laksham and Raygonj respectively were 34.1, 34.7 and 31.4 per 

cent, which correspondingly decreased to 32.6, 27.3 and 24.3 per cent in the fourth round 

indicating improvement o f  growth retardation. But severe stunting in Uzirpur increased 

from 28.3 per cent in first round to 33.9 per cent in the fourth indicating the deterioration 

o f  the situation. Prevalence o f  stunting increased over the study period by 5 per cent in 

Uzirpur and by 7.8 per cent in Raigonj, while that decreased in Laksham by 12.1 per cent, 

but the situation remained more or less unchanged in Nokia.

Figure 3.5.5 provides a comparative picture o f stunting between boys and girls and shows 

that the nutrititional status o f boys was better compeared to that o f  girls. The proportion 

o f  stunting among boys was 66.5 per cent, while that was 72.4 per cent among girls. The
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proportion o f  stunting among boys was decreased slightly by only 0.8 per cent over the 

study period with an increase in the third round by 4.7 per cent. But stunting among girls 

progressively increased upto third round and tlien slightly decreased by only 1.1 per cent 

in the fourth round.

As regards wasting situation, it was found that on an average 12.8 per cent were wasted 

including 1.2 per cent severely wasted (Table 3.5.12). The prevalence o f  wasting 

decreased from 11.1 per cent in the first round to 6.7 per cent in the fourth round showing 

an improvement during the study period. By location, wasting was the highest in 

Laksham (19.7% including 2.9% severe) and lowest in Uzirpur (6.4% including 0.4% 

severe). In the first round highest prevalence o f wasting was found in Raigonj (17.1%), 

which continuously decreased to 5.4 per cent by fourth round. It is interesting lo note that 

there was no child in Raigonj suffering from severe wasting in any round compared to 

other locations. Again, wasting rate was significantly lower in Uzirpur throughout the 

study period compared to other locations, while that was the highest in Laksham 

althrough except first round. Severe wasting was also higher in Laksham in all rounds 

compared to other locations.

From Figure 3.5.6 it is evident that higher proportions o f male children were found to 

have been suffering from wasting compared to their female counterparts. W asting rate 

significantly increased in both male and female groups in second round and then 

decreased through third round till fourth round showing an overall decrease o f  wasting by 

3.0 and 6.0 per cent respectively.

Among the children 64.8 per cent were underweight including 22.7% severely 

underweight (Table 3.5.13). The prevalence o f  underweight was decreased by 8.2 per 

cent and that o f severe underweight by 6.2 per cent over the study period indicating an 

improvement o f the nutritional status o f the children. By location, prevalence of 

underweight was highest in Nokia (70.0%) and lowest in Raigonj (60.5%), but severe 

underweight was highest in Laksham (27.7%) compared to other locations. By rounds, 

highest proportion o f  underweight children was found in Nokia (70.4%) in first round, 

which remained the highest (65.2%) at the end in the same location, while the situation in 

U zirpur was vice-versa. The proportion o f  underweight increased in N okia and Uzirpur,
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while decreased in Laksham and Raigonj during second round, but in the third round the 

proportion though decreased in Nokia but highly increased in other locations, while in the 

fourth round the proportion o f underweight children decreased in all the locations.

Female children were found more underweight than the males in all rounds and over all

60.1 per cent boys, while 69.8 per cent girls were underweight (Figure 3.5.7). The 

prevalence o f underweight in boys decreased in second round and then increased in the 

third round by 4.6 per cent, but again significantly drcreased in fourth round by 12.1 per 

cent with an over all decrease o f  underweight by 7.5 per cent. In case o f  females, 

underweight increased upto third round and then significantly decreased by 12.4 per cent 

in the fourth round, with an over all reduction o f  underweigh by 8.7 per cent.

Nutritional status by Gomez classification shows that on an average 94.5 per children 

were malnourished, o f  them 44.5, 46.0 and 4.0 per cent were found to have been 

suffering from first degree, second and third degree malnutrition respectively (Figure 

3.5.8). The prevalence o f  malnutrition was highest in Nokia (97.2%) and lowest in 

Raigonj (92.4%). Lowest proportion o f  third degree malnourished children (1.7%) was 

found in Uzirpur, while the overall situation was comparatively better in Raigonj. In the 

first round, 94.7 per cent children were malnourished including 52,1 per cent combined 

second and third degree malnourished, which decreased by 1.9% to 92.8 per cent over the 

study period (Figure 3.5.9). The proportion o f malnourished children increased during 

second round by 0.9 per cent and again decreased in third round by 0.6 per cent and 

continued to decrease in fourth round by 2.2 per cent. The proportion o f  severely 

malnourished children increased to as high as 5.6 per in third round, which again 

remarkably decreased to 1.1 per cent in fourth round. The proportion o f  malnutrition was 

higher althrough in females than that o f males with an exception in first round. Although 

the proportion o f  normal female children in first round was higher than that o f males, the 

proportion o f  sever malnutrition in them was about two fold o f  the male children (Table 

3.5.14). The situation was improved significantly in males over the study period with 

progressive decrease in the proportions o f third and second degree malnourished children. 

In case o f  female children, although the over all malnutrition increased by 1.8 per cent.
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yet the proportion o f  severe and moderately malnourished children markedly decreased, 

even there was none to suffer from third degree malnutrition in the fourth round.

Regarding mid arm circumference (MAC) Table 3.5.15 shows that 34.6 per cent children 

were malnourished including 7.9 and 6.4 per cent severely and very severely 

malnourished respectively .The level o f  MAC showed gradual detrioration o f  the situation 

with an exception in fourth round. However, the over all prevalence was decreased by 5.5 

per cent. The nutritional situation was comparatively better in male children than females 

in all rounds, but the proportion o f very severely malnourished children was higher in 

males than females during third and fourth rounds (Table 3.5.16).

Table 3.5.17 shows the comparison o f  nutritional status o f 6-71 months old rural children 

as assessed in different survey periods and in marginal farmer’s children in 1998-99. It 

appears that the proportion o f stunting was higher, while that o f wasting was much lower 

among the marginal farm er’s children compared to rural children in previous different 

survey periods.The proportion o f  underweight was also lower to some extent compared to 

the previous survey findings.

Table 3.5.9: Mean, standard deviation and skewness o f anthropom etric 
ind icators o f 6-71 m onths old children o f marginal farmers

Indicators

C hild ren  of m arg inal farm ers in 1998-99

M ean St. Deviation Skewness

Height (cm) 85.5 12.8 0.72

W eight (kg) 10.9 2.8 -0.04

Height for age Z-score -2.5 1.2 1.21

W eight for age Z-score -2.3 0.9 -0.49

W eight for height Z-score -1.1 0.9 -1.18

Height for age (% median) 90.1 6.0 7.56

W eight for age (% median) 74.9 9.4 -0.38

W eight for height (% median) 90.4 8.8 -0.36
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Table 3.5.10: Nutritional status o f children aged 6-71 months old 
using Z<score by sex.

Nutritional status (N=731) Percentages

Both Male Female

Stunted and U nderw eight:

Normal 21.5 24.1 18.7

M alnourished 78.5 75.9 81.3

Stunted but not underweight 13.7 15.8 11.5

Underweight but not stunted 9.2 9.4 8.9

Both stunted and underweight 55.7 50.7 60.9

Stunting and W asting

Noiuial 27.0 28.2 25.7

M alnourished 73.0 71.8 74,3

Stunted but not wasted 60.1 57.0 63.4

W asted but not stunted 3.6 5.1 2.0

Both stunted and wasted 9.3 9.7 8.9

Total stunted 69.4 66.5 72.4

Total wasted 12.9 14.8 10.9

Total underweight 64.8 60.1 69.8
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Figure 3.5.4: Stunting, Underweight and Wasting among 6-71 months 

children by round

1 s t  R o u n d  2 n d  R o u n d  3 rd  R o u n d  4 th  R o u n d  All R o u n d s  

R o u n d  o f  S u r v e y

I S tu n t in g lU n d e rw e ig t i t □  W a s t in g

Table 3.5.11: Per cent distribution o f stunted children (6-71 months) by 
location and round

R o u n d s

N o k ia L a k sh a m U z ir p u r R a ig o n j A ll lo ca tio n s

Stunted
•

S everely

scuntcd
••

Stunted
«

Severely

stunted
•«

Stunted
«

Severely

stunted
**

Stunted
•

S ev erely

stunted
•*

S tunted
•

Severely

stunted
**

F irst R ound 

(N =  188)

72 .7 34.1 73.5 34 .7 70 .0 28.3 54.3 31 .4 68 .6 31 .9

S econd  R ound 

(N = 183)

74.5 38.3 61 .9 26.2 74.1 36.2 61.1 2 7 .8 68 .9 32 .8

T h ird  R ound 

(N = 180)

69 .6 37 .0 76.3 28.9 76 .7 36 .7 61.1 33.3 71 .6 34 ,4

F ou rth  R ound 

(N = 180)

72.1 32.6 61 .4 27 .3 75 .0 33 .9 62.1 24 .3 68.3 30 .0

A ll R ound  

(N = 731)

72.3 35 .6 68 .2 29 .5 74.0 33.8 59.8 29 .2 69 .4 32.3

•  S tun ted  =  - 2 .0 0  SD  a n d  below  HFA
** S evere ly  s tu n ted  =  - 3 .00  SD  and  below  HFA
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Figure 3.5.5: Distribution o f stunted children (6-71 months) by round
and sex

F ir s t  ro u n d  S e c o r n l  ro u n d  T h ird  ro u n d  F o u r th  ro u n d All ro u n d s

I Male ■  Female □  Both

Table 3.5.12: Per cent distribution o f wasted children (6-71 months) by 
location and round

Rounds

Nokia Laksham Uzirpur Raigonj All locations

Wasted
*

Severely
Wasted

*«

Wasted
*

Severely
Wasted

«•

Wasted
*

Severely
Wasted

«•

Wasted
*

Severely
Wasted

• •

Wasted
«

Severely
Wasted

**

F irs t R ound 13.6 0.0 14.2 2.0 3.3 0.0 17.1 0 .0 11.1 0.5

S econd  R ound 25 .6 4.3 33 .4 4 .8 g.S 1.8 16.7 0 .0 20.3 2 .7

"n iird  R ound 15.2 2 .2 15.8 2.6 lO.O 0 .0 13.9 0 .0 13.3 l . l

Fourth  R ound 2.3 0.0 15.9 2.3 3 .6 0 .0 5 .4 0 .0 6 .7 0.6

A ll R ounds 14.5 1.7 19.7 2 .9 6 .4 0 .4 13.2 0 .0 12.8 12.2

* W asted

• •  Severe ly  W asted

=  -  2 .00  S D  an d  be low  W FH  

=  -  3 .00  S D  an d  below  W FH
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Figure 3.5.6: Distribution o f wasted children (6-71 months) by round
and sex

F r s l  ro u n d  S e c o n d  ro u n d  TTiird ro u n d  F o iF th  ro u n d  A l  rour> ds

I Male ■  Female □  Both

Table 3.5.13: Per cent distribution o f underweight children (6-71 months) 
by location and rounds

Rounds
Nokia Laksham Uzirpur Raigonj All locations

Under
w e i^ t

*

Severely
Underwe

Under
w e i^ t

•

Severely
Underwe

isiit**

Under
weight

•

Severely 
Underwe 

ieht • •

Under
Weight

*

Severely
Underwe

itiit* *

Under
weight

*

Severely 
Underwe 

ight *•

F irs t R ound 70 .4 29.5 69 .4 30 .6 58.3 15.0 68 .6 2 0 .0 6 6 .0 23 .4

S econd  R ound 74.5 27 .7 66 .7 28 .6 63 .8 2 5 .9 55 .5 22 .2 65 .5 26 .2

T h ird  R ound 69 .6 23 .9 76.3 28 .9 70 .0 23 .3 63 .8 19.4 70 .0 23 .9

Fourth  R ound 65 .2 23 .3 63 .6 2 2 .7 50 .0 10.7 54 .0 13.5 57 .8 17.2

A ll R ounds 70 .0 26.1 68 .7 2 7 .7 6 0 .7 18.8 60.5 18.8 64 .8 2 2 .7

•  U n d erw eigh t “

• •  S evere ly  U n d erw e ig h t =

- 2 .0 0  S D  and  below  W FA

- 3 .0 0  S D  and  b e low  W FA
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Figure 3.5.7: Distribution o f underweight children (6-71 months) by
round and sex

R r s l  ro u n d  S e c o n d  ro u n d  T hird  ro u n d  F o u r th  ro u n d  All ro u n d s

I M ale ■  Female □  Both

Figure 3.5.8: Nutritional status o f children 6>71 months old by 

Gomezclassiftcation by location

Nokia Laksham Uzirpur Raygonj A ll locations

I Normal ■  1st degree □  2nd degree □  3rd degree

182

Dhaka University Institutional Repository



Figure 3.5.9: Nutritional Status o f children (6-71 months) by 
Gomez ciassiftcation by round

Table 3.5.14: Nutritional status o f children (6-71 months) according to 
Gomez ctassification by round and sex

N u t r i t i o n a l  S t a t u s  ( W e i e h t  f o r  A g e  m e d i a n )

R o u n d
N o rm a l F ir s t  d e g re e S e c o n d  d ^ e e T h ird  d e g r e e

M a le F e m a le M a le F e m a le M a le F e m a le M a le F e m a le
1 Olal

F  ir s t  R o u n d  ( N =  1 8 8 ) 4 .3 6.3 4 8 .4 36 .8 44.1 50.5 3 .2 6.3 100.0

S e c o n d  R o u n d  (N = 1 8 3 ) 6.1 2 .4 44 .9 36.5 42 .9 5 8 .S 6.1 2 .4 100.0

T h ird  R o u n d  (N = 1 8 0 ) 7.7 2 .2 38.5 43 .8 45.1 51 .7 8.8 2 .2 100.0

F o u r th  R o u n d  (N = 1 8 0 ) 9.9 4 .5 54.9 51.7 33 .0 43 .8 2 .2 0.0 (00 .0

A ll R o u n d s  (A v e ra g e ) 5.5 44 .5 46.1 4 .0 100.0
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Table 3.5.15: D istribution o f children (6-71 months) by d ifferent categories 
o f MAC by rounds

M A C  (c m )
F ir s t  R o u n d S eco n d  R o u n d T h ird  R o u n d F o u r th  R o u n d A ll R o u n d s

N o . % N o . % N o . % N o . % N o . %

< 1 1 .0 5 2.6 12 6.2 19 9.6 14 7.3 50 6,4

1 1 .0 -  12 .4 17 8.9 17 8.8 16 8,1 11 5.7 61 7.9

1 2 .5 -  13 .4 33 17.2 40 20.6 44 22.2 41 21.2 158 20.3

>  13.5 137 71.3 125 64.4 119 60.1 127 65.8 508 65.4

T o ta l 192 100.0 194 100.0 198 100,0 193 100.0 777 100.0

Table 3.5.16; Per cent d is tribu tion  o f children (6-71) by d ifferent categories 
o f MAC by round and sex

M A C  (c m )
F ir s t  R o u n d S eco n d  R o u n d T h ird  R o u n d F o u r th  R o u n d A ll R o u n d s

M F M F M F M F M F B

< 1 1 .0 3.2 2.1 3.0 9.6 11.8 7,3 8.2 6,3 6.6 6,3 6,4

1 1 .0 -  1 2 .4 6.3 11,3 6.0 11.7 6.9 9.4 5,1 6,3 6.1 9,7 7,9

12 .5  -  13 .4 14.7 19.6 18.0 23.4 19.6 25 .0 18.4 24 ,2 17,7 23,0 20,3

>  13.5 75.8 67,0 73.0 55.3 61.7 58.3 68,3 63.2 69,6 61.0 65,4

T o ta l 100.0 100.0 100.0 100.0 100,0 100.0 100,0 100.0 100,0 100.0 100,0

P o p u la t io n  m e a s u re d 95 97 100 94 102 96 98 95 395 382 777
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Table 3.5.17: Comparison o f nutritiona l status o f children {6-71 months) 
between the find ings o f d ifferent surveys by Z- score

In d ic a to r s T y p e  o f  

p o p u la tio n  

su rv e y e d

BBS

1992

IN FS

(B N N S)

1995-96

S tu d y  o f  m a rg in a l 

fa rm  h o u seh o ld s  

1998-99

D iffe ren ce  betw een  

1995-96 a n d  1998-99 

su rv e y s

H eigh t fo r A ge 

(-2S D  &  below )

Rural 65.8 63.0 69.4 +6.4

W eigh t fo r H eight 

(-2S D  &  below )

Rural 16.9 17.5 12,9 -4.6

W eight fo r A ge 

(-2S D  &  below )

Rural 69.8 66.0 64.8 -1.2

S am ple  size Rural 1325 897 731

R eference  standard  used N C H S N C H S N CH S

B B S  =  B ang ladesh  B ureau  o f  Statistics.

IN FS =  Institu te  o fN u tr itio n  and Food S cience, U niversity  o f  D haka.

B N N S  = B ang ladesh  N ational N u trition  Survey.
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Regarding nutritional deficiency symploms. Table 3.6.1 indicates that 20.8 per cent o f the 

total population was found to have been suffering from dental caries. Prevalences of 

enlarged thyroid gland, angular stomatitis and nightblindness were 13.0, 12.0 and 1.5 per 

cent respectively. The population suffering from discolouration o f hair and sparse hair 

were 3.2 and 0.5 per cent respectively. A few less tlian two per cent (1.7%) were also 

found to have been suffering from dermatosis. In Nokia and Raiganj the prevalence of 

nightblindness and enlarged thyroid gland respectively were highest, since these two 

areas are generally included in the goitre endemic areas o f  the Bangladesh.

The situation o f  nutritional deficiency symploms in different rounds showed that the 

prevalence o f almost all the nutritional deficiency symptoms had decreased over time 

(Table 3.6.2). The prevalence o f  sparce hair, discolouration o f  hair, nightblindness, 

cheilosis and dental caries was higher, while that o f  enlarged thyroid gland was much 

higher among females than the males. On the other hand, angular stomatitis, swollen red 

gum and dermatosis were found to be more prevalent among males than their female 

counterparts (Table 3.6.3).

M orb id ity  P a tte rn  o f M arg inal F arm  Household:

Almost half o f the study population (47.4%) was found to be diseased. Morbidity pattern 

shows that the prevalence o f  Fever/cold was 55.3 per cent which was highest among 

diseases followed by Dysentery 19.2 per cent, Diarrhoea 11.3 per cent and Gastric ulcer

3.2 per cent. Some 2.4 and 1.1 per cent household members were found to have been 

suffering from Scabies and Measles respectively. Only 15, 4 and another 4 persons were 

reported to have suffered from Jaundice, Typhoid and Heart-disease respectively. Of 

course, 6.3% reported that they had suffered from other illnesses which were not 

specifically identified. Prevalence rate per 1000 population for Fever/cold, Dysentery, 

Diarrhoea, Scabies, Gestric ulcer and Measles were found to be 261.1. 91.1, 53.8, 11.5.

15.4 and 5.0 respectively (Table 3.6.4). By round, the percentages o f  diseased persons 

significantly decreased from 59.1 per cent in the first round through second and third to

3.6: N u tritional Deficiency D isorders, M orbidity , Sanitation  and  Im m unization:
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34.2 per cenl in the fourth round with slight increase in the third rotmd compared to 

second round by 4.4 per cent. Morbidity oi'Fever/cold, Measles and Scabies found in the 

first round were 53.3, 2.8 and 3.7 per cent respectively, which decreased to 52.5, 0.3 and 

0.0 per cent respectively in the fourth round. The morbidity o f Dysentery and Gestric 

ulcer were increased from 11.5 and 3.7 per cent to 21.2 and 4.0 per cent respectively in 

course o f the study. Prevalence o f diarrhea significantly decreased by 7.6 % from 14.5 

per cent in the first round to 6.9 per cent in the second round and then again Increased 

through third round (9.5%) to 14.6 per cent in the fourth round.

Regarding type o f  treatment received by the diseased persons showed that 78.6 per cent 

received allopathic treatment as against 16.3 per cent who did not rcceive any sort of 

treatment. Only 3.2 per cent adopted homeopathic treatment, while traditional curative 

measure such as kabiraji was adopted by 1.7 per cent patients. By disease, 78.9, 84.9. 

83.6, 66.7, 72.5, 85.3 and 57.8 per cent patients respectively received allopathic treatment 

for Fever/Cold, Dysentery, Diarrhoea. Jaundice, Gestric ulcer and other non-specific 

diseases, while that received by 100 per cent patients suffered from Pneumonia, Typhoid 

and Heart-disease respectively. About 64 per cent patients suffering from measles did not 

adopt any sort o f  treatment (Table 3.6.5). Reasons for non- treatment as stated by non­

receiving group indicated that 55.9 per cent stated negligence, while 39.4 per cent pointed 

out their inability due to poor economic condition as the main cause o f  non-treatment 

(Figure 3.6.1), Lack o f  communication/ transportation and taboos respectively were 

mentioned by 1.2 and 3.5 per cent patients as the cause o f non-treatment.

V itam in A d istribu tion  and Im m unization coverage:

Figure 3.6.2 presents the Vitamin A distribution coverage among under-6 years children. 

It shows that only about 21 per cent children were covered by Vitamin A capsule feeding 

programme as against 79 per cent who did not receive it. This too low coverage might be 

due to the fact that the mothers or the responsible family members o f the marginal farm 

households were neither conscious enough about the need o f immunization, nor couid 

inform the interviewer correctly whether their children had taken Vitamin A capsule or 

not. Regarding immunization coverage among under five years old children it was found
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that 90.4, 73.2, 72.9 and 72.2 per cent children were given complete doses o f BCG,DPT. 

Polio and Measles respectively (Table 3.6.6).

S an itation  o r Hygienic C ondition of the M arginal F arm  Households:

Table 3.6.7 presents the distribution o f marginal farm households by use o f  water by 

sources. It was found that 94.9 per cent o f  study households used lube-well water for 

drinking purpose, while in two thirds o f the households (67.6%) it was also used for 

cooking and washing purposes. The residents o f  4.2 and 0.9 per cent households used 

river /canal and pond water for drinking respectively. It is evident from the Table that 

although about 95% o f the study households have access to safe drinking water, yet a 

good number o f households did not use lube-well water for cooking and washing. Some

19.9 and 12.5 per cent households were found still using pond and river /canal water for 

cooking and washing purpose.

Regarding latrine facilities in the marginal farm households, it was found that there was 

no latrine in 28 households (13.0%) as against in 7.4 per ccnt households there were 

healthy i.e. sanitary /  water sealed lalrines (Figure 3.6.3). Open or hanging type latrine 

was found in 16.6 per cent households, while in the majority o f  the households (63%) 

latrine was found made on a definite hole / well. Regarding hand washing practice after 

defecation, the members o f  about 97 per cent households were found to use hygienic 

practice o f  hand cleaning o f  whom 94.9 and 2.3 per cent respectively were reported to 

use ash /mud & water and soap & water, while only water was used by the members o f 6 

households (Figure 3.6.4). It was reported that the members o f  about 61 per cent 

households were using sandle /  shoe while going to latrine for defecation (Figure 3.6.5).

188

Dhaka University Institutional Repository



Table 3.6.1; Distribution of marginal farm household members suffering
from different nutritional deficiency symptoms by location

N u t r i t i o n a l

D e f i c i e n c y

S y m p t o m s

N o k i a L i ik - s l ia m U z i r p u r R a i g o n j A ll

L o c a t i o n s

N o . % N o . % N o . % N o . % N o . %

S p arse  hair 8 0.8 8 0.7 3 0.3 4 0.4 23 0.5

D isco lou red  hair 38 3.8 52 4.3 42 3.6 12 1.1 144 3.2

N ig h t B lindness 20 2.0 19 1.6 5 0.4 22 2,1 66 1,5

B ito t’s  S po t 7 0.7 18 1.5 7 0,6 13 1.2 45 1,0

A n g u la r S tom atities 215 21.8 142 11.6 69 5.9 105 9 .9 531 12.0

C heilosis 8 0.8 9 0.7 0 0.0 3 0.3 20 0.5

S w ollen  R ed G um s 0,1 14 l .l 6 0.5 0 0,0 21 0,5

B leed ing  G um s 6 0.6 4 0.3 10 0.9 2 0.2 22 0,5

D ental C aries 151 15.3 218 17.9 299 25.7 252 23,8 920 20,8

S w o llen  R ed  P apillae 29 2.9 II 0.9 2 0.2 3 0.3 45 1,0

E n larged  T h y ro id  G land 192 19.4 49 4,0 15 1.3 320 30.2 576 13,0

D erm atosis 40 4.0 14 1.1 10 0,9 11 1,0 75 1,7

P opu la tion  E xam ined 988 1220 1164 1060 4432
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Table 3.6.2: Distribution of marginal farm household members suffering
from different nutritional deficiency symptoms by rounds

N u t r i t i o n a l

D e f i c i e n c y

S y m p t o m s

F i r s t

R o u n d

S e c o n d

R o u n d

T h i r d

R o u n d

F o u r t h

R o u n d

A l l

R o u n d s

N o . % N o , % N o . % N o . % N o , %

Sparse  hair 8 0.7 7 0,6 3 0,3 5 0.5 23 0.5

D isco loured  hair 35 3.2 34 3,1 35 3.2 40 3.6 144 3,2

N ig h t B lindness 23 2.1 20 1,8 12 1.1 11 1.0 66 1.5

B ito t’s S po t 19 1.7 16 1,4 6 0,5 4 0,4 45 1.0

A n g u la r S tom atities 184 16.6 68 6.1 122 11,0 157 14,2 531 12.0

C heilosis 8 0.7 2 0.2 0 0,0 10 0,9 20 0.5

S w o llen  R ed  G um s 13 1.2 4 0.4 2 0,2 2 0.2 21 0.5

B leed ing  G um s 10 0.9 6 0,5 3 0,3 3 0,3 22 0.5

D ental C aries 246 22.2 223 20.1 228 20,6 223 20,1 920 20.8

Sw ollen  R ed Papillae 24 2.2 6 0,5 6 0,5 9 0.8 45 1.0

E n larged  T hy ro id  G land 151 13,6 143 12,9 145 13,1 137 12.4 576 13,0

D erm atosis 33 3,0 18 1,6 15 1.4 9 0.8 75 1.7

Popu la tion  E xam ined 1108 11 08 1108 1108 4432
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Tab le  3 .6.3: D istribution  o f household  m em bers su ffering  from  
d iffe ren t nutritional d efic ien cy  sym p tom s by sex

N u t r i t i o n a l  D e f i c i e n c y  

S y m p t o m s

S e x  G r o u p s

M a le F e m a le B o th

Sparse hair 0.5 0.6 0.5

( ! l ) (12) (23)

Discoloured hair 2.3 4.2 3.2

(53) (89) (142)

Night Blindness 1.2 1.8 1.5

(28) (38) (66)

Bitot’s Spot 1.0 1.0 1.0

(23) (23) (46)

Angular Stomalites 13.0 10.9 12.0

<299) (232) (531)

Cheilosis 0.3 0.7 0.5

(7) <15) (22)

Swollen Red Gum 0,7 0.2 0.5

(16) (4 | (20)

Bleeding Gums 0.4 0.6 0.5

(9) (13) (22)

Dental Caries 19-2 22.4 20.8

(442) (477) (919)

Swollen Red Papillae 0.9 1.1 1.0

(21) (23) (44)

Enlarged Thyroid Gland 9.0 17.3 13.0

(207) (368) (575)

Dermatosis 1.8 1.6 1.7

(41) (34) (75)

Population Examined 

N o.of Diseased Persons

2303

1157 (50.2% )

2129

1328 (62.4% )

4432

2 4 8 8(56 .1% )
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Table 3.6.4: Distribution of marginal farm household members suffering
from various diseases by rounds

D is e a s e  N a m e F i r s t

R o u n d

S c c o n d

R o u n d

T h i r d

R o u n d

F o u r t h

R o u n d

A ll  R o u n d s P r e v a l e n c e

r a t e /1 0 0 0

No. % N o. % N o. % N o. % No. %

F ever/co ld 349 53.3 287 56.3 325 58.2 199 52.5 1160 55,3 262.1

A R I/P neum on ia 0.1 - - - - - 0.1 ■

M easles ]8 2.8 3 0.6 - - 0.3 22 1.1 5.0

D ysentery 75 11.5 125 24.6 123 22 .0 80 21 .2 403 19.2 91.1

D iarrhoea 95 14.5 35 6.9 53 9.5 55 14.6 238 11.3 53.8

Jaund ice 6 0.9 3 0.6 3 0,6 3 0,8 15 0.7 3.4

T ypho id 0.1 3 0.6 • - - 4 0.2 0.9

Scabies 24 3.7 21 4.1 6 1.1 - 51 2,4 11.5

H eart-D isease 3 0.5 0,2 - - - 4 0,2 0.9

G astric  U lcer 24 3.7 9 1,8 20 3,6 15 4.0 68 3,2 15.4

O thers 58 8,9 22 4,3 28 5,0 25 6.6 133 6,3 30,0

T otal 654 100.0 509 100.0 558 100.0 378 100.0 1861 100.0 474.2

%  o f  d iseased  
Population

59.1 46 .0 50.4 34.2 47 .4
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Table 3.6.5: D istribution o f diseased persons by type o f treatm ent received 
by disease

Disease Type o f treatment received

Name Allopathic Homeopathic Koblraji No treatment Total

No. % No. % No. % No. % No. %

Fever/co ld 916 78.9 33 2.8 5 0.5 206 17.8 1160 100.0

A R i/P n eu m o n ia 100.0 - - - - - 100.0

M easles 5 22.8 3 !3 .6 - - 14 63.6 22 100,0

D ysen tery 342 84.9 5 1.2 9 2.2 47 11.7 403 100,0

D iarrhoea 199 83.6 6 2.5 4 1.6 29 12.3 238 100,0

Jaund ice 10 66.7 3 20.0 2 13.3 15 100.0

T yphoid 4 100.0 - • 4 100,0

S cab ies 37 72.5 • ■ - 14 27.5 51 100.0

H ean -D lsease 4 ]00 .0 - - - - 4 100.0

G estric  U lcer 58 85.3 - - - - 10 14.7 68 100.0

Others 77 57.8 20 15.0 15 11.3 21 15.9 133 100.0

All d isease 1653 78.6 67 3.2 36 1.7 343 16.3 2099 100,0
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Figure 3.6.1: Distribution o f diseased persons who did not receive 
treatm ent by reasons of non-treatment (N=343)

Figure 3.6.2: Distribution o f 0-6 years old children by receipt of vitamin A 

capsule

-2 0 .7 %

79.3% '

□ Yes ■  No
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Table 3.6.6: Distribution of under five children by Immunization
status (N -853)

Im m unization
S tatus

BCG DPT Polio M easles

All doses completed 90.4 73.2 72.9 72.2

(771) (624) (622) (616)

Timely being given 0,2 1.4 1.4 -

(2) (12) (12) -

Incomplete doses - 15.8 15.7 0.6

(135) (134) (5)

Time yet not come 2.1 2.7 2.7 12.1

(18) (23) (23) (103)

No Immunization given 7.3 6.9 7.3 15.1

(62) (59) (62) (129)

Total 100.0 100.0 100.0 100.0

(853) (853) (K53) (853)

(F igu res in th e  Parentiieses ind ica te  n u m b er o f  ch ildren)

Table-3.6.7: D istribution o f marginal farm  households by use o f

Sourccs o f w ate r

Use of w ate r

D rinking C ooking and  W ashing

N um ber Percentage N um ber Percentage

Tube-well 205 94.9 146 67.6

Pond /Ditch 2 0.9 43 19,9

River /Canal 9 4,2 27 12,5

Total 216 100,0 216 100.0
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Figure 3.6.3: Distribution o f marginal farm households by type

of latrine

Figur 3.6.4: Distribution o f households by mode of hand cleaning by 

the family members after defecation
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Figure 3.6.5: Distribution on of households by use o f sandal /  shoe by
the family members while going to latrine

39.4%- ■'

60.6%

□  Yes ■  No
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Figure 3.7.1 shows that all the family members o f 64.4 per cent households were 

dependent on only one earning member. The marginal farm households depending on 2 

and 3 & above earning members were 22.2 and 13.4 per cent respectively.

Regarding ownership o f  house, 196 marginal farmers (90.7%) had own house to reside, 

while 6.5 per cent had no own house who used to live in other people’s house without 

any rent (Figure 3.7.2). Six marginal farmers (2.8%) were found to live in their parent’s 

house.

Table 3.7.1 presents the land holding o f the marginal farm households. It was found that 

in 25.5 per cent households the holding size was between 81 and 100 decimal o f land, as 

against 24.0 per cent households who had upto 15 decimal o f land. The proportion of 

households decreased with the increase in holding size with an cxccption in highest 

holding size o f 81 -100 decimal o f  land. So, 50.5 per cent households were found to have

16 to 80 decimal o f land. But in respect o f land under cultivation, 24.5 per cent 

households cultivated 16 to 30 decimal o f land and the proportion o f  households 

decreased with the increase in land size under cultivation (Table 3.7,2). Land size up to 

15 and 81 to 100 decimal was found to have cultivated by 18.5 and 15.3 per cent 

households respectively.

Regarding per capita monthly income, in 90 households (41.6%) per capita monthly 

income was between Tk.500 and Tk.999, while in 34.3 per cent households per capita 

income was between Tk.250 and Tk.499 (Table 3.7.3). The mean per capita monthly 

income o f  the marginal farm households was Tk.754.1 ±733.6. In 14 and 17 households 

per capita monthly income was Tk. < 250 and Tk. 1500 & above respectively.

Table 3.7.4 shows the round-wise monthly household income by sources. It shows that at 

the beginning average household monthly income was Tk,2924.1 ±1833.9, which 

increased to Tk.4303.3 ±2587.9 by second round. Monthly incomc again decreased to 

Tk.3018.7 ±3587.2 during third round i.e. in typical lean period, which again increased to 

Tk,3807.6 ±3536.2 in fourth round. By sources o f income, highest average income

3.7: Socio-economic Issues o f M arg inal F arm  Households:
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(Tk.895.2 ±918.1) was obtained from salary and wages (from secondary occupation) 

followed by income o f  Tk.718.3±1266.8 from other non-specific sources (such as part 

time small business; gift/donation/jakat/begging; rent o f  house/shop/ 

rickshaw/van/boat/agricuitural equipments etc). In the first round highest income 

(Tk. 1145.6) was obtained from salary and wages, while in the second round highest 

income (Tk.1421.7) was obtained from household production. But highest income in the 

third round (Tk.812.9) and fourth round (Tk.882.2) round was obtained from other non­

specific sources. Household income from farm production was Tk.630.5 with highest 

income o f Tk.1421.7 during second round. Income obtained from homestead food 

production was also the highest (Tk.258.0) during second round. Highest income from 

salary and wages (Tk.1145.6) was obtained in first round and that was the lowest in lean 

period during third round (Tk.592.3) indicating seasonal unemployment. Per capita 

monthly income by round and source also followed the similar trend as found in round- 

wise household monthly income by sources (Table 3.7.5).

Table 3.7.6 presents the round-wise household monthly income, monthly expenditure on 

different heads o f expenditure by the marginal farm households together with monthly 

expenditure on food as per cent o f  monthly income and total expenditure. It shows that 

monthly household expenditure increased and decreased with corresponding increase and 

decrease o f  total income over the study period. On the contrary, monthly household 

expenditure on food decreased during second round, although monthly income increased, 

which might be due to low prices o f  foods followed by increased other household 

expenses. In the third round the situation was found vice-versa, where expenditure on 

food increased although monthly income and expenditure decreased, which then 

increased with corresponding increase in income and total household expenditure in the 

fourth round. It reveals from the Table that household expenditure on food did not 

proportionately increased with increased income particularly during second and fourth 

round, but household expenditure was higher compared to income during fourth round 

which might be due to increased cost o f  other household expenses including successive 

cultivation. The Table also shows that about 45 per cent o f  total income was spent for 

household expenditure on food, while about 52 per cent o f household total expenditure 

was spent for food.
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Table 3.7.7 shows that per capita monthly income, expenditure and expenditure on food 

followed the similar trend as household monthly income, total expenditure and 

expenditure on food. About 43 and 51 per cent o f  per capita income and total expenditure 

respectively were spent for meeting expenditure on food. In the third round, though per 

capita expenditure on food increased to some extent compared to that o f  second round, 

food intake was drastically decreased to 588.3 gm, which might be due to higher prices of 

food items during this lean period.

Daily labour wage in the study locations by rounds showed that the average daily labour 

wage without any food in all the locations was Tk.49.00 (Table 3.7,8). Mean daily labour 

wages in Nokia, Laksham, Uzirpur and Raygonj were Tk.50.00, 65.00, 30.00 and 50.00 

respectively. The daily labour wage was the highest in Laksham as the cropping pattern 

o f  this area was triple cropping which demanded much labour force resulting high labour 

wage. During dull season in October & November labour wage in all the locations was 

the lowest compared to other seasons, which might be due to lack o f  employment 

opportunities causing surplus labour force with simultaneous decreased demand o f labour 

in this period.

M arket prices o f  essential food commodities during different rounds showed that average 

prices o f wheat flour (ata), potato, mash kalai, egg, duck, mustard oil, leafy vegetables, 

onion, garlic, banana and lemon were found higher during October- November in third 

round due to increased demand and simultaneous food scarcity compared to other 

seasons. On the contrary, prices o f  khesari dal, chicken, small fish, medium size fish were 

lower during this period (Table 3.7.9). The prices o f  different food items were found to 

fluctuate in different seasons according to supply in the market as well as pick harvest 

season o f specific food items. The seasonal fluctuations in market prices o f food 

commoditis as well as in labour wages greatly contributed in the per capita food and 

nutrient intake by the marginal farm households in different rounds, particularly in the 

dull/lean season in October & November months.
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Figure 3.7.1: Distribution of marginal farm households by earning
members

Figure 3.7.2; Distribution of marginal farm households by 
ownership o f house
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Table 3.7.1: Distribution of marginal farm households by land holding

T otal L and  size (in decim als) No. of Households Percentage

Up to 15 decimals 52 24,0

1 6 -3 0  ” 34 15,7

3 1 ^ 5  ” 31 14.4

46 -6 0  ” 28 13.0

61 -8 0  ” 16 7,4

8 1 -1 0 0  ” 55 25.5

Total 216 100.0

Table 3.7.2; D istribution o f households by land under cu ltivation

Size o f cu ltivated  land No. of H ouseholds Percentage

Up to 15 decimals 40 18,5

1 6 -3 0  ” 53 24,5

3 1 ^ 5  ” 35 16,2

46 -6 0  ” 33 15.3

6 1 -8 0  ” 22 10.2

8 1 -1 0 0  ” 33 15.3

Total 216 100,0

202

Dhaka University Institutional Repository



Table 3.7.3: Distribution of households by per capita monthly income

Per Capita M onthly Income (Tk) No. o f Households Percentage

< 250.00 14 6.5

2 5 0 .0 0 -4 9 9 .0 0 74 34.3

5 0 0 .0 0 -9 9 9 .0 0 90 41.6

1 0 0 0 .0 0 - 1499.00 21 9.7

1500.00 and above 17 7.9

Total 216 100.0

M ean  Per C ap ita  M onth ly  Incom e = T k .7 5 4 .l (±  733.6)

Table 3.7.4: Monthly household income by sources and rounds

Rounds

Sources of Incomc

F a rm  la n d  

P ro d u c tio n

(T k .)

H o m estead

p ro d u c tio n

(T k .)

S a la ry  &  

w ages 

(T k .)

O th e r

so u rce s

(T k .)

S e llin g  H /H  

m a te r ia ls  

(T k .)

T a k in g

d e b t/lo a n

(T k .)

T o ta l H /H  

M o n th ly  

Incom e 

(T k .)

F irst R ound 225.2 192.2 1145.6 462.1 396.1 503 .0 2924.1

(± 423 .5) (± 354 .9) (± 941 .8) (±813.9) (± 1073 .8 ) (± 971 .2) (±1833.9)

Second  R ound 1421.7 258.0 977.3 716.1 454.3 475 .9 4303.3

(± 1363.9) (±878.7) (± 840 .5) (± 1175 .5) (± 943 .1) (± 1001.9) (+ 2587.9)

T h ird  R ound 195.4 154.6 592.3 812.9 718.2 545.3 3018.7

(± 434 .2) (± 273 .6) (± 766 .8) (± 1612 .6) (± i8 1 2 .7 ) (± 1830 .2) (±3587.2)

F ourth  R ound 679.8 154.3 865.7 882.2 649 .2 576.4 3807.6

(± 800 .5) (± 445 .3) (± 1019.3) (± 1301 .8) (± 2538 ,5) (± 1666 .8) (±3536.2)

A verage 630.5 189.8 895.2 718.3 554.4 525.1 3513.4

(±981-1) (± 541 .8) (±918.1) (± 1266 .8) (± 1717 .7) (± 1418 .9 ) (± 3025 .5)
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Table 3.7.5: Per capita monthly income by sources of income and rounds

R o u n d s

S o u r c e s  o f  I n c o m e T o ta l  P e r  
C a p ita  

M o n th ly  
In co m e  (T k )

F a rm  land  
P ro d u c tio n  

(T k )

H o m estead
p ro d u c tio n

(T k )

S a la ry
/w ages

(T k )

O th e r
so u rce s

(T k )

S e lling  
H /H  goo d s 

(T k )

T a k in g  
d e b t /low  

(T k )
F irst R ound 48 .4 38.0 244.7 93,4 81.6 101.5 607.5

(+90.3) (± 70 .1 ) (± 216 .7) (±165,6) (± 218 ,9) (± !6 4 ,5 ) (±346.5)

Second  R ound 327 ,7 54.3 213.4 146,3 101,3 108,8 951.8

(± 348 .2 ) (± 205 .4) (± 218 .6) (±239,7) (± 221 .2) (± 340 .9 ) (±721.8)

T h ird  R ound 35.5 30.9 121.0 188,2 159.2 102,1 636.8

(± 77 .3 ) (±44.6) (± 157 .9) (± 509 ,4) (± 397 ,9) (± 327 ,2 ) (± 806 .1)

Fourth  R ound 143.3 29.8 191.5 206,6 129.0 119.1 819.5

(± 170 .4) (±83.9) (± 361 ,9) (± 447 ,3) (± 450 ,8) (± 356 .1 ) (±889.1)

A verage 138.9 38.3 192.7 158,6 117.8 107.9 754.1

(± 233 .9) (±118.8) (± 253 ,9) (± 370 .7) (± 339 ,1) (± 306 .6 ) (± 733 .6)

Table 3.7.6; Household Income, expenditure, expenditure on food by round

R o u n d H /H
m o n th ly
in c o m e

(T k )

H /H
m o n th ly

e x p e n d itu re
(T k )

H /H  
m o n th ly  

e x p e n d itu re  
o n  fo o d  

(T k )

H /H  
m o n th  ly 

e x p e n d itu re  
on

cu  Itiv a tio n  
(T k )

H/M
m o n th ly

o th e r
e x p e n s e s

(T k .)

H /H  
e x p e n d i tu r  
e  o n  fo o d  
a s  %  o f  

to ta l 
in c o m e

H /H  
e x p e n d itu re  
o n  fo o d  as 
% o f  to ta l 

e x p e n d itu re

F irs t 2 9 2 4 .1 2 8 6 3 ,6 1 6 7 0 .9 5 7 4 .7 6 1 8 .0 57.1 58 .3

R o u n d (± 1833 .9 ) (± 2134,2) (± 1463.9) (± 496 ,2) (± 424 .3)

S e c o n d 4 3 0 3 .3 3 0 9 7 ,2 1459 .8 3 4 1 .5 1 2 9 5 .9 3 3 .9 47.1

R o u n d (± 2587 .9 ) (± 2207.7) (± 1406.1) (± 359 .7) (+ 669 .1)

T h ird 3 0 1 8 .7 2 8 1 6 .1 1 5 4 3 .9 2 4 1 ,9 1 0 3 0 .3 51.1 5 4 .8

R o u n d (± 3587 .2 ) (± 1660 .5) (± 1102 .9) (± 349 ,7) (± 674 .7)

F o u r th 3 8 0 7 .6 3 4 1 6 .5 1 6 5 7 .9 2 7 4 .0 1 4 8 4 .6 4 3 .5 4 8 .5

R o u n d (± 3536 .2 ) (± 3323.5) (±518.9) (+ 357 ,4) (± 774 .4)

T o ta l 3 5 1 3 .4 3 0 4 8 .3 1583,1 3 5 8 .0 1 1 0 7 .2 45.1 5 1 .9

(± 3025 .5 ) (± 1575.3) (±739,4) (±415,7) (± 689 .9)

204

Dhaka University Institutional Repository



Table 3.7.7: Per capita monthly Income, expenditure, expenditure on food, 
food & nutrients intake by the marginal farm households

R ound 

o f  survey

P/C /M

Incom e

(T k .)

P/C /M  

E xpendi­

ture (T k.)

P/C/M  

Expendi­

ture on 

food (Tk)

IVC/M Expnd. 

on food as %  o f  

P/C/M  

incom e(T k.)

P/C /M  Expd. 

on food as 

% o f  P/C/M  

tixpend .(T k .)

P/C /D

food

intake

(gm )

P/C/D

calorie

intake

(kcal)

P/C /D

protein

intake

(gm )

First 607.5 594.0 347.3 57.2 58.5 678 .2 1710.2 41.4

Second 951 .8 642.4 302.8 31.8 47.1 672.9 1759.8 41.0

T hird 636 .8 584.2 320.9 50.4 54.9 588.3 I7I9. I 41.4

Fourth 819.5 708.7 344.5 42.0 48.6 774.3 1884.5 44.9

All 754.1 640.2 323,7 42.9 50.5 678.3 1768.3 42,2

Table 3.7.8: Daily labour wage in taka in the study locations by round

Rounds Locations

Dhonakusha.

Nokia

Selunia,

Laksham

West Satla. 

Uzirpur

Bashuria.

Raygonj

All

Localons

First Round 50.00 60.00 30.00 50.00 47,50

Second Round 50.00 70.00 35.00 55.00 52.50

Third Round 40.00 60.00 20.00 40.00 40.00

Fouith Round 60.00 70.00 35.00 55.00 55.00

All Rounds 50.00 65.00 30.00 50,00 49.00
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Table 3.7.9: Market prices of the important food items in the local markets 
of the study area (Tk. per kg /No.) by rounds

Food Item s F irst

Round

Second

R ound

T h ird

Round

F ourth

R ound

Average

Rice (course) 15.50 13.50 15,50 15.50 15.00
Atta 12.00 12.00 13.00 13.00 12.50
Gur (Jagorv) 24.00 26.00 24.00 22.00 24.00
Sugar 33.00 32.00 33.00 32.00 32.50
Potato 5.00 8.50 9,00 5.50 7.00
Lentil 42.00 34.00 37.00 39.00 38.00
Khesari 21.00 16.00 15.00 18.00 17.50
M ash Kalai 20.00 20.00 24.00 22.00 21.50
Egg (Hen)/ 4 pieces 10.75 11.00 12.75 12.50 11.75
Egg (Duck)/ 4 piece 10.75 10,50 13.00 11.75 11.50
Chicken (M edium )/1 piece 70.00 58.00 53.00 51.00 58.00
Duck (M ed ium )/1 piece 62.00 60.00 62.00 60.00 61.00
Small Fish 45.00 42.00 24.00 35.00 36.50
M edium size Fish 70.00 50.00 40.00 40.00 50.00
Milk 14,00 13.00 14.00 15.00 14,00
B eef 60,00 65.00 65.00 58.00 62.00
Soybean Oil 55.00 54.00 54.00 55.00 54.50
M ustard Oil 63.00 53.00 58.00 58.00 58.00
Coconut Oil 85.00 70.00 70.00 75.00 75.00
Leafy Vegetables 3.50 3.50 5.00 3,00 3.75
Other Vegetables 5.00 5.00 5.00 4.00 4.75
Onion 13.00 19,50 41.50 23.50 24.38
Garlic 35.00 37,00 43.00 41.00 39.00
Salt (Open) 7.00 6,00 5.00 5.75 6.00
Salt (Packet) 10.00 10,00 10,00 10.00 10.00
Banana/ 4 pieces 7.00 8,00 9.00 8.00 8.00
Jack-fruit (medium)/ piece - 23,00 - - 23.00
Pine-apple/ piece - 6.00 - - 6.00
Lem on/ 4 piece 4.00 6.00 8.00 - 6.00
Jambura/ piece - - 7,00 - 7.00
Guava/4 piece 8.00 4,00 6.00 - 6.00
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In this section we have considered socio-economic variables such as household total 

income, total expenditure, expenditure on food, family size, number o f  earning members 

and size o f  cultivated land in order to find out relationships with intake o f foods and 

nutrients. Tables 3.8.1 through 3.8.5 present the relationship as measured by correlation 

coefficient between different socio-economic variables and food intake by the marginal 

farm households. Per capita per day intakes o f  cereals, pulses, vegetables, fruits, meat, 

fish, egg and milk were increased, while that o f  roots & tubers and other non-specific 

foods decreased with the increase in household monthly income. Household monthly 

income did not have any significant relationship with cereals, roots & tubers, vegetables, 

fi^its, meat, egg and fat intakes, but there was positive significant correlation with the 

intakes o f  pulse, fish and milk (Table 3.8.1). Per capita intakes o f  pulses, fruits, meat, 

fish, egg and milk were foimd to increase, while that o f roots & tubers, vegetables and 

other non-specific foods decreased with the increase in household monthly total 

expenditure (Table 3.8.2). Only pulses intake was found to have significant positive, 

while that o f  other non-specific foods have negative correlation with monthly total 

expenditure.

Roots & tubers, vegetables, egg, fats & oils and other non-specific foods intakes 

decreased, but only milk intake increased with increase in household monthly 

expenditure on food, while cereals, pulses, fruits, meat and fish intakes did not show any 

regular trend, Monthly expenditure on food was found to have significant negative 

relationship with the levels o f  fat & oils and other non-specific foods intakes, but no 

significant relationship was found with other food groups (Table 3.8.3). Per capita 

household income had positive correlation with pulses, vegetables, fish, egg, milk and 

fats & oils; while per capita expenditure had positive correlation with cereals, pulses, 

vegetables, meat, fish, egg, milk and fats & oils; but only cereals, milk and fat & oils 

intakes were found to be positively correlated with per capita expenditure on food and 

there found no relationship with size o f  cultivated land. (Appendex Tables D-1 to D-4).

3.8. Socio-econom ic D eterm inan ts o f N u tritional Deficiencies:

2 0 7
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Per capita per day intakes o f different food groups decreased, while only pulses intake 

increased with increase in family size. Family size had a  negative relationship with level 

o f  cereal, roots & tubers, vegetables, egg, fat & oils and other non-specific food intakes, 

while the relationship o f other food groups intakes was negative and insignificant (Table

3.8.4). Per capita intakes o f  cereals and fish increased, while fruits, meat, egg and fat & 

oils decreased with the increase in number earning members in the household; but intakes 

o f  pulses, roots and vegetables did not show any regular trend. N um ber o f earning 

members had a  significant positive and negative correlation with only cereal and egg 

intakes respectively (Table 3.8.5),

Tables 3.8.6 to 3,8.8 indicate that there was no close relationship between household 

monthly income, total expenditure & expenditure on food and different nutrients intakes 

with an exception o f  fat intake, where there was a higlily significant negative correlation 

with household monthly expenditure on food. Calorie, protein, fat, carbohydrate, 

thiamine, niacin, vitamin C and zinc intakes were negatively correlated with family size 

(Table 3.8.9). But calorie, carbohydrate and niacin intakes were significantly positively 

correlated with the number o f  earning members (Table 3.8.10). While in respect o f per 

capita income, expenditure and expenditure on food, there were highly significant 

positive relationships with the intakes o f calorie, protein, fat, carbohydrate, calcium, 

niacin and vitamin C and there found no relationship between the size o f cultivated land 

and intake o f  different nutrients (Appendix Tables D-5 to D-8).

Results as obtained from multiple regression analysis for calorie intake with different 

socio-economic variables are presented in Table 3,8,11, It was seen that family size, total 

number o f  earring members and monthly expenditure were significantly related to per 

capita calorie intake.
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*nô \o

(N
so

o
00

— »n
00 ^

>o
fS

'CI

s
o

c
w

O'Tt

'O
oo

•ooo

rr

O '

o

'O
o

<s
O

o
o

m
r-

r*»

o
O'

*r\
O '

•/•j
r*̂
fS

c
.2

<i>
k
o
U

c

*o
e
o>
6
u

o
o
d

o

d

4>
a
c
<9
O
tS
'5
&o

o
*4>
>
4>
-J

217

Dhaka University Institutional Repository



o

S
c

c
«

' C

D
C

>
n

T5
b
O
Q .

a
4 ->

'5.
( 0u
b .
oa

■ D

C
< 0

2
o

£

E
o

£
O )c

ra
0 )

o
jQ

E
3

z

CO
CO
_ o

n

H

<

u

• o
a
e

b .

on
E

ei
£

ou
B

c
' >
n

c :

c

'§

OQ
€

00
e

eo

so
E

o

h-
■ a

5 “

EfU)

Son

B
u >

5s
SDA

Mlfi

os

Cvl CN
( N

r**3
O '

o
o
<N

in
o

» n

o

\ o

( N

CMun

dO
O
( N O

r j

CO

eN

r* -
tt
fS

m
(N

o
Os

Ov
O '

r*** 90
\ d

( N

CO

CO
o6
dO

* n00
' O

oOs

o r**
<N

E
o

>
o

-D
<g
<i>
0>

H

00Ov
o

occ
o

h -

«n
<N
o

o

o

<N
o

o
(N
O

'O
o
o

'OfS

o

r**
00

(N
o

c.Si
o
LCto
0>

o
U

0>
o
sC9
O

*E
oO

218

Dhaka University Institutional Repository



Table 3.8.11: Multiple Regression Analysis for Calorie intake

M ultiple R= 0.46 

R Square =0.21 

Adjusted R  Square =0,194 

F =13.87; (df=4), Significance o f F=0.000 

Variable in the equation:

Variable P S.Ep Beta T Sig T.

Family Size -6 0.68 12.11 -0.41 -5,0 0.000

Total No. o f  earring 
members

132.16 24.83 0.38 5.3 0.000
Per capita Total Monthly 
expenditure on foods (Tk)

0.43 0.16 0.18 2.65 0.009

Per capita monthly H/H 
Total Expenditure

0.02 0.012 0.12 1,69 0.093

Dependent Variable; Per capita calorie intake. 

Independent Variables:

Family Size

Total No. o f  earning members 

Land under cultivation/ operation (dec.)

Per capita Total monthly income (Tk.)

Per capita Total monthly expenditure on foods (Tk.) 

Per capita Total monthly expenditure (Tk)

M onthly H/H income (Tk)

Monthly H/H Total expenditure on foods (Tk.) 

M onthly H/H total expenditure (Tk.)
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3.9: Sources o f M oney for Household Expenditure and Measures for Attaining 

Household Food Security:

Regarding earning money for meeting the cost o f food production and purchase, Table

3.9.1 shows that 82.9 per cent o f the marginal farm households were often depended on 

extra income form secondary or minor occupation and 19.0 per cent used to take 

loan/debt from available sources. Twenty seven (12.5 %) households reported that they 

used to sell produced food grains and other cash crops to meet food purchase and 

production costs. Six and three households were also reported to sell domestic animals 

such as duck /  chicken /  egg /  milk and cows /goats respectively.

Regarding adopted measures by the marginal farmers on their own for attaining 

household food security during food scarsity, it was found that 137 (63.5%) marginal 

farmers stated that they usually used to take loan/debt from relatives and/or neighbours, 

while 17.6 per cent stated that they went for selling extra labour to earn more income 

(Table-3.9.2). Measures like - part-time rickshaw / van pulling, selling domestic animals 

& poultry were reported by 3.7, and 3.2 per cent marginal farmers respectively. Nine 

respondents (4.2%) reported that they used to spend their previous savings. Nine 

marginal farmers (4.2%) also mentioned that at time o f severe food shortages their family 

used to go and stay at the relative’s house for some days as guest.

In respect o f the opinion o f  the marginal farmers about appropriate measures to be 

adopted to ensure round the year food security in the households, Table 3.9.3 shows that 

easy loan without interest for investing in income generating activities was mentioned by

34.3 per cent marginal farmers. Augmenting employment opportunities to increase 

income and there by purchasing power capacity was mentioned by 7.9 per cent. Measures 

like -  more food production using modem agricultural practices, reduction o f prices of 

farm equipments & ensuring reasonable prices o f  agricultural products, and fixation of 

wage rate according to market prices o f  food commodities were respectively mentioned 

by 3.7, 3.8 and 2.8 per cent marginal farmers. However, majority o f the farmers (64.4%) 

advocated all possible measures as a  package programme to be adopted to ensure 

household food security round the year instead o f citing any single measure for this 

purpose.
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Table 3.9.1: Distribution of marginal farm households by sources 
of money to meet food purchasing / production cost
(Sources are not mutually exclusive)

Sources o f money No. of 

H ouseholds

Percentage

By selling food grains and other cash crops 27 12.5

By taking debt / loan 41 19.0

By selling duck /chicken /egg /milk etc. 6 2.8

By selling domestic animals (cows /goats) 3 1.4

By earning money from secondary or minor occupations 179 82.9

Other sources 27 12.5

Table 3.9.2: Distribution of marginal farm households by measures usually 
adopted to maintain food supply while the household faces 
food scarsity (Multiple responses)

M easured  usually  adopted to m ain tain  food supply No. of 

H ouseholds

Percentage

1. Selling extra labour for more income 38 17.6

2. Part-time Rickshaw /Van pulling 8 3.7

3. Taking debt /loan from relatives and /or neighbours 137 63.5

4. Residing in relative’s home as guest for some days 9 4.2

5. Go to the nearest town for search o f work 2 0.9

6. Temporary business(vegetables, fhiit & fish) 2 0.9

7. Spending previous savings 9 4.2

8. Selling domestic animals and poultry 7 3.2

9. Selling household gOOdS(fumciurc/hcHise/lin/tree/bambooCIC.) 3 1.4

10. Other non -  specific measures 41 19.0
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Table 3.9.3: Distribution of respondents by their opinion about appropriate 
measures to be adopted for ensuring round the year 
household food security (Multiple responses)

O pinion abou t m easures to be adopted No. of 

R espondents tage

Percen­

1. Producing more food using modem agricultural practices, 

HYV o f  seeds, appropriate fertilizers, irrigation and multiple 

food cropping by maximum utilization o f farm land and 

homestead.

2. Reducing prices o f farm equipments & materials and ensuring 

reasonable market prices o f agricultural products

3. keeping the market prices o f essential food commodities within 

the reach o f  the poor through adequate supply o f  foods in the 

market and establishment o f  open market sale during food 

shortages

4. Augmenting easy employment opportunities in order to 

increase purchasing power capacity

5. Taking necessary attempts to fix wage rate according to market 

prices o f food commodities

6. Arrangement o f  easy loan without interest for income 

generating activities (IGA)

7. All the above measures

17

74

140

3.7

3.8

2.3

7.9

2.8

34.3

64.9
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DISCUSSION

4.1. Discussion:

For food supply the marginal farmers can not solely depend on household food 

production, rather other other sources are needed. Because about 98 per cent o f  marginal 

farm households usually got their food supply from both household production and food 

purchased from market (Figure 3.2.1). Annual food production in the marginal farm 

households was 1193.8 kg, o f which 971.1 kg (including 843.2 kg staple) was produced 

in the cultivated farm land and 222.7 kg (including about 100 kg o f  leafy & non-leafy 

vegetables) was produced in the homestead. About 81% o f total food production was 

obtained from cultivated farm land, while the rest amount was obtained from homestead 

(Table 3.2.1). Per capita per annum food production was 238.8 kg (including 168.7kg 

cereals and 29.3 kg vegetables) which is lower than the average figure o f  o f  total crop 

production in Bangladesh, as stated by an UNICEF report'*^^ that per capita crop 

production in Bangladesh is 0.24 metric ton i.e. 240 kg. Lowest farm land production was 

obtained in third round during October-November, while lowest homestead production 

was obtained in fourth round during January-February (Table 3.2.2). About 49 per cent 

households produced less than 300 kg o f food annually, while 21.3 per cent produced 

1000 kg & more food (Table 3.2.3). Since food production in a household is considered 

as a  measure o f  household food security and is regarded as an important source of 

household food supply, the food production situation indicates that the marginal fanners 

could have produced about half o f  their household food requirement, which might be 

considered as a strong indicator o f  perpetual food insecurity in their households.

Since different kinds o f vegetables cultivation, fruit trees plantation and rearing of 

poultry and domestic animals in the homestead are considered as the indicator o f  future 

food security o f the household, it was expected that all the marginal farme households 

would have cultivated varieties o f vegetables & fruits trees in their homestead. But the 

results showed that only 27, 15.2 and 11.2 per cent households respectively were found to 

cultivate data sak, kachu sak, lal sak and pui sak respectively, while about 52, 38, 34 and 

21 per cent were found to cultivate sweet pumpkin & broad beans, water pumpkin, gourd
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and chichinga respectively (Table 3.2.4). Similarly, more than 90 per cent o f  the marginal 

farm households did not have planted citrus fruit trees in their homestead, on the other 

hand about 35, 32, 21, 18 and 12 per cent households respectively have planted mango, 

jackfruit, coconut, guava and papya trees permanently (Table 3.2.5). About 54 and 80 per 

cent households did not have any cow and goat respectively and about 85 per cent 

households had different number o f  poultry, while in only 12.5 per cent households there 

were milky cows (Table 3.2.6). These homestead production trend might be due to 

unavailability o f  excess land/space in the homestead for cultivating vegetables & fruits 

and rearing o f  poultry & domestic animals indicating that the marginal farm households 

were run short o f animal foods and protecting foods at present as well as in the future 

indicating their present and future food insecurity.

Food availability in a households depends on the utilization pattern o f  produced foods, 

because, people usually use food in different ways beyod household consumption. And as 

such about half o f  the produced foods are left available for consumption. In this study it 

was found that out o f 971.1 kg o f  total food produced in the marginal farm households 

from cultivated farm land, only 41.5 per cent was utilized for household consumption, 

while 52.1 per cent was used for sale (Table 3.2.7). The corresponding figures for 

homestead food production were 55,4 and 43.1 per cent respectively (Table 3.2.8). 

However, about 44 per cent o f  total annual food production was left available for 

consumption by the marginal farm household members, where as more than half (50.4%) 

o f the produced food was utilized for sale in order to meet the cost o f  other household 

needs (Figure 3.2.2). As a result per capita per annum and per capita per day availability 

o f  food obtained for consumption from household production amounted to only 105.4 kg 

and 290 gm respectively o f  which about 93% was staples and about 14% was vegetables 

(Table 3.2.9). Per capita availability o f  food grains o f  Indian population was 531 gm in 

2000, which was 395 gm in 1951 although about 40% o f Indian population live below 

poverty line which is much higher than that obtained in the marginal farm

households. Food availability for consumption was also much lower than that found in 

Saotal households o f  Bangladesh, which was 631 gm per capita per daŷ *̂̂ . Food 

availability status o f  the marginal farm households, however, indicates that a few more
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than 40 per cent o f per capita food intake could be provided by household production and 

the rest amount o f  food would be obtained from other sources, such as purchasing from 

market.

The marginal farmers usually, getting no other alternative, are bound to sell a major 

portion o f  the produced food items for meeting the cost o f  other household needs and 

successive cultivation, which hampers in attaining household food security. As such it 

was mentioned by about 36 per cent marginal farm households that food would be 

available for attaining household food security throughout the year if  produced foods 

were not at all sold for other purposes. But if  produced food were partly sold, the 

expected level o f  food security was found to be more or less opposite, where the 

proportion o f  households mentioning food would be available throughout the year came 

down to only 4.2 per cent (Figure 3.2.3). A study in 1996 by CCDB in Bangladesh 

indicated that 79.8% o f  828 beneficiary rural marginal and landless households under 

People’s Participatory Rural Development Programme were food insecure before entry 

into the programme, characterized by unavailability o f food throughout the year, which 

reduced to about 44% after completion o f the programme^’*. The results o f the present 

study reveal that selling o f  produced foods caused food insecurity in the marginal farm 

households and if  these people could manage the cost o f successive cultivation and other 

household needs from earned income by secondary occupations or other income 

generating activities, they could be able to attain household food security from own 

production for the maximum period o f the year.

Income is an indicator to assess the household food security and food intake o f a family. 

Since 64.4 per cent o f marginal farm households were dependent on only one earning 

member in the household (Figure 3.7.1) and due to low wage rate (Table 3.7.8), the 

average monthly income o f  the marginal farm households was also low and only 

Tk.3513.4 (±3025.5) (Table 3.7.4). And per capita monthly income was Tk. 754,1 (±

733.6) and in 14 and 17 households per capita monthly income was Tk. <250 and 

Tk.1500 & above respectively (Table 3.7.3), Highest income (Tk.895.2) was obtained by 

the marginal farmers from salary and wages which was 25.5 per cent o f the total
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household income, while income from household production was 23.4 per cent o f die 

total income (Table 3.7.4). Household expenditure was found to be increased and 

decreased with the level o f  income, but expenditure on food was not found as such (Table

3.7.6), which might be due to fluctuation o f  prices o f food commodities in different 

seasons (Table 3.7.9).

Household expenditure on food is also considered as an important indicator o f  household 

food security. In this study it was found that about 45 per cent o f  total income was spent 

by the marginal farm households for household expenditure on food, while about 52 per 

cent o f total household expenditure was spent for food (Table 3.7.6), which is lower than 

that reported by third report o f World Nutritional Situation which showed that more than 

60% o f  the total household expenditure in Bangladesh is allocated to foods indicating 

food insecurity at the household level

As the marginal farmers are the key people o f food production for the entire population, 

their sound health and good nutritional status is essential to work hard for increasing food 

production. So, for the sake o f  increasing food production and its continuty there is a 

need to keep them  healthy for hard working. And which is dependent on adequate food 

and nutrient intake throughout the year. Household food security or in other words food 

availability in the household mostly ensures adequate food and nutrient intake. Although 

nutrition security o f  all the family members is the ultimate goal o f household food 

security, it alone is not sufficient enough to bring about good nutritional situation. 

Because, nutritional improvement is related to different factors that determine the 

consumption and utilization o f food by a person. Good enviromnental sanitation and 

hygienic practices ensure proper utilization o f consumed foods. But the marginal farm 

household members most often fail to have adequate and safe food intake throughout the 

year due to low food production, low food availability for consumption, low household 

income and poor sanitation as well. As a result they become malnourished and unhealthy 

to work efficiently. This view has been fairly reflected in the results obtained o f this 

study.
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The findings regarding food production, utilization and availability for consumption 

indicate perpetual food insecurity in the marginal farm households. Lower food and 

nutrient intake by the members o f marginal farm households also support this view. It 

w as found that mean per capita per day food intake o f the marginal farm households was

678.3 gm including 450.5 and 118.9 and 31.8 gm cereals, vegetables and animal foods 

respectively (Table 3.2.13), which was 52.2gm lower than the mean per capita food 

intake o f  rural population (730.8gm) as found in 1995-96 national nutrition survey^®. 

Intakes o f all food groups except vegetables were found to be lower among marginal 

farm households compared to 1995-96 survey intakes. Besides, households having 

monthly household income <Tk. 3000/- per capita per day food intake was 713 gm 

including cereals-452 gm, and households having per capita monthly income <Tk.400/- 

food intake was 694 gm including cereals-448 gm, while households with < 100 decimals 

operated land mean food intake was 725.4 gm including 458.5 gm cereals , all o f  which 

were higher than the intake o f  marginal farmers. Food intake in the small farm 

households (marginal) estimated in 1981-82 national nutrition survey was also much 

higher (745gm including 470gm cereals) Average intake o f cereal was also much 

higher (548gm) among the population o f West Bengal, India than that found in this 

study^^’ . Higher vegetables intake by marginal farm households might be due to the fact 

that these people are the rural poor who usually cook and eat more vegetables o f  different 

kinds in order to increase the bulk o f their diets and as such vegetables intakes became 

higher in them compared to 1995-96 intake o f  rural population (Table 3.2.15). The 

findings indicate that the members o f  the marginal farm households are low fed 

compared to other rural population and hence more food insecure.

The marginal farmers aged between 20 and 59 years, who are the main work force for 

food production, were also found to consume much less amount o f foods (about 202 gm) 

o f all groups compared to rural adult population (Table 3.2.16), So. it reveals that the 

consumption o f  major food items by the hard working marginal farmers might have 

caused lower intake o f  macronutrients, as it has been found that except iron intake o f  all 

the nutrients o f  adult marginal farmers was low compared to the intake o f  rural adult 

population^'’ (Table 3.2.21). About 464 kcal, 13.0 gm protein and 147.5 mg calcium were
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less consumed by the marginal farmers than the rural adult population. It reveals that 

although the marginal farmers belong to one section o f  rural adult population, their lower 

nutrients intake is indicative o f chronic food insecurity resulting higher proportion o f 

chronic energy deficiency and thereby poor nutritional status.

Similarly, intakes o f  m ost o f the nutrients by the marginal farm households were lower 

than the rural population as well as than the requirement, as it has been foimd that per 

capita calorie intake was 1768.3 kcal, while protein, fat, carbohydrate, calcium, iron and 

vitamin C intakes were 42.2gm, 7,7gm, 380.Igm, 251.4mg, 13.1mg and 24.6 mg per 

capita respectively. The intakes o f only vitamin A. thiamine and niacin could meet the 

requirement (Table 3.2.19). Calorie intake o f  small farm households as found in 1981-82 

was 1873 kcal and calorie intakes in households with monthly income < Tk. 3000/-, 

per capita monthly income < Tk. 400/- and with <100 decimal o f  operated land were 

1862, 1827 and 1889 kcal respectively as found in 1995-96 survey CCDB in 1996 

found that per capita food intake o f  marginal & landless families was 788gm including 

513.2gm cereals providing 2126 kcal energy and calorie intake o f  the Indian 

population as found in 1995 was 2172 kcal'^^. All the mentioned calorie intakes were 

much higher than the intakes o f  marginal farm households in this study indicating more 

food insecurity.

Nutritional status is the reflection o f food and nutrient intake and thereby food security o f 

the marginal farm households. It was found that 58.1 per cent o f adult marginal farmers 

were chronic energy deficient (Table 3.5.1) which is about 10 per cent more than the 

rural aduU population as found in national nutrition survey in 1995 -  96 Chronic 

energy deficiency was found to increase with the increase in age o f  adults and the 

prevalence was more than 83 per cent in elderly people (Table 3.5.2b). It rteveals that the 

adult marginal farmers were more food insecure than the rural adults, although they were 

given priority o f  eating meals first o f  all, eating good quality foods in more amount, and 

not suffering from less eating when the household faced food scarcity compared to other 

members o f  the households (Tables 3.4.1 to 3.4.3). This was the situation o f  food security 

o f  the adult marginal farmers upon whom the other household members depended, who
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were usually deprived in all aspects and given less priority in food intake indicating that 

there would be more food insecurity in them. Thus the household as a whole became food 

insecure. The nutritional situation o f  other members o f  the marginal farm household also 

confirms this view, as about 65 and 63.0 per cent adolescents were stunted and 

underweighth respectively and about 46 per cent were chronic energy deficient (CED) 

(Table 3.5.3 and 3.5.4). About 72 per cent o f 6-9 years old children were malnourished in 

respect o f both stunting and underweight and 65.3 per cent were malnourished in respect 

o f  both stunting and wasting and on an average 59.3, 12.0 and 62.0 per cent children were 

stunted, wasted and underweight respectively (Table 3.5.6). When compared with the 

findings o f national nutrition survey in 1995-96, stunting and underweight rates were 

found to be higher among 6-9 years old children o f marginal farmers than the rural 

children^® (Table 3.5.8). It indicates that both height and weight o f these children were 

low for age which is indicative o f  chronic low food intake by the marginal farm 

households due to perpetual food insecurity. Similarly, 78.5 per cent o f children aged 6- 

71 months were malnourished in respect o f both stunting and underweight, while 73.0 per 

cent were malnourished in respect o f  both stunting and wasting and overall 69.4, 12.9 and 

64.8 per cent were stunted, wasted and underweight respectively (Table-3.5.10), and 

according to Gomez classification 94.5 per cent (including 4.0% severe) were 

malnourished (Figure 3.5.8 & 3.5.9). Stunting rate was higher, while wasting and 

underweight rates were lower among farmer’s children than those found for rural children 

in 1995-96 national nutrition survey (Table 3.5.17). Nutritional status o f  marginally poor 

Indian rural children (0-4 years) excluding 5 States showed that stunting was 53.6 per 

cent^^^. Therefore, it reveals that chronic malnutrition is more prevalent among the 

children o f  marginal farmers than acute form o f malnutrition indicating chronic food 

insecurity.

Besides nutritional status, among the study population 20.8, 13,0 and 12.0 per cent were 

also found to have been suffering from dental caries, enlarged thyroid gland and angular 

stomatitis. Some 1.5, 1.0 per cent was found to suffering from nightblindness, bitot's spot 

due to vitamin A deficiency and 1.7 per cent was found suffering from dermatosis (Table 

3.6.1). Nightblindness was much higher in marginal farm household members, while
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angular stomatitis was found to be lower than that o f  rural population as found in 1995- 

96 survey^*’. The prevalence o f nightblindness and angular stomatitis is the reflection of 

low intake o f  vitamin A and riboflavin per capita. Although carotene intake was higher 

and hence total vitamin A intake was also higher, but due to very low intake o f  fats & 

oils, vitam in A could not be utilized as was expected causing higher incidence o f 

nightblindness.

M orbidity pattern shows that 47.4 per cent o f  the study people were well suffering from 

various diseases: 55.3 per cent suffereng from fever/cold followed by dysentery (19.2%), 

while morbidity o f diarrhoea was found 11.3 per cent (Table 3.6.4). And 16.3 per cent of 

the diseased persons did not have received any sort o f treatment mostly because o f poor 

economic condition and negligence due to high level o f illiteracy (Table 3.6.5, Figure

3.6.1 and Table 3.1.2); and due to these reasons vitamin A capsule distribution coverage 

among 0-6 months old children o f these households was only 20.7 per cent (Figure 3.6.2).

Since sources o f  drinking and cooking water in the household and personal and 

environmental sanitation indicate the situation o f utilization o f  consumed food, morbidity 

and thus state o f  health and nutritional status; it was found that although about 95 per cent 

households were using tube-well water for drinking, yet about 33 per cent households 

were not using tube well water for cooking and washing (Table 3.6.7). Again in 13 per 

cent households there was no latrine, while sanitary /water sealed latrine was found in 7.4 

per cent households (Figure 3.6.3) and the members o f about 95 and 2.3 per cent 

households were found to use ash /mud & water and soap & water for cleaning o f hands 

after defecation (Figure 3.6.4). The findings regarding sources o f water and sanitation 

support the high incidence o f  dysentery and diarrhoea among the members o f marginal 

farm households which were much higher than the overall prevalence rate o f Bangladeshi 

population

The study also confirms the prevalence o f  the practice o f  giving more quality foods to the 

male, specially the household head and /or male earning members o f  the family. 

Nutritional need o f individuals has always been ignored. In this study the food
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preferences data among the members o f marginal farm households reveals that females, 

irrespective o f  age groups and physiological state, were given less preferences in respect 

o f eating meals first, adequate amount o f  food intake and eating more good quality foods 

as well. On the other hand, male members, specially the household heads were the first 

eater and given more preference in eating good quality foods in more amounts (Tables

3.4.1, 3.4.2 and 3.4.3). It seems that these mal-practice o f  food allocation among the 

family members are principally due to taboos, superstitions, ignoreince and lack of 

nutritional knowledge as well.

Therefore, if  we consider and examine the results obtained in respect o f  household food 

production, utilization o f produced food and food availability for consumption, household 

income, food and nutrient intake, food preferences, prevalence o f  chronic energy 

deficiency (CED) among adult farmers and malnutrition among adolescents & young 

children, morbidity and personal & environmental sanitation, then without any hasitation 

it can undoubtedly be inferred that the marginal farm households were food insecure and 

the pattern o f  their food insecurity was mostly perpetual in nature.

The status o f  household food security and food intake is not the same in all seasons rather 

it varies depending on the food scarcity/shortages in the household, food short supply in 

the local markets and situation o f  employment. It is thought that seasonality infiunces and 

aggravates household food insecurity. In this study it was found that about 85 per cent 

marginal farm households faced food shortages during Falgun & Choitra (mid February 

to mid April) -  the usual food shortage period which is now widely considered as critical 

lean period before boro paddy harvest. And another 45.4 per cent households faced food 

shortages during Kartik & Agrahayan (mid October to mid December) -  the period which 

is also considered as another critical lean period o f  Bangladesh before aman paddy 

harvest (Table 3.2.10). And as such about 79 per cent o f  the marginal farm households 

had to purchase rice for different periods from 1 to 5 months to meet the food short 

supply in their households (Table 3.2.11), and about 42 per cent households had to 

purchase rice ranging from 100 to 300 kg during the mentioned period (Table 3.2.12). In
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a  study it has been estimated that the marginal farm households o f Bangladesh purchased 

on an average 62 to 80 per cent o f the rice they consume

Moreover, food intake o f  the marginal farm households was also found different in 

different seasons. Highest intake (774.3gm) was observed in abundant period during 

January & February (4'*’ round) after ainan harvest, while lowest (588.3gm) intake was 

found in the typical lean period during October and November (3rd round) before aman 

harvest (Table 3.2.14). The consumption o f all group o f foods were less in third round 

compared to fourth round and the differences in intakes o f almost all food groups except 

roots, meat, milk, egg and fruits between third and fourth round were statistically highly 

significant (p<O.OOI).The lowest intake o f vegetables and fruits during lean period 

indicates low production and scarcity o f vegetables in autumn season (October -  

November), which caused drastic low intake o f these food items in the marginal farm 

households in that period.

It was also found that majority o f the nutritents were found to be consumed in leser 

amounts in the third round compared to other rounds. At the beginning calorie intake was 

1710.2 kcal, which increased to 1759.8 kcal in second round, then slightly decreased to

1719.1 kcal in third round and then again increased by 164.4 kcal to 1884.5 kcal in the 

fourth round (Jan.- Feb.), which might be due to the increased intake o f  foods, 

particularly, cereal foods after anian harvest (Table 3.5,20). The differences in intakes o f 

calorie, protein, fat, carbohydrate, iron, carotene, tliiamine, riboflavin, niacin and zinc 

between lean (Ŝ '* round) and abundant period (4'*’ round) were statistically significant 

(p<.001). Corresponding nutritional situation in different rounds showed that highest 

stunting was observed among adolescents (67.0%) and 6-9 years children (62.3%) during 

third round indicating chronic malnutrition (Table 3.5.3 and Figure 3.5.1). Highest 

prevalence o f  stunting (71.6%) and underweight (70.0%) was also observed among 6-71 

months old children during third round in October-November (Figure 3.5.4). The 

observed nutritional situation fairly corresponds with the lowest food intake in third 

round (Table 3.1.2). The findings indicate that seasonality had an influence on the food 

security status o f  the marginal farm households as the existing food insecurity aggravated
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during lean season (third round), which again reduced in abundant period after aman 

harvest during December & January.

Male-female difference in food intake in the marginal farm households was also 

remarkable and hence food insecurity was more prevalent among female members. Intake 

o f  all the food items with an exception o f milk & milk products and other non-specific 

food item were found significantly higher (p<.001) in males than female members (Table 

3.2.17.) indicating that females o f marginal farm households were deprived o f adequate 

food intake like all other females o f rural communities, Moreover, the females were 

found to consume other non-specific food beyond the known food groups in more 

amounts in order to satisfy their hunger which is a common practice among rural women. 

Similarly all the nutrients were consumed by the females in lesser am ount compared to 

their male counterparts and the differences were highly significant (p<.001) (Table 

3.2.22). Females, irrespective o f age groups and physiological state, are given less 

preferences in respect o f  eating meals first, adequate amount o f  food intake and eating 

more good quality foods compared to the male members. This mal-practice o f intra­

family food distribution has influenced in the intake o f  food and nutrients by the male 

and female members o f  different age groups.

Nutritional status showed that CED was higher among adult males than females, 

specially higher in more active males than females o f  18-39 years age group (Table 

3.5.2a and Table 3.5.2b) indicating that because o f  increased demand male marginal 

farmers needed more energy to do hard work in agricultural activities, which due to 

inadequate food intake made them more chronic energy deficient. The prevalances of 

stunting, undew eigh t and CED were higher in male adolescents than females, which 

might be due to the fact that the adolescent boys are more active and engaged in more 

energy expensive activities compared to the girls. This over activities leading the boys 

towards higher proportions o f underweight (68.9%) and CED (51.7%) (Tables 3.5.3 and

3.5.4), indicating acute food insecurity among male adolescents o f marginal farm 

households.
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In respect o f  both stunting & underweight and both stunting & wasting, 6-9 years old 

male children were more malnourished (75.2% & 66.7% respectively) than female 

children (68.6% & 64.0% respectively). Girls were more stunted compared to boys, while 

boys were more underweight and wasted than girls (Table 3.5.6), and according to 

Gomez classification females were found more malnourished than males (Table 3.5.7). 

Among 6-71 months old children stunting (72.4%) and underweight (69.8%) rates were 

higher, whereas wasting (10.9%) rate was lower in females than male children (Table 

3.5.10). Male children were found to suffer from wasting in higher proportion in all 

rounds than girls (Figure 3.5.6). This situation might be due to the fact that male children 

are usually more active and spending more time in energy expensive playing than girls 

leading them towards acute energy deffeciency giving rise to acute weight loss and 

ultimately they become wasted. But the proportion o f  simultaneously stunted and 

underweight children reveals that females were the worst sufferer and the situation was 

comperatively better in males than females in respect o f  Gomez classification (Table 

3.5.14). The food and nutrients intake and nutritional status o f  both sexes indicate that 

none among male and female members o f marginal farm households were food secure, 

rather both groups were the victims o f household food insecurity.

Regarding relationship as measured by correlation co-efficient between different socio­

economic variables and food and nutrient intakes, it was found that positive significant 

correlation was found between the intakes o f  pulse, fish and milk and household monthly 

income, but no significant relationship was found with the intakes o f  other food groups. 

Among the known food groups only pulses intake was found to have significant positive 

coaelation with monthly total expenditure. Monthly expenditure on food was found to 

have significant negative relationship with the levels o f fat & oils and other non-specific 

foods intakes, but no significant relationship was found with other food groups (Tables

3.8.1, 3.8.2 & 3.8.3). Family size had a  negative relationship with level o f  cereal, roots & 

tubers, vegetables, egg, fat & oils and other non-specific food intakes (Table 3.8.4), while 

number o f  earning members had a significant positive correlation with cereal intake and a 

negative correlation with egg intake, but no significant correlation was found with the 

intakes o f other food groups (Table 3.8.5).
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There was no close relationship between household monthly income, total expenditure & 

expenditure on food and intakes o f different nutrients with an exception o f  fat intake, 

where there was a highly significant negative correlation with household monthly 

expenditure on food (Tables 3.8.6 to 3.8.8). Calorie, protein, fat, carbohydrate, thiamine, 

niacin, vitamin C and zinc intakes were negatively correlated with family size (Table 

3.8.9). But calorie, carbohydrate and niacin intakes were significantly positively 

correlated with the number o f  earning members in the household (Table 3.8.10). Multiple 

regression analysis also showed that family size, number o f  total earning members and 

household monthly expenditure was found significantly related to per capita calorie 

intake (Table 3.8.11).

To meet the food production and food purchasing costs majority o f  the marginal farmers

(82.9%) were found to depend on income earned by the principal and secondary

occupations (Table 3.9.1). Falgun-Chaitra and Kartik -  Agrahayan months were the two

lean periods, as stated earlier, faced by the majority o f  marginal farm households before

aus and am an paddy harvest respectively (Table 3.2.10). So, during these periods the

marginal farmers adopted multiple measures to maintain food supply in their households.

A loan for food procurement is a  good indicator o f household food insecurity. In this

study it was found that 63.5 per cent marginal farm households took debt/loan from

relatives and/or neighbours to maintain food supply in their household during the period

o f  food scarcity (Table 3.9.2). A study by HKI carried out among Char households in

Bangladesh showed that 17 % Char households took loan to purchase foods during
228previous two months compared with only 11 % o f  rural households and almost one 

third (30%) o f  households in Chittagong Hill Tracts were found to have taken a loan for 

food in the previous month that was much higher than rural Bangladesh^'^. These figures 

are much lower than that obtained by the marginal farm households indicating more food 

insecurity. Similarly, the marginal farmers passed their opinion about multiple measures 

to be adopted in order to ensure round the year food security in their households. Among 

the mentioned measures 34.3 and 7.9 per cent marginal farmers advocated easy loan 

without interest for adopting income generating activities and augmenting easy 

employment opporunities respectively. O f course, majority o f  the marginal farmers
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(64.4%) advocated all the possible measures to be adopted as a package programme in 

order to maintain round the year household food security (Tabic 3.9.3).

As the income from household production was too low in the marginal farm households, 

they are to depend on earned income from different sources (Table 3.7.4) to meet the 

food production and purchasing cost as well as to meet the cost o f  other unavoidable 

household needs. So, if  the earned income can be increased at least to some extent by 

increasing salary and wages and by adoption o f income generating activities, the 

marginal farmers could be able to spend more money for food purchasing. Thus 

household food food security and thereby adequate food intake could be achieved.

The findings also indicate that the marginal farmers used to adopt different measures 

within their reach to ensure food supply during food shortages. Moreover, they have 

pointed out different measures which, according to them, would be able to bring about 

household food security round the year. O f course, they do not possess such capacity to 

adopt most o f  the mentioned measures on their own such as— available easy loan for 

undertaking income generating activities; reasonable market price o f  agricultural 

products; control o f  food prices; available supply o f  HYV seeds, fertilizers & irrigation 

and augmenting employment opportunities during dull seasons etc. The marginal farmers 

and the villagers were trying to obtain financial support from the Government and other 

developing agencies o f  the country in order to undertake appropriate income generating 

activities for meeting their household expenditure.
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1. There is paucity o f  literature relating to household food secui'ity o f  marginal farm 

households in Bangladesh and elsewhere in the world faced during the study 

period.

2. Under reporting about food production and food intake by the marginal farm 

household members with the hope that they would get some help either in cash or 

credit in future.

3. Due to country-wide devasting flood in the country during the study period, data 

collection during third round had to conduct about one month later than the 

schedule.

4. For convienience 24 hours recall method was used to collect food intake data and 

hence direct weighing method was not considred.

5. Inclusion o f all nutritional parameters was not feasible for this study.

6. The marginal farm households from all the divisions were included in the study 

but drought and flood prone areas were not considered.

4.2. L im itation  of the  Study:
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CONCLUSION AND RECOMMENDATION

Inadequate and imbalanced food and nutrient intake by the marginal farm  household 

members, particularly during lean season, were due to low household food production 

and in turn low food availability for consumption lead higher prevalence o f chronic 

m alnutrition (stunting) in children and adolescents. Higher proportion o f  chronic energy 

deficiency was also seen among both male and female adults. Total food intake o f  the 

marginal farm households was lower than intakes o f rural population o f  Bangladesh.

S ^ o re o v e r , about 44 per cent o f  produced foods were available for household 

consumption and more than 50 per cent was sold to meet the cost o f  other household 

needs and successive cultivation, ^ n d  as such about 36 per cent marginal framers could 

have food security round the year if  produced foods were not at all sold. While only 4.2 

per cent households expressed to have food security if  partly sold^ Similarly, household 

monthly income, total expenditure and expenditure on food in thes^.households were also 

low and about 45 and 52 per cent o f  total income and total expenditure respectively were 

spent for household expenditure on food. Besides, about 64 per cent marginal farmers 

used to take loan from available sources to maintain food security in the households 

during scarcity. Therefore, food and nutrients intake, nutritional status and morbidity of 

the marginal farm households and the differences thereof between male & female 

members and lean & abundant seasons as well as food preferences indicate that the 

marginal farm households were food insecure and their food insecurity was perpetual in 

nature^'y^d these findings obviously reveal that the marginal farmers have no ability to 

lead a socially useftil and economically productive life. This is a common picture o f  the 

marginal farm households prevailing all over Bangladesh.

However, low food & nutrient intake and resultant poor nutritional status was due to 

multiple causative factors, which directly or indirectly contributed to food insecurity. So, 

factors contributing food insecurity are needed to be prevented aiming at the gradual 

improvement o f  health and nutritional status o f the marginal farm household members, 

specially the adult farmers, so that they could be able to do work regularly for sustainable
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increasing food production. This requires adoption o f  appropriate preventive measures

mostly on self-help basis. Hence, it is concluded v/ith the following recommendations:

i. For increasing household food production and thereby increasing food and

nutrient intake maximum utilization o f crop land & homestead o f  the marginal

farmers must be ensured by using HYV and improved techniques o f  cultivation.

For this purpose, use o f  power tiller, high yielding varietis o f  seeds, organic 

manure, irrigation, multiple cropping, mixed cropping, crop-rotation and crop 

diversification are needed to be encouraged among the marginal farmers.

ii. For increasing consumption and meeting micronutrient requirement establishment 

o f  kitchen garden and plantation o f  permanent fruit trees in the homestead to be 

encouraged for round the year vegetable and fhiit production. Similarly, poultry 

and cattle/goat rearing are also to be encouraged to supply animal protein in the 

family diet as well as to earn extra income.

iii. Selling o f foods produced should be strongly discouraged and adoption o f  IGA 

should be incouraged in order to increase food availability for household 

consumption.

iv. For increasing household income, appropriate income generating activities other 

than farm activities are needed to be introduced with small scale investment by 

providing credit without or with minimum interest, so that the marginal farmers 

do not think it necessary to sell a  portion o f  the produced food to meet the cost o f 

other household needs.

V , For uniform supply o f food during all seasons through out the country as well as

for controlling the prices o f  essential food items open market sale o f staples 

should be introduced on a regular basis by the Government.

vi. Market prices o f  essential food stuffs to be kept within the purchasing capacity o f 

the marginal farmers.

vii. Appropriate measures needed to be adopted by the responsible authority for 

fixiation o f  labour wage based on the market prices o f common food stuffs.

viii. Labour-intensive public works or food for works, labour-intensive agriculture 

based employment opportunities are to be created and augmented during dull/ 

lean seasons by the government.
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ix. Take away food aid or feeding centres for feeding the vulnerable groups are to be 

established in the rural areas during emergencies with treatment facilities for 

common diseases.

All the mentioned strategies are needed to be introduced and adopted as and when 

feasible. But the marginal farmers do not posses such capacity to adopt most o f  the 

meastu'es on their own. Hence, an intergated approach must be undertaken with the help 

o f  local leaders, upazilla level agriculture and other government officials along with 

financial support in order to increase food production, availability & intake and there by 

to improve health and nutritional status o f the marginal farmers o f the country. Further 

indepth study may show the most appropriate path.

240

Dhaka University Institutional Repository



CHAPTER -  SIX

BIBLIOGRAPHY

Dhaka University Institutional Repository



BIBLIOGRAPHY

1. W orld Food Summit- 1996, Rome, Italy. 1996.

2. O' Cornier M, Kiely D, Mulvihill M, Winters A, Bollard C, Hamilton A, Corrigan C, 

Moore E. School nutrition survey. Community Care, Mullingar Co Westmeath. Ir 

M ed J. 1993 May ; 86(3): 89-91.

3. Bogart L J, George M O and Callowahy D H. Nutrition and Physical Fitness, 10'̂ ' 

End. Saurders College Publishing, Philadelphia, pp. 3— 5, 1973.

4. Bangladesh Journal o f Nutrition, Bangladesh National Nutrition Council; 1993; 6: 1, 

p.p. 29— 30.

5. D S McLaren. Nutritional assessment in: Text Book o f Paediatric Nutrition, (Eds,), 

DS McLaren, D Burman and C Livingstone, 1976, p- 91.

6. Judith E. Brown. Nutrition Now, University o f M innesota West Publishing, 1995.

7. Robinson, W.D. Nutrition in Medical Education in Proceeding W estern Hemisphere 

N utrition Congress— 1965, Am. Medical Association, Chicago, pp. 206, 1966.

8. Report on ' Property and Hunger'. World Bank Food Security Department, 1986. 

Campbell- C C. Food Insecurity; a nutritional outcome or a predictor variable? 

Division o f  Nutritional Sciences, Cornell University, Ithaca, NY 14853 -  4410, Nutri. 

1991 Mar; 121 (3 ) :4 0 8 -  15.

i^l^JA tem ational Conference on Nutrition: Nutrition and Development, a Global 

Assessment, FAO o f the United Nations and WHO, 1992.

11. Per Pinstrup- Andersen. Nutrition and Development. Prepared for Novartis. 

Symposium on Nutrition and Development, International Food Policy Research 

Institute (IFPRI), Basel, Switzerland, November 30, 200.

12. Laura Jane Harper, Brady J. Deaton and Judy A. Driskell. Food, Nutrition and 

Agriculture, Text Book, FAO o f  the United Nations, Rome, 1984.

13. Infant and young child feeding, WHO/ UNICEF, 1991.

14. M ant D. Effectiveness o f dietary intervention in general practice. Am J Clin Nutr 

1966; 4: 537-47.

15. Tasnim S, Chowhury S, Rahman F. Nutritional Status o f Pregnant Women Attending 

a Periurban Antenatal Out- patient Clinic. Bang J Med Sci. 2002 Mar; 08(01): 35-38.

241

Dhaka University Institutional Repository



^ ^ F A O  “Assessment o f the World Food Security Situation”. Report No. CFS: 99/2 o f 

the 25'*’ Session o f the Committee on World Food Security, May 31-June 2. Rome: 

FAO 1999.

17. UNICEF, State o f  the world children 1992. New York: Oxford University Press. 

1992.

18. Puffer RR, Scrrane C B. Pattern o f  Mortality in Children; Pan American Health 

Organization, Pan American Sanitary Bureau, W ashington , D.C. pp 204-6.

19. Rahman K M and Awal AMMA. Nutrition and Poverty Abstract, Bangladesh 

N utrition Conference. March 15— 17, 1997.

20. Schelp FP and Pongaew. Analysis o f low birth weight rates and associated factors in 

rural and urban hospital in Thailand. J Trop Pediatr 1985; 31:4-8

21. Tomkins A (2000). Malnutrition, morbidity and mortality in children and their 

mothers. Proc N utr Soc. 2000; 59:135-46.

22. Villalpando S and Loez- Alarcon M. Growth faltering is prevented by breast feeding 

in underprivileged infants from Mexico City. J Nutr 2000; 130: 546-552.

23. W aterlow JC. Causes and mechanisms o f linear growth retardation (stimting). Eur J 

Clin Nutr. 1994; 48 (Suppl 1): Si-S4.

24. World Health Organization. Measuring change in Nutrition status. Guidelines for 

Assessing for Nutritional Impact on Supplementary Feeding Programmes for 

Vulerable groups. WHO 1983; Geneva, Switzerland.

25. Berg A. The Nutrition Factor. The Brookings Institute, Washington D.C. 1973.

26. Statistical Year Book o f  Bangladesh, Bangladesh Bureau o f Statistics, Dhaka. 1996.

27. Nutrition Survey o f  East Pakistan, 1962-64, U.S Department o f Health. Education 

and W elfare, W ashington D.C, USA, 1966.

28. Nutrition Survey o f Rural Bangladesh, 1975-76, Institute o f  Nutrition and Food 

Science, University o f  Dhaka, Bangladesh, December, 1977.

29. Nutrition Survey o f  Rural Bangladesh, 1981-82, Institute o f Nutrition and Food 

Science, University o f Dhaka, Bangladesh, December 1983.

30. Nature and Extent o f Malnutrition in Bangladesh, Bangladesh National Nutrition 

Survey, 1995-96, Institute o f  Nutrition and Food Science, University o f Dhaka, July 

1998.

242

Dhaka University Institutional Repository



31. Kuh D, W adsworth M. Parental height, childhood environment and subsequent adult 

height in a  national birth cohort. Int J Epidemiol 1989; 18:663-8.

32. Carbalo M. The provision o f contraceptive methods during lactation and support for 

breast feeding; policies and practice. Int J Gynae Obstet 1987; 25 (supplement): 27-45.

33. Bangladesh Breastfeeing Foundation (BBF), The benefits o f breastfeeding. BBF 

Research Bulletin 2000; 6(l);3-4.

34. Jelliffe DB and Jeliffee EFP. Dietar>' management o f  young children with Acute 

Diarrhoea. Geneva: World Health Organization, 1989.

35. National Institute o f Population Research and Training (NIPORT). Bangladesh 

Demographic and Health survey (BDHS) 1996-97. M itra and Associates, 

Demographic Health Surveys, Maryland, Macro International Inc, Dhaka and 

Claverton: 1997.

36. Belsey M  A. Child health and development: health o f  the newborn. In; Baum JD, ed. 

Birth risks. New York: Raven Press, 1993:1-24.

37. Sundaram S I. Feeding a  hungry world, Social Welfare 1996; 43(9).

38. M osley WH and Gray R. Childhood precursors o f aduU morbidity and mortality in 

developing countries: implications for health programmes. In: Gribble J N and 

Preston S H eds. The Epidemiological Transition: Policy and Planning Implications 

for Developing Countries. ‘Washington, DC: National Academy Press, 1993.

39. W illiams DRR, Roberts SJ and Davis TW. Death from ischemic heart disease and 

infant mortality in England and Wales. J Epidemiol Community Health 1979; 33: 

199-202.

40. Ben-Shlomo Y, Davey Smith G. Deprivation in infancy or in adult life: which is more 

important for mortality risk? Lancet 1991;377: 530-4.

41. Statistical Year Book o f Bangladesh, 1997. Bangladesh Bureau o f  Statistics, Statistics 

Division, M inistry o f Planning. 1997

42. Statistical Pocketbook o f Bangladesh 1998. Bangladesh Bureau o f  Statistics, 

Statistics Division, Ministry o f Planning, June 1999.

43. Statistical Pocketbook o f Bangladesh 2002. Bangladesh Bureau o f  Statistics, 

Statistics Division, Ministry o f Planning, April 2004.

243

Dhaka University Institutional Repository



44. Maxwei! S and Frankerberger T  eds. Household food security: concept, indicators 

and measurements: a technical review. New York, USA, 1992.

45. "Malnutrition in South Asia: A regional profile". ROSA Publication No. 5, UNICEF, 

November, 1997.

46. Census o f Agriculture, 1996, Bangladesh Bureau o f Statistics, National Series-Vol.I, 

July, 1999.

47. Agricultural Economics (Krishi Arthaniti), Bangladesh Technical Education Board 

(BTEB) and Department o f Agricultural Extension (DAE), August, 1997.

‘̂ ^ s /w o rld  Food Conference (WFC), 1974.

i^4^W orld  Summit for Social Development (WSSD), Copenhagen, 1995.

^ 5 ^  Krishnakumar A, Eradicating hunger: the quest o f a food secured world, 

Fom tlinel996; 13 (22):102.

51. Anderson S A. Core indicators o f nutritional state for difficult - to-sample 

populations, Journal o f Nutrition 120 (1990): 1598.)

52. Sen A, “Food entitlement and food aid programmes”, in Report o f  the World Food 

Programme-Govemment o f the Netherlands Seminar on Food Aid (The Hague, 

Netherlands: October 1983), pp. 111-122.

53. Food Security in South Asia, http: // w ww.fao.ora/

DCOREP/004/AB981 E/ab981 eOb.htm -  Top O f Page)

54. Report o f  DGIS (Directoraat Generaal Internationale Samenwerking).

Netherlajids M inistry for Development Corporation. 1990.)

55. Synthsis Report: Third VPO (Nutrition improvement programme for support o f 

developement activities o f  Nongovernmental organizations) Programme Evaluation.

" Nutrition and household food security ". Nutrition improvement programme for 

support o f  development activities o f Non-governmental Organization;

The Netherlands Government, January 1992.

56. Beyond Food Production; strategy for Food - and Nutrition Security at Household 

Level. Synthesis study VPO-Programme Evaluation Cycle 1994 -1997. The Hague, 

April 1997.

57. FAO (1996) Food security assessment. Technical paper WFS &. Rome.

58. Liaison Committee (1994) Food security beyond 2000. contribution by the NGDO-

244

Dhaka University Institutional Repository

http://www.fao.ora/


EC Liaison Committee to the debate on policies for food security, Brussels.

59. Greeley M. (1991) Environmental and Food Security Objectives in Rural Project 

Design, in: IDS Bulletin, Vol. 22, No. 3, pp 35-42, Institute o f  Development Studies, 

Sussex.

60. Davies S & M Leach (1991) Globalism versus Villagism: national and international 

issues in food security and the environment in : IDS Bulletin, Vol. 22, No. 3,

pp 43-49, Institute o f Development Studies, Sussex.

61. M ebrahtu S et al, (1995) Agriculture and Nutrition, in; P. Pinslrup- Andersen et al 

(eds) Child growth and nutrition in developing countries, Cornell University Press, 

London.

62. Bhattacharrya K, V Groverman, E Jansonius, S Kamil (1996) Food security and 

nutritional improvement: two sides o f  the same coin. Leusden.

63. Baayens, I. & Bokhoven (1989) Verslag van het onderzoek naar 

beoordelingsmethoden en beoordelingskriteria voor voedsel -  en voedingsprojekten 

in Latijns-Amerika. Novib. Den Haag, p 45.

64. Kermedy E & H E Bouis (1993) Linkages between agriculture and nutrition. IFPRI, 

Washington, D. C. p 3.

65. Sector- en themabeleidsdocummenten van Ontwikkclingssamenwerking. nr. 10, 

Voeding (1995), The Hague, p 27 (UNICEF Conceptual framework.

,_66v Kracht U and Schulz M (1999). Food Security and Nutrition:The Global Challenge. 

Lit. Verlag; Germany.

^ ^ N a tio n a l  Agricultural Policy Implementation, lADP Background Paper, The 

Agricultural Sector Programme Support (ASPS) Bangladesh. Policy & Planning 

Support Unit, Ministry o f Agriculture, MO A -  lADP Work Group, April 2003. 

'y 6 ^S en  A. Poverty and Famine: An Essay on Entitlement and Development. Oxford. UK: 

Clarendon Press, 1981.

69. John W. Mellor. Global Food Balances and Food Security: International Food Policy 

Research Institute, Washington D C, Reprinted from World Development 1988; 19 

(9): Reprint No. -155.

Mellor JW. “Commentry: The changing global food scene -  Opportunities for 

development and poverty alleviation,” IFPRI Report, Vol. 8, No. 3 ( Washington, D

245

Dhaka University Institutional Repository



C ; International Food Policy Research Institute, October 1986).

71. United States Department o f Agriculture (USDA), “Production, supply, and 

distribution tape, 1987,” (Washington, DC: USDA, 1987).

W orld Bank, Poverty and Hunger: Issues and Options for Food Security in 

Developing Countries, Washington, DC: The World Bank, 1986.

73. Reutlinger S and M Selowsky, “Malnutrition and poverty: Magnitude and policy 

options,” World Bank Occasional Paper No. 23 (Baltimore, MD: Johns Hopkins 

University Press, 1976.

74. Sukhatme PV. “Nutrition and poverty,” Ninth Lai Bahadur Shastri Memorial 

Lecture (New Delhi, India: Indian Agricultural Research Institute, 1977).

75. M argen S. “Comment on “The nature o f  the nutrition problem ,’ by Leonardo M ata,” 

in L. Joy (Ed.), Nutrition Planning: The State o f  the Art (London, UK: IPC Science 

and Technology press, 1978), pp. 103-104.

76. M ellor JW , and G Desai, “Agricultural change and real poverty: A synthesis,” in J.W. 

M ellor and G. Desai (Eds.), Agricultural Change and Rural Poverty (Baltimore, MD: 

Johns Hopkins University Press, 1985), pp. 192-210.

77. Dandekar VM, “Agriculture, employment and poverty,” in R. E. B. Lucas and G. F. 

Papanek (Eds.), The Indian Economy; Recent Development and Future Prospects 

(Boulder, CO; W estview Press, 1988), pp. 93-120.

78. Ahluwalia MS, “Rural poverty, agricultural production and prices: A 

reexamination,” in J.W. M ellor and G.M. Desai (Eds.) Agricultural change and 

Rural Poverty (Baltimore, MD: Johns Hopkins University Press, 1985), pp. 59-75.

79. Lele U and J W Mellor, “Technological change, distributive bias, and labor transfer in 

a  two-sector economy”, Oxford Economic Papers, Vol. 33. No.3 (November 1981), 

pp. 426-441.

( 8 ^  Kumar SK, “Effect o f  seasonal food shortage on agricultural production in Zambia,” 

W orld Development, Vol. 16 No. 9{September 1988), pp. 1051-1063.

81. WPT James and E C Schofield: Human Energy Requirement. A M anual for Planners 

and Nutritionists, Food and agricultural Organization o f the United Nations, Oxford 

University Press, Oxford, New York, Tokyo 1990.

82. Ranade CG, D Jha and CL Delgado, “Technological change, production costs, and

246

Dhaka University Institutional Repository



supply response,”  in JW M ellor and R Ahmed (EJds.). Agricultural Price Policy for 

Developing Countries (Baltimore, MD; Johns Hopkins University Press, 1988), 

pp.308-330.

83. von Braun J, “Effects o f technological change in agriculture on food consumption 

and nutrition: Rice in a  W est African setting,” W orld Development, Vol. 16. No. 9 

(September 1988), pp. 1083-1098.

84. Ahmed R and M Hossain, Infrastructure and Development o f  a  Rural Economy 

W ashington, DC: International Food Policy Research Institute. 1987.

85. W anmali S, “Changes in the provision and use o f services in the North Arcot region.” 

in P Hazell and Ramasamy (Eds.), Green Revolution Revisited: A Study o f the High- 

Yielding Rice Varieties in Tamil Nadu (Baltimore, MD: Johns Hopkins University 

press, forthcoming).

86. M ellor JW  and BG Johnston, “The world food equation: Interrelation among 

development, employment, and food constmiption,” Journal o f  Economic Literature, 

Vol. 22 (June 1984). pp. 531-574.

87. Lele U and LR Myers, “Change in East Africa; Domestic Policies, agricultural 

performance, and W orld Bank Assistance, 1963-86, Parts I and II,” MADIA 

(March 1987).

88. W orld Bank, W orld Development Report, 1987 (New York, NY: Oxford University 

Press, 1987).

89. Lele U, “Agriculture growth, domestic policy, and external assistance to Africa: 

Lessons o f  a quarter century,” Paper presented at the Eighth Agricultural Sector 

Symposium on Trade, Aid, and Policy Reform for Agriculture, sponsored by 

Agricultural and Rural Development Department o f  the World Bank (Washington,

DC: January 1988).

90. Alexandratos N. World food and agriculture; outlook for the medium and longer 

term. Proc- Natl- Acad- Sci-U.S.A. 1999 May 25; 96(11): 5908-14.)

91. Singer H, J Wood and T Jennings. Food Aid: The Challenge and the Opportunity 

(Cambridge, UK: Oxford University Press, 1987).

92. Clay E, “Food aid and development; Issues and evidence.” World Food Program 

Occasional Paper No. 3 (Rome, Italy: WFP, 1985a).

247

Dhaka University Institutional Repository



93. Reutlinger S, “Project food aid and equitable growth: Income transfer efficiency 

first,” in Report o f the World Food Programme - Government o f the Netherlands 

Seminar on Food Aid (The Hague, Netherlands: October 1983), pp. 167-178.

94. Schultz T  W, “Effects o f  the international donor community on farm people,” 

American Journal o f  Agricultural Economics, Vol. 62, No.5 (December 1980), 

pp. 837-878.

95. Maxwell S J and H W Singer, “Food aid to developing countries: A survey,” World 

Development, Vol. 7, No. 3 (March 1979), pp. 225-247.

96. M ellor JW , “Food price policy and Income distribution in low-income countries,” 

Economic Development and Cultural Change, Vol. 27, No. I (October 1978), 

pp. 1-26.

97. M ellor J W, “The functions o f agricultural prices in economic development,” Indian 

Journal o f Agricultural Economic, Vol. 13, No. I (January/March 1968). pp. 23-38.

98. Ezekiel H., “Food aid and the creation o f  assets.” paper presented at International 

Food Policy Research Institute Board Seminar (Mexico City, Mexico: January 1988).

99. Kumar S K, “Impact o f subsidized rice on food consumption and nutrition in Kerala,” 

Research Report 5 (Washington, DC: International Food Policy Research Institute. 

January 1979).

100. Garcia M and P Pinstrup-Andersen, “The pilot food price subsidy schcme in the 

Philippines: Its impact on income, food consumption, and nutrition status,” Research 

Report 61 (Washington, DC: International Food Policy Research Institute, August 1987).

101. Alderman H, J von Braun and S A Sakr, “Egypt’s Food Subsidy and Rationing 

System: A description.” Research Report 34 (Washington, DC: Internationa! Food 

Policy Research Institute, October 1982).

102. Alderman H, J von Braun, “The effects o f  the Egyptian food ration and subsidy 

system on income distribution and consumption,” Rese2irch Report 45 (Washington, 

DC: International Food Policy Research Institute, July 1984).

103. Ahmed R, “Food grain supply, distribution, and consumption policies with a dual 

pricing mechanism: A case study o f  Bangladesh,” Research Report 8 (Washington, 

DC; International Food Policy Research Institute, May 1979).

104. Gavan J D and I S Chandrasekera, “The impact o f  public food grain distribution on

248

Dhaka University Institutional Repository



food consumption and welfare in Sri Lanka,” Research Report 13 (Washington, DC; 

International Food Policy Research Institute, December 1979).

105. George P S, “Public distribution o f  food grains in Kerala -  Income distribution 

implications and effectiveness,” Research Report 7 (Washington, DC: International 

Food Policy Research Institute, March 1979).

106. Gray C W, “Food consumption parameters for Brazil and iheir application to food 

policy,” Research Report 32 (Washington, DC: International Food Policy Research 

Institute, September 1982).

107. Scobie G M, “Food subsidies in Egypt: Their impact on foreign exchange and 

trade,” Research Report 40 (Washington, DC: International Food Policy Research 

Institute, August 1983)

108. Trairatvorakul P, “The effects in income distribution and nutrition o f  alternative rice 

price policies in Thailand,” Research Report 46 (Washington, DC: International 

Food Policy Research Institute, November 1984).

109. V on Braun J and H de Haen, “The effect o f food price and subsidy policies on 

Egyptian agriculture,” Research Report 42 (Washington, DC; International Food 

Policy Research Institute, November 1983).

110. Ahmed R and A Bernard, “Fluctuations o f rice prices and an approach to rice price 

stabilization in Bangladesh” (Washington, DC; International Food Policy Research 

Institute, 1987).

111. Alderman H, “The effect o f food price and income changes on the acquisition of 

food by low-income households” (Washington DC: International Food Policy 

Research Institute, 1986).

112. M ellor JW  and U Lale, “Growth linkages o f the food grain technologies”, Indian 

Journal o f Agricultural Economics, Vol. 23 (January -  March 1973), pp. 35-55.

113. M ellor JW. The New Economics o f  Growth (Intliaca, NY: Cornell University 

Press, 1976).

114. Hazell PBR and A Roell, “ Rural growth linkages: Household expenditure patterns 

in Malaysia and Nigeria,” Research Report 41 (Washington, DC; International Food 

Policy Research Institute, September 1983).

249

Dhaka University Institutional Repository



115. Reardon T, P Matlon and CL Delgado. “Coping with household-level food 

insecurity in drought-affected areas o f  Burkina Faso,” World Development, Vol. 16, 

No.9 (September 1988), pp.1065-1074.

116. Pinstrup-Andersen P, “Agricultural policy and human nutrition,” Paper presented at 

Agricultural Policy Workshop(Santiago, Dominican Republic; April 1985), Table-1, pp 9,

117. Reardon T and P Malton. “Seasonal food insecurity and vulnerability in drought -  

affected areas o f  Burkina Faso”, in D. Sahn (e d .) , Causes and Implications of 

Seasonal Variability in Household Food security (Baltimore, M D: Johns Hopkins 

University Press, forthcoming).

118. Reutlinger S, Knapp K. Food security in food deficit countries. World Bank Staff 

W orking Paper No. 393. Washington, DC: World Bank, 1980.

119. Kennedy E. The effects o f sugarcane production on food security, health and 

nutrition in Kenya: a longitudinal analysis. Research Report No. 78. Washington, 

DC: International Food Policy Research Institute, December 1989.

120. CoUomb P. Food security and rural development. Seventh W orld Congress for Rural 

Sociology, 25 June-2 July 1988, Bologna, Italy. Population 1990; 2: pp29-36.

121. Schiff M, Valdes A. Poverty, food and malnutrition: implications for food security 

in developing countries. Am J Agric Econ 1990; 72:1318-22.

122. Staatz JM, D'Agostino VC, Sundberg S. Measuring food security in Africa: 

conceptual, empirical, and policy issues. Am J Agric Econ 1990;72:1311-7.

123. Holmboe-Ottesen G, Wandel M. Household food security: application o f  a 

normative concept in research for planning o f sustainable development. Forum for 

Utviklingsstudier, 1990; 1:59-73.

124. Haddad I, Kennedy E, and Sullivan J, Choice o f indicators for food security and 

nutrition monitoring. Food Policy 1994; 19: 323 -  53.

125. M arek T. Ending malnutrition: Why increasing income is not enough. W orld Bank 

A ftica Technical Department, Technical Working Paper No. 5. Washington, DC: 

W orld Bank, October 1992.

126. Schiff M, Valdes A. The link between poverty and malnutrition - a household 

theoretic approach. Working Paper No. 536. Washington, DC: World Bank, 1990.

250

Dhaka University Institutional Repository



127. International Fund for Agricultural Development. Rural poverty alleviation and 

nutrition: IFAD’s evolving experiences. A technical paper. Rome: IFAD, Technical 

Advisory Division, 1992.

128. DeW alt KM. Nutrition and the comercialization o f agriculture: ten years later . 

Department o f  Behavioral Science, University o f Kentacky, Lexington 40536 -

0086. S ocS ci Med. 1993 Jun; 36(11): 1407-16.

129. Rosegrant M W, Leach N, Gerpaclo R V. Alternative futures for world cereal and 

meat consumption. P ro c -N u tr-  Soc. 1999 May; 58(2): 219-34.

130. Kennedy E T, O niang’ 0 -  R. Household and preschooler vitamin A consumption in 

southwestern Kenya. Internationa! Food Policy Research Institute, W ashington , 

DC, 20036; JN utr. 1993 Mar; 123(5): 841-6.

131. Lareo LR, Gracia BN, Fajardo L, Romero LH, Acciarri G, Pradilla A, Maldonado C, 

Reed M, Doza CH. From food basket to food security. The food factor in nutritional 

surveillance. Arch- Latinoan- Nutr. 1990 Mar; 40 (1): 22-43.

132. Cassels C, W ijga A, Pant M, Nabarro D. Coping strategies o f East Nepal famers : 

Can development initiatives help? Report o f the Impact o f the Kosi Hill Area Rural 

Development Programme, Kathmondu, N e p a l: Khardep , 1987.

133. Hay RW. The political economy o f famine. Nutr Health. 1986; 4(2): 71-82.

134. Bapna S L. Option for ensuring household food security in India. New Delhi: 

UNICEF, 1993: 1-37.

135. Vijayalakshmi P. Food and Nutrition Security -  A Basic Requirement for Human 

Resource Development. The Ind J Nutr Dietet, (2002), 39, 343).

136. Borton J and Shoham J. Mapping vulnerability to food insecurity: tentative 

guidelines for WFP officers, Relief and Development Institute, London, UK. 1991).

137. Frankenberger T. Measuring household livelihood security: an approach for 

reducing absolute poverty. Food Forum No. 34, Washington , DC, USA, 1996).

138. Gittelsohn J. Openning the box: intra-household food allocation in rural Nepal. Soc 

Sci M ed 1991; 33:1141-54.

139. Gittelsohn J, Thapa M, Landman L. Cultural factors, caloric intake and 

micronutrient sufficiency in rural Nepali households. Soc Sci M ed 1997; 44: 173-49.

251

Dhaka University Institutional Repository



140. Alderman H, Gracia M. Poverty, household food security, and nutrition in rural 

Pakistan. Washington, D.C: International Food Policy Research Institute. 1993.

141. Operationalizing household food security in rural Nepal; 

h ttp ://vm w . unu.edu/unupress/food/V193e/ch04.htm)

142. Molony C. Systematic valence coding o f Maxican “Hot -  cold" foods. Ecol Food 

N u tr l9 7 5 ;4 : 6 7 - 7 4 .

143. Currier R. The hot -  cold syndrom and symbolic balance in Maxican and Spanish 

American folk medicine. Ethnology 1966; 5: 251 -  63.

144. W ilson C S. Food beliefs affects nutritional status o f  Malay Fisherfolk. J Nutr Educ 

1 9 7 1 ;2 :9 6 -8 .

145. W ilson C S. Food Taboos o f  child birth: the Malay example. Ecol Food N utr 1973; 

2: 2 6 7 -7 4 .

146. W alter JP. Internal - external poverty and nutritional determinates o f  urban slum 

youth. Ecol Food Nutr 1973; 2; 3-10.

147. Leonard WR, Household-level strategies for protecting children from seasonal food 

scarcity. Soc Sci Med 1991; 33: 1127 -  33.

148. McElroy A, Townsend PK. Medical anthropology in ecological perspective. 2"'̂  ed, 

Boulder, Coi, USA: Westview Press, 1989.

149. Orlove BS, Stability and change in high land Andean dietary patterns. In: Harris M, 

Ross EB, eds. Food and evaluation: toward a  theory o f  himian food habits. 

Philadelphia, Pa, USA: Temple University Press, 1987: 481 -5 1 6 ) .

150. Feenstra G. Community food security: improving the nutritional and social health 

o f  communities. Communicator 1996; 19(2): 3 - 4 .

151. Crooks DL. Dietary quality among poor Appalachian school children: a question o f 

food security. Communicator 1996; 19(2): 5 - 8 .

152. Jerome NW , Kandel RE, Pelto GH. An ecological approach. In: Jerome NW. Candel 

RE, Pelto GH, eds. Nutritional anthropology: contemporary approaches to diet and 

culture. N ew  York: Redgrave Publishing Company, 1980: 13 - 4 5 .

153. Pritchett L and Summers L H (1996) “ Wealthier is Healthier”, Journal o f Human 

Resources, XXXI (4): 841-68

252

Dhaka University Institutional Repository

http://vmw


154. Pitt, M (1983) “ Food Preferences and Nutrition in Rural Bangladesh”. Review o f 

Economics and Statistics, 65(1).;

155. Strauss J (1984) “ Joint Determination o f Food Consumption and Production in 

Rural Sierra Leone: Estimates o f  Household -  Firm Model”. Journal of 

Development Econom ics,14: 77-103

156. Behrm an J R, and W olfe B L (1984) “ More Evidence on Nutrition Demand:

Income Seems Overrated and W om en's Schooling Underemphasized”. Journal of 

Development Economics, 14: 105-128.

157. Behrm an J R and Deolalikar A (1987) “ Will Developing Country Nutrition Improve 

with Income? A Case Study for Rural South India” , Journal o f  Political Economy. 

95(3).

158. Behrman J R and Deolalikar A (1988) “ Health and Nutrition”, in H. B. Chenery and 

T N Srinivasan (eds.) Handbook o f  Developing Economics, Vol. 1. Amsterdam: 

North-Holland.

159. Bouis H E and Haddad L J(1992) “ Are Estimates o f  Calorie-Income Elasticities 

Too High? A Recalibration o f the Plausible Range”, Journal o f Developing 

Economics, 39(2).

160. Bouis H E (1994) “ The Effect o f Income on Demand for Food in Poor Countries: 

Are Our Databases Giving us Reliable Estimates?”, Journal o f  Developing 

Economics, 44(1)

161. Dasgupta P (1993) An Inquiry into Well-being and Destitution. Oxford University 

Press: Oxford.

162. Strauss J and Thomas D (1995a) “ Food, Nutrition and Economic Development”, 

paper presented at the 18'*’ congress o f the International Economic Association, 

Tunis, Dec 1995.

163. Strauss J and Thomas D (1995b) “Human Resources: Empirical Modeling o f 

households and Family Decisions”, in T. N. Srinivasan and J.R. Behrman (eds.) 

Handbook o f  Development Economics, Vol. 3A.Amsterdam: North-HoIIand.

164. Bhargava A (1991) “ Estimating Short and Long Run Income Elasticities o f  Foods 

and Nutritents for Rural South India”, Journal o f the Royal Statistical Society, 

series A, 154: 151-74.

253

Dhaka University Institutional Repository



165. Bhargava A (1994) “ Modelling the health o f  Filipino Children", Journal o f  the 

Royal Statistical Society, series A, 157; 417-32.

166. Scrimshaw N S, Taylor C E ad Gordon J E (1968) Interactions o f  Nutrition and 

Infections. WHO M onograph Series 57, WHO: Geneva.

167. Scrimshaw N S (1977) “Effects o f  Infection on Nutritional requirements”, American 

Journal o f  Clinical Nutrition,30.

168. M ata L J (1975) “Malnutrition-lnfection Interactions in the Tropics”, American 

Journal o f  Tropical Medicine and Hygiene,24.

169. Chen L C and Scrimshaw N S (1983) Diarrhoea and Malnutrition. Plenum Press: 

New York.

170. Biesel W R (1984) “ The Metabolic Effects o f  Infection”, Progress in Food and 

Nutritional Sciences, 8: 43-75,

171. Anand S and Ravallion M (1993) “ Human Development in Poor Countries: On the 

Role o f  Private incomes and public Services” . Journal o f  Economic Perspectives, 

7(1): 133-50

172. Haddad L, Bhattarai S, Lmmink M and Kumar S (1995) “ Household Food Security 

and Diarrhoea as Determinants o f  Nutrition: New Trade-Offs and New 

Opportunities Towards 2020?” Draft Discussion Paper, IFPRI: Washington,D.C.

173. Martorell R  and Ho T  J (1984) “ Malnutrition, Morbidity and M ortility”, Population 

and Development Review, Supplement to Vol. 10 ( Mosley, H. and Chen, L.C. eds. 

Child Survival: Strategies for Research), 49-68.)

'174. Davies S, Buchanan-Smith and Lambert. R. Early warning in the Saleh and the Horn 

o f  Africa: a  review o f the literature, IDS Research Report No. 20, Institute of 

Development Studies, Brighton, UK, 1991

175. Latham M C. Human Nutrition in the Developing World, FAO, Rome, 1997.

176. Messer E M, J Cohen, and J D Costa. 1998. Food from Peace: Breaking the links 

between Conflict and Hunger.2000 Vision Discussion Paper 24, Washington, D.C: 

IFPRI

177. Nutrition Throughout the Life Cycle. 4‘'’ Report on The World Nutrition Situation; 

ACC/SCN o f  the United Nations in collaboration with IFPRI, January 2000

254

Dhaka University Institutional Repository



178. M icronutrient Update. 4'*' Report on Tlie World Nutrition Situation; ACC/SCN of 

the United Nations in coHaboration with IFPRI, January 2000.)

179. Tarasuk VS. Beaton GH, Womens dietary intakes in the context o f household food 

insecurity; JN u tr. 1999 Mar; 129(3); 672-9.

180. Hamelin AM; Habicht JP; Beaudry M. Food insecurity : consequences for the 

household and broader social implications, J Nutr. 1999 Feb; 129 (25 suppl): 5255-5285

181. Jaspars S, Shohan J. Targeting the Vulnerable: a review o f  the necessity and

feasibility o f targeting vulnerable households.Disaster. 999 Dec; 23 (4): 359-72.) 

World Bank 1996, Incidence o f Poverty in the Developing world, 1987-1993, Using 

1 dollar per day in i 98 PPP as the Poverty line, Poverty Reduction and the World 

Bank. W orld Bank: Washington, D.C.

183. W orld Bank 1990 Poverty Reduction and The World Bank. World Bank: 

Washington, D.C.

184. FAO (1994) FAO Year Book, Production, 1994, FAO, Rome.

185. UNDP (1996) Human Development Report, 1996. UNDP. New York.

186. WHO (1999) Global Database on Child Growth and Malnutrition. Forecast of 

Trends. Geneva: Nutrition Division, WHO; In: ACC/SCN (2001). W hat W orks? A 

Review o f the Efficiency and Effectiveness o f  Nutrition Interventions, Allen LH and 

Gillespie S R. ACC /SCN: Geneva in collaboration with the Asian Development 

Bank, Manila.

187', UNICEF (1996) The State o f the W orld’s Children, 1996. Oxford University Press: 

Oxford.

188. Quoted from an interview given by Abraham Horwitz to SCN News, No. 13,1995.

( ^ 9 .  Jazairy I, M Alamgir and T. Panucio. 1992. The stale o f  the World Rural Poverty -  

An Enquiry into its causes and consequences, published for International Fund for 

Agricultural Development, New York University Press, New York.

190. FAO (1996) Food Security Situation (mimeo, 1996)

191. FAO (1993) Production Yearbook. FAO, Rome.

192. FAO (1993) Trade Yearbook. FAO, Rome.

193. UNICEF (1996) Atlas o f South Asian Children and Women. UNICEF Regional 

Office for South Asia.

255

Dhaka University Institutional Repository



Ill

194. FAO (2001) The State o f Food Insecurity in the World, 2001, FAO, Rome.

195. Total Population: UN World Population Prospects, 2000 revision.

196. FAO Dietary energy supply, agricultural and food production: FAO estimates.

197. FAO (1996) The Sixth World Food Survey. Food and Agricultural Organization;Rome.

198. Bhargava A and Osmani S R (1997) “ Health and Nutrition in Emerging Asia” , 

(mimio) Asian Development Bank: Manila.

199. UNDP (1994) Human Development Report 1994. United Nations Development 

Program; New York.

200. WHO Global Database on Child Growth and Malnutrition (As reported in FAO, 1996)

201. DHS Reports. Various years. Bangladesh, India, Indonesia, Pakistan, Philippines,

Sri Lanka, Thailand. Macro International Inc. Calverton.

202. Osmani S L. “Poverty and Nutrition In South Asia”; Papers from the ACC/SCN 24 

Session Sympositmi Kathmandu. March 1997. In ACC/SCN Symposium Report: 

N utrition Policy Paper, No. 6, November 1997.

203. Kishor S (1993) “ May God Give Sons to All: Gender and Child Mortality in India” , 

American Sociological Review, 58(2);247-65.

204. Kishor S (1995) “ Gender Differentials in Child Mortality: A Review o f  the 

Evidence” , in M. Das Gupta, L.C. Chen and T.N. Krishnan (eds.) W om en's Health 

in India: Risk and Vulnerability. Oxford University Press: Bombay.

205. Chen L. C. Huq E and D’Souza S (1981) “Sex Bias in Family Allocation o f Food & 

Health Care in Rural Bangladesh”, Population and Development Review, 7: 55-70.

206. Bairagi R (1986) “ Food Crisis, Nutrition and Female Children in Rural 

Bangladesh”, Population and Development Review. 12 (2).

207. Sen A and Sengupta S (1983) “Malnutrition o f Rural Children and the Sex Bias”, 

Economic and Political Weekly, Annual Number, May.

208. Das Gupta M (1987) Selective Discrimination against Female Children in Rural 

Punjab, India” , Population and Development Review, 13: 77-100.

209. Basu A M (1989)” Is Discrimination in Food Really Necessary for Explaining Sex 

Differentials in Childhood Mortality?” Population Studies, 43: 193-200.

210. BIDS-2001. Fighting Human Poverty: Bangladesh Human Development Report 

2000; Bangladesh Institute o f Development Studies, Dhaka.

256

Dhaka University Institutional Repository



211. Mandal S and M  Asaduazzaman 2002. Rural Non-Farm Economy in Bangladesh: 

Characteristics and Issues for Development; paper presented at the workshop on 

Rural Non-Farm Economy in Bangladesh, Bangladesh Institute o f  Development 

Studies, Dhaka.

212. Mujeri, M ustafa K. 2000, Poverty trends and Agricultural Growth Linkages, 

FMRSP, Working Paper No. 26 Ministry o f Food and IFPRl NM IDP/ DAE 2001. 

and a BIDS 2001).

213. Dorosh. Paul A, and Shaliabuddin, Kazi 1999. Price Stabilization and Public Food 

grain Distribution: Policy Options to Enhance National Food Security, Food 

Management and Research Support Project, (FMRSP), M inistry o f  Food, 

International Food Policy Research Institute

214. BBS (1998) Household Expenditure Survey 1995-96. Bangladesh Bureau of 

Statistics, Dhaka, Bangladesh.

215. Bangladesh Demographic and Health Survey 1999-2000

216. Karim, Z. Progress o f Agricultural Development in Bangladesh, Bangladesh Vision 

2021. Proceedings o f  the National Symposium on Science and Technology, 

Organized by Bangladesh Academy o f Sciences, held in Dhaka on January 2002. ed; 

Rashid, AMH. pp 83-98.

217. ACC / SCN. (1997).The Third Report on World Nutrition Situation. Geneva: 

ACC/SCN o f the United Nations, 1998.

218. Evaluation o f  food Security, Health and Nutrition o f People’s Participatory Rural 

Development Program (PPRDP) undertaken by Christian Commission for 

Development in Bangladesh (CCDP), Dhaka, October 1996, pp 19, 33, 38-41).

219. HKI Nutrition and Health Surveillance in the Chittagong Hill Tract. NSP Bulletin 

N o .13 Helen Keller International, May 2003.

220. HKI / IPHN (2001). NSP unpublished data on mother’s food consumption. Dhaka: 

Helen Keller International.

^ ^ ^ W H O  (1995) Physical Status : the use and the Interpretation o f Anthropometry. 

WHO Technical report series 854. Geneva: World health organization.

222. HKI/IPHN (1999) Vitamin A status throughout the life cycle in rural Bangladesh. 

Dhaka; Helen Keller International.

257

Dhaka University Institutional Repository



223. HKI/IPHN (1999) Iron deficiency anaemia throughout life cycle in rural 

Bangladesh. Dhaka: Helen Keller International.

224. HKI/IPHN (2001) Undemutrition in mothers in rural Bangladesh, findings from the 

NSP indicate critical food insecurity. Nutrition Surveillance Project Bulletin, No. 7, 

September,2001, Dhaka: Helen Keller international.

225. HKI (2000) Monitoring the Economic Crisis: Impact and Transition, 1998-2000. 

Jakarta: Helen Keller international.

226. Giay T  & Khoi HH (1994).Use o f body mass index in the assessment o f  adult 

nutritional status in Vietnam. European Journal o f Clinical Nutrition 48:SI24-S130.

227. Krasovec K & Anderson M A(1991) Maternal anthropometry for prediction o f 

pregnancy outcomes: memorandum from a USAID/W HO/PAHO/ Mother care 

meeting. Bulletin o f the World Health Organization 69:523-532.

228. HKI/IPHN (2003). Life in the Chars in Bangladesh: Improving nutrition and 

supporting livelihoods through homestead food production. NSP Bulletin 14, 

Dhaka, Helen Keller International.

229. Kelly C & Chowdhury MHK (2002). Poverty, disasters and the environment in 

Bangladesh: a  quantitative and qualitative assessment o f causal linkages. Prepared 

for DFID, Government o f  UK, Dhaka.

230. Islam, MM. Household food security and Food and Nutrient consumption o f  Saotal 

families in Bangladesh. M.Sc. Thesis, session 1998-1999, Institute o f Nutrition and 

food Science, University o f  Dhaka, April, 2001.

231. Directorate o f  Economics & Statistics, Department o f Agriculture, M inistry of 

Agriculture, G O I,(1997); and Ali, M., Pulse for nutritional food security Indian 

Farming, 1997, 47, 7 ,32.

232. Kaul G L. Fruit and vegetable production in India, Pro. Nut. Soc. India, 1998, 45, 

147 ; Arora C L and Bhat PN. Investigating in live-stock production for food 

security, Indian Farming, 1997, 47, 7, 25.

233. Ray S K, Biswas AB and Kumar S. A Study o f Dietary Pattern, Household Food 

Security and Nutritional Profile o f  under-five Children o f a Tribal Community o f 

West Bengal. J Indian Med Assoc, Vol. 98, No. 9, September 2000.pp 517-523.

234. K lglutha HN, Van stavem WA, Wijnhoven TM, Hautvast JG. Maternal nutritional

258

Dhaka University Institutional Repository



status may be stressed by seasonal fluctuations in food availability: evidence from 

rural women in Kevya; Depertmenl o f  Home-Economics, Egerton University, Njoro, 

Kenya, Int J Food SciN utr. 1995 Aug; 46(3); 247-55.

235. W atson F, Vespa J.The impact o f a reduced and uncertain food supply in three 

besieged cities o f Bosnia- Hercegovina; center for International child Health, 

University o f  London; Disasters. 1995 Sep; 19(3): 216-34.

236. Vespa J, W atson F. Who is nutritionally vulnerable in Bosnia- Hercegovina? World 

Health Organization, Regional office for Europe, Zagrele, A rea office, Croatia; BMJ 

1995 Sep 9; 311(7006): 652-4)

237. Lorenzane PA, Sanjur D. Abbreviated measures o f food sufficiency validity estimate 

the food security level o f poor households measuring household food security. J 

Nutr. 1999 Mar; 129(3): 687-92.

238. UNICEF Strategy for improved nutrition o f children and women o f developing 

countries, New York, USA , 1990.

239: Harper L J, Deaton B J, Driskell J A. Food, Nutrition and Agriculture: Text Book , 

FAO o f  the United Nations, Rome 1984.

240. UNICEF (1998) The State o f the W orld’s Children. Oxford: Oxfod University Press.

24l'; Pelletier DL, EA Frongillo, J P Habicht. 1993. “ Epidemiological Evidence for a 

" Potentiating Effect o f  Malnutrition on Child Mortility” A J P H 83 (8):1 130-1 133.

( 5 ^ .  Horton S. 1999. Opportunities for Investments in Nutrition in Low Income Asia. 

Paper prepared for RETA 5671. Manila: Asian Development Bank.

[2 4 ^  Ross J, Horton S (1998) Economic Consequences o f  Iron Deficiency. Ottawa: 

M icronutrient Initiative.

244. FA0.2000b. A Millennium Free from Hunger. Rome: FAO.

245. Pinstrup-Andersen, P., S. Burger. J. P. Habicht, and K. Peterson. 1993. “ Protein- 

Energy Malnutrition”. In Disease Control Priorities in Developing Countries, eds. D. 

T> Jamison WH, Mosley AR Measham and JL Bobadilla, P.391-420. New York: 

Oxford University press for the World Bank.

246. Jahan K and Hassan N. Nutritional status o f children and the relationship with 

some characteristics o f  mothers and children. Bang. J. Nutr. 7(1), 1-8, 1994.

259

Dhaka University Institutional Repository



247. BBS(1995) Summary Report o f  Household Expenditure Survey 1991-92. 

Bangladesh Bureau o f Statistics, February, 1995.

248. Rosenberg IH. Nutrition, food production, dietary pattern and nutritional 

deficiencies, disaster in Bangladesh. IN health crisis in a developing nation by 

Lincolin CC(ed). New York, Oxford Universiry Press, London, Toronto, 1973.

249. Reddy V, Rao P, Sastri GT, Srinath K. Nutrition Trends in India. Hyderabad: NIN, 

ICMR, 1993: 32.

250. Philippine Nutrition: Facts & Figures. Food and Nutrition Research Institute, 

Department o f  Science and Technology, Metro iVlanila, Philippines, April 2001.

251. Sen PK. Nutritional Status o f  Underfive Children in an Urban Slum Community o f 

Calcutta. Indian Journal o f  Public Health, Vol. XXXVIII, No. 3: July -  September 

1994.

252. Golder AM, Erhardt JG, Scherbauin V, Saeed M, Biesalski HK, Furst P. Dietary 

intake and nutritional status o f  women and pre-school children in the republic of 

M aldives; Public Health and Nutr. 2001 June; 4 (3); 773-80.

253. Bhuyan MAH, Asis R A, Kowsuwan T, Teakul W and Tiensripojamarn P.

Study on the Dietary Assessment and Food Practices o f Pre-school Children as well 

as Food Beliefs among Mothers in a rural Community o f Malaysia. Bang J Child 

Health 1990; Vol 1 4 (1 ): 1-8.

254. Palti H, Taveedej CH, Pevsner B. The effect o f rises in food costs on food intake 

o f  three years old in Jerusalem. Int -  J -  Epidemiol. 1983 Dec; 12 (4): 426 -  31.

255. Shatenstein B, Ghadirian P. Nutrient patterns and nutritional adequacy among 

French Canadian Children in Montreal. J. Am. Coll. Nutr, 15(3), 264 -  72; 1996)

256. Bender AE, Harris MC and Getreuer A. Feeding in school children in a London 

borough. Br. Med. J. 1977 Mar. 19; 1(6063): 757-9).

257. Smithells R  W, Ankers C, Carver M E, Lennon D, Schorah CJ and Sheppard S. 

maternal nutrition in early pregnancy. Br. J. Nutr. 1977 Nov; 38(3): 497-506

258. Black A E, Billewicz W Z and Thomson A M. The diets pre-school children in 

Newcastle upon Tyne, 1968-71. Br. J. Nutr. 1976 Jan; 35(1): 105-13.

260

Dhaka University Institutional Repository



259. Wandel M, Dietary intake o f  fruits and vegetables in Norway: influence o f life phase 

and socio-economic factors, National Institute for consumer Research. Lysaker, 

Norway; Int. J Food Sci Nutr. 1995 Aug; 46(3): 291-301.

260. W HO (2000) Protein-Energy Malnutrition. In: Nutrition in South-East Asia, WHO 

Regional Office for South-East Asia, New Delhi, QU145, W 927n 2000.

261. Pelletier DL, Frongillo EA, Schroeder DG & Habicht J P. (1995) The effects

o f  malnutrition on child mortality in Developing Countries. Bull WHO: 443-448.

262. UNICEF/UNU/W HO/M I (1999) Preventing Iron Deficiency in W omen and 

Children: Technical Consensus on Key Issues. Technical Workshop, October 7-9, 

1998. Boston and Ottawa. International Nutrition Foundation and MI.

263. WHO / UNICEF / ICCIDD (1999) Progress Towards the Elimination o f  Iodine 

deficiency Disorders (IDD). WHO / NHD /99.4. Geneva: WHO.

264. Smith LC and L Haddad 2000. Overcoming Child Malnutrition in Developing 

Countries: Past Achievement and Future Choices. 2020 Vision Discussion Paper 

30. Washington, D.C. IFPRJ.

265. De Onis M, M onteiro C, Akre J & Clugston G. (1993) The World-wide magnitude 

o f  protein-energy malnutrition; an overview from the WHO Global Database on 

Child Growth. Bull. WHO 71: 703-712.

266. Mason J, Mannar V & Mock N. (1999) Controlling micronutrient deficiencies in 

Asia. Asian Dev. Rev. 17: 66-95.

267. Pi - Sumyer Fx. Obesity, in. Modern Nutrition in Health and disease, eds, Maurice 

ES, James AO & Moshe S. Lea & Febiger-- USA, 1994; 8; 2; 984 - 1005.

268. BD J Nutr. Bangladesh National Nutrition Council 1992; 5; 1, 15-20.

269. Situation o f children and priorities for action in Bangladesh, Background for the 

1990s, UNICEF, Dhaka.

270. W orld Bank Bulletin, 1993.

271. Report o f  the child Nutrition Status Module, Bangladesh Household Expenditure 

survey 1985-86. Bangladesh Bureau o f Statistics.

272. Report o f  the child Nutrition Survey, 1989-90. Bangladesh Bureau o f  statistics.

273. Report o f  Child Nutrition survey o f  Bangladesh 1992.

274. Child Nutrition Survey o f  Bangladesh 1995-96 Bangladesh Bureau o f  statistics.

261

Dhaka University Institutional Repository



275. Hassan N , and Barua S. Nutrition Profile o f the OqDhans. A case study in the 

Dhammarajika Orphanage o f  Dhaka City. Bang J Nutr. 3 (1&2); 1990: 43-52.

276. Begum JA and Haque AASM. A study o f the health and nutritional status o f 

children in rural Bangladesh. J Prev and Soc Med, 2; 1992; 45-48.

277. Hassan N and Ahmed K. Nutritional status o f under-12 urban children of 

Bangladesh. Bangladesh J Nutr. 6(2), 1993, 1-15.

278. Kamal MM, Hossain, AMMM and Khan MNI. Nutritional status o f 2-5 years 

children in slum o f Dhaka city. Nutrition Society o f Bangladesh. The 7*'' Bangladesh 

N utrition conference, March 15-17, 1997.

279. Chowdhury DS. Nutritional status o f children under-5 years o f age in a  slum area o f 

Dhaka city, NIPSOM  dissertation, 1998.

280. Karim R, Bhuiyun MAH and Sukanta S. Nutritional status o f children in primary 

school in Dhaka. Bangladesh J. Nutr. 1990: 53-61.)

281. Talukder MQK. Report o f study done at nutritional unit o f Shishu Hospital, Dhaka, 

Bangladesh Shishu Hospital Journal, 1(1) 1977, pp 81-82.

282. Sultana K, Are BH and Haq A. Factors contributing to protein energy 

malnutrition in urban Dhaka. Bangladesh Journal o f Child Health. 86-89,1985.

283. Rahman MA, Bhuiyan MSA, Sayed MHS and Ahmad SA. Nutritional status o f  the 

children o f  Two Kinder Garten Schools. JOPSOM, Jan / Dec 1995, Vol. 14(1&2): 

15-17.

284. Report o f the National Iodine Deficiency Disorders survey in Bangladesh 1993. 

University o f  Dhaka and UNICEF.

285. Haque AKMA. Nutritional status o f the under five years children attending 

Paediatric Out Patient Department o f SBMCH, Barisal. Journal o f  Teacher’s 

Association, Vol. 5, No. 5, January 1994, pp .169-170.

286. Ali SMK, Pramanik MA, Samad MA, Razzak H. Prevalence o f morbidity among 

normal and malnourished children o f  a slum area o f  Dhaka City. Bang J Nutr, 3 

(1&3):1990.

287. Effect o f  Organizational Support to improve Nutritional status among Selected 

Street Children o f Dhaka City: A comparative study. A M. Sc. Dissertation, Session 

1999-2000, Institute ofN utrition and Food Science, University o f  Dhaka, 

Bangladesh, M ay 2002.

262

Dhaka University Institutional Repository



288. Agarwall BL. Rheumatic heart disease unabated in Developing country. Lancet, Oct. 

24-2 (825), 1981.

289. Kader MM and Jahanara B. Epidemiological study o f  rheumatic fever, an rheumatic 

heart disease in urban slum o f Bangladesh. J P H Assoc. Bang. 1(1), 18-24,1984,

290. W HO, W orld Health Organization Chronicles. 32(1), 1978.

291. Roy NC. Use o f  mid-upper arm circumference for evaluation o f  nutritional status of 

children and for identification o f  high risk groups for m a nutrition in rural 

Bangladesh. J. Health. Popul. Nutr. 2000, Dec; 18(3): 171 -  80.

292. Davidson R. Gwatkin, Shea Rustein, Kiersten Johnson. Rohini P. Pande, and Adam 

Wagstaff. Socio-Economic Differences in Health, Nutrition, and Population in India, 

HNP/ Poverty Thematic Group o f The World Bank, May 2000.

293. Ray SK, M ishra R, Biswas R, Kumar S, Haider A and Chatterjee T. Nutritional 

status o f pavement dweller children o f Calcutta City ; Indian J. Public Health, 1999 

J a n -M a r ;  43(1): 49-54,

294. Yadab RJ, Singh P. Nutritional status and dietary intake in tribal children of 

Bihar; Indian P aed iatr.; 1999 Jan; 36(1): 37-42.

295. Kapil U and Bali P. Nutritional status o f  pre-school children in urban slum 

communities in Delhi, Indian Paediatr. 26(4), 338-42, 1969.

296. Sastry JG, Vijayamghavan K and Rao NP. Indian and Wasting, J Trop Paediat. 

35(5); 237-40, 1989.

297. Ayesha M, M ohammad K and Mollah AM. Prevalence o f iron deficiency 

anaemia o f  the children o f the urban slum o f  Karachi, J. Pakistan Medi, Asso. 42-

188,1992.

298. Fernando SD, Paranavitane SR, Rajakaruna J, Weerasinghe S, Silva D, 

W ickremasinghe AR. The Health and nutritional status o f  school children in two 

rural communities in Sri Lanka; Tropl, Med. Int. Health; 2000 Jan; 5(6): 450-2.

299. Osman Ali & Zaleha M d Isa, Nutritional status o f  women and children in Malaysian 

rural populations, Asia Pacific J Clin N utr (1995) 4 : 319-324.

300. Chang SM, Hutchnison SE, Powell CA, Wlkcr SP. The nutritional status o f rural 

Jamaican school children; West Indian Med. J; 1999 Sept; 48 (3): 112-4.

263

Dhaka University Institutional Repository



301. Pongpaew P, Tungtrongchite R, Phonrat B. Supowan V, Schelp FP, Intarakhao C, 

M ahaweerawat U, Saowakontha S. Nutritional status o f scliool children in an 

endemic area o f  iodine deficiency disorders (IDD) after one year o f iodine 

supplementation; Southeast Asian J Trop. Med. Public Health; 1998 iVlar; 29(1): 50-7,

302. Abidoye RO, Ihebuzor NN. Assessment o f nutritional status using anthropometric 

methods on 1-4 years old children in an urban ghetto in Lagos, Nigeria. Nutr. 

Health, 2001; 15(l):29-39.

303. M onteiro CA, Benicio MH, Lunes R, Gouveia NC, Taddei JA , Cardosa MA. 

Nutritional status o f Brazilian children. Trend from 1975 to 1989. Bull-W orld -  

Health -  Organ. 70(5), 1992: 146-51.

304. Vasquez- Garibay EM, Sandoval-Galindo DM, Kumazana-lchikawa MR, Romero- 

Velarde E, Napoles-Rodriquez F. The nutritional status o f  children entering the 

Nuevo Hospital Civil de Guadalajara. Bol -M ed-H orp- Infant- Mex. 50(6), 383-93, 

1993.

305. Stallings VA, Charney EB, Davies JC and Cronk CE. Nutritional status and 

growth o f children with diplegic or hemiplegic cerebral palsy. Dev-Med- Child- 

Neurol. 35(11), 997-1006,1993.

306. Coetazee DJand Ferrinhc P. Nutritional status o f children in Alexondra township. 

Clinic-based data and a  community survey. S Afr. Med, J. 87(7), 413-5, 1994.

307. W right CM, Aynsley Green A, Tomlinson P, Ahmed L and MacFarlane JA. A 

comparison o f  height, weight and head circumference o f  primary school children 

living in deprived and non-deprived circumstances. Early Human Dev. 31 (2), 152 -

62.1992.

308. Rajasree S and Soman CR. Nutritional status o f children in Kerala, India, Pediatr, 

31(6), 651-5,1994,

309. Chattopadhya D, Saha K, Chakrabarty Ak, Rao KN, Patil SK, Sharma, A and Dusaj

IS, Nutritional status o f urban children based on biochemical parameters, Enr. J. 

Clin. Nutr. 46(12), 885-95,1992.

310. Constoudis A, Jinabnai CC, Coovadia HM and M ametja LD. Determining 

appropriate nutritional interventions for South African children living in informal 

urban settlements. S. Afr. Med, J. 84(9), 597-600, 1994.

264

Dhaka University Institutional Repository



311. Chamruengsri K, Kietdeuriyakul V, Para R, Sapsamamwong C, and 

Chandumoai P. Nutritional status o f low socio-economic school children o f Srakaew 

Temple, Any Thony. J. Med. Assoc. Thai. 74(1), 24-9, 1991.

312. ZafraM ezcua J, Carvajal Trujillo N, Alcaraz V eraM , Alcarnz E and Failde 

Martinez,!. Assessment o f nutritional status o f school children in Cadiz. Rev. Sanid. 

Hig. P ubH ca-M adr. 67(5), 359-67, 1993.

313. Yap SB and Tesh ST. The nutritional status o f  children in urban squatter 

community in Malaysia, Asia Pac. J. Public Health. 3 (4 ); pp 297-300, 1989.

314. Powell CA, Grantham MC and Gregor S. The ecology o f  nutritional status and 

developmental in young children in Kingstone, Jamaica, Am. J. Chin. Nutr. 41(6), 

1322-31, 1985.

315. Rees DG, Henr CJ, Diskettep and Shear P. Measures o f  nutritional status, survey of 

young children in North-East Brazil, Lancet. 1(8524) 87-9, 1987.

316. Abol Fotouh MA, Nofal LM, Satwat H. Growth and nutritional status o f  pre-school 

children attending in well body clinics. J. Egypt Public Health Association. 65(5-6), 

485-507, 1990.

317. Kiya A, Teo B, Hardin S and Ong F. Nutritional status o f children in rural Sarawak. 

Malaysia, Southeast Asian J. Trop Med. Pub Heal. 22(2), 211-5,1991.

318. Domingvez VA and Alzate Sanchcx A. Nutritional status in children under 6 

years o f age and its relation to malaria and intestinal parasitism, Salud Public 

Mex. 32(1), 52-63,1990.

319. Kikafunda JK, W alker AF, Collett D, Tumwine JK. “Risk factors for early 

childhood malnutrition in Uganda”, Pediatrics. 1998 Oct. 102 (4): E45.)

320. Serenius F and Swaibm AR. Growth and nutritional status o f  less privileged 

urban children in Saudi Arabia. Paediatr. Sc. Sup. 346, 93-103, 1988,

321. Serenius F, Fongerouse D and Scabi Z. Growth and nutritional status o f  rural pre­

school children in Saudi Arabia. Paediatr. Sc. Sup. 346, 104-120, 1983.

322. Benefice E, Chevassns AS, Epelboin A, Carles C. Ndiaye AM. Nutritional 

Survey in Upper Volta. 1. Importance and form o f malnutrition. Bulk. Soc. Pthoi. 

Exot. Filiales. 76(1), 87-94,1983.

265

Dhaka University Institutional Repository



323. Harvey PW and Damton HI. Growth pattern o f  children in Lagaip, Enga province. 

P.N.J. Med. J. 24(4), 247-53, 1981.

324. Clarke LJ and Cogill B. Nutritional Surveillance using weight for age in the 

Southern Highland Province, Papua New Guinea. P.N. G. Med. J. 23(2). 87-91, 1980.

325. 0 ’ Sullivan B, Ebrahim S, O ’Sullivan J, Tafts C. Nutritional status o f Laotian 

refugee children in Ubon Camp, Thailand. J. Epidemiol Community Health. 34(2). 

83-6, 1980.

326. Phimmasone K, Douangpoutha 1, Fauveau V, Pholsena P. Nutritional status o f 

children in the Lao PDR. J. Trap. Paediatr. 42(1), 5-11,1996.

327. Hailu A, Tessema T. Anthropometric study o f Ethiopian pre-school children. Ethiop, 

Med, J.35(4), 235-44, 1997.

328. Jooste PL, Langenhoven ML, Krick JA, Kunneke E, Nayphisi M, Sharp B. 

Nutritional status o f  rural children in the Lesotho Highlands East Afr. Med. J. 

74(11), 680-9, 1997.

329. Renaudin P. Evaluation o f  the nutritional status o f children less than 5 years o f  age 

in M oundou, Chad: Correlation with morbidity and hospital mortality.

330. Al-Isa AN, M oussa MA. Obesity among Kuwaiti pre-school children aged 0-5 

years: Prevalence and comparison with the NCHS/CDC reference population. Nutr- 

Health. 12(4), 235-46, 1998.

331. A1 Frayh AS, Bamgboye EA. The growth pattern o f  Saudi Arabian pre-school 

children in Riyadh compared to NCHS/CDc reference population. J. R. Soc. Health 

113(50, 234-9, 1993.)

332. Tan CM , Lu BH. Assessment o f present nutritional status with weight for height 

method in children o f Guangxi, Chung. Hua. Ya. Farg. I. Hsueh. Tas. Chil. 23(60, 

349-51,1989.

333. Dorothy, Jayam and Sundari. Report on the study o f the health in relation to socio­

economic status if  fishing communities in the Vity o f  Madras, India. Prepared for 

the workshop on NFE Trainer’s Manual Development, 1983.

334. Jayam. Health profile o f  fisherfolk in Kanyakumari. Prepared for the workshop on 

NFE Trainer’s Manual Development, Madras, India, 1984.

335. Catholic R elief Service, Calcutta, Community survey in Basanti, 1985,

266

Dhaka University Institutional Repository



336. Arbyan M, Dedeurwnerder M, Miakala M, Bikangi N and Boelaert M.

Surveillance o f the nutritional status o f the population in Kinshasa, Zaire.

Ann- See- Belg- Med Trop. 75(2). 115-24, 1995.

337. Ivonovic D, Olivares M, Castro C and Invanovic R. Nutritional status o f school 

children in poverty conditions from urban and rural areas. M etropolian region,

Chile. 1986-87, Rev-MEd Chil. 123((4), 509-25, 1995.

338. M iller JE and Korenman S. Poverty and children's nutritional status in the United 

States. Am. J. Epidemiol. 140(3), 233-43, 1994.

339. Solarsh GC, Sanders DM, Gibson CA and Gouws E. Common based survey 

sentine site sampling in determining the nutritional status o f rural children. 

Implication for nutritional surveillance and development o f  nutritional programme.

S. Afr. Med. J. 84(11), 747-52, 1994.

340. Rahman M and Islam S. Iron deficiency anaemia o f children. Nutrition Society of 

Bangladesh, 7*̂  Bangladesh Nutrition Conference, March 15-17,1997.

341. Ahmad F, Sagarmoy B, Nazm a S. and Mohiduzzaman M. Interaction between 

growth and nutritional status in school age children o f  urban Bangladesh. Am. Clin. 

Nutr. 58 ,334-8,1993.

342. M omen AM. Nutritional status o f  under-5 children in selected families having three 

or more children. MPH -Dissertation, NIPSOM, Bangladesh, 1986.

343. Aryea N  and Dev R. Influence o f  maternal literacy on the nutritional status o f  pre­

school children. Indian J. Pediatr. 58(2), 265-8,1991.

344. Bhuyan MAH and Rahman S M M. Nutrition education on school performance in a 

primary school in Dhaka. Bang. J. Nutr. 6(1&2), Dec 1992 - June 1993, 41-46.

345. Rahman MM, Bhuyan MAH and Karim R. Effect o f  nutrition on educational 

performance o f  young children in an urban primary school in Bangladesh. Bang. J. 

Nutr. 9 (I& 2 ), 1996.

346. Sultana N, Ahmad K S and Ali S M K. Intellectual development o f  malnourished 

children. Nutrition Society o f Bangladesh, 7**’ Bangladesh Nutrition Conference, 

M arch 15-17, 1997.

347. Simen D, Callender Y, Wong M, Grantham McGregn, S and Ramduth DD. School 
performance, nutritional status and trichuriasis in Jamaican school children. Acta. 
Pediatr. 83 (11), 1188-93, 1994.

2 6 7

Dhaka University Institutional Repository



348. James WP, Ferro-Luzzi A, Sette S ,  Mascie-Taylor CG. The potential use o f  maternal 

size in priority setting when combating childhood malnutrition, Eur -  J -  ckin -  

Nutr. 1999 Feb; 53(2): 112-9.

349. Begin F, Frongillo EA, Delisle H. Caregiver behavours and resources influence 

child weight-for-age in rural chad. J Nutr. 1999 Mar; 129(3); 680-6.

350. Hackett AF, Rugg -  Gumm AJ; Appleton DR; Eastoe JE, Jenkims GN. A 2- years 

longitudinal nutritional survey ofN orthum berland children initially aged 11.5 years. 

B r J Nutr. 1984 Jan; 51(1); 67-75.

351. Longhurst R. Agricultural strategies food and nutrition; issues and opportunities. 

Nutr. Health, 1986; 4{2):83-94.

352. FAO (1990) Roots, Tubers, Plantains and Bananas in Human Nutrition, Food and 

Agricultural Organization o f  the United Nations, FAO, Food and Nutrition Series 

No. 24, Rome.

353. SultanaN . Intellectual Development o f M alnourished Children. Ph. D. Thesis, 

Session-1990-91,University o f  Dhaka, 1996.

354. International Conference o f  Nutrition; M ajor Issues for Nutrition Strategies, FAO. 

WHO, Rome 1992.

355. Young H, Jaspars S. Nutritional assessment, food security and famine. Disasters; 

1995 Mar; 19(1); 26 -36.

356. Sukhatme PV. Assessment o f  Food and Nutrition situation. In; Nutrition in the 

Community; Donald S. McLaren (eds.) Jolin Willy & Sons, New York 1976.

357. Expert Committee, Medical Assessment o f Nutritional Status. WHO Technical 

Report Series No. 258, Geneva, 1963.

358. M cLaren DS. Nutrition in the Community. Wiley, New York, 1976.

359. Abdullah A Kanawati. Assessment o f Nutritional Status in the Community: John 

W illy & Sons, New York, 1976.

360. Jelliffe DB. The assessment o f  the nutritional status o f  the community. WHO 

Monograoh, Geneva. 1966; 53.

361. Jelliffe DB. & Jelliffe EFP. Community nutritional assessment with special 

reference to less technically developed, countries. Oxford Medical Publication. 

Oxford University press. 1989; 85-91.

268

Dhaka University Institutional Repository



362. Frances ET, Byers T. Dietary Assessment Resource Manual. The Journal o f 

Nutrition, Official Publication o f The American Institute o f  Nutrition, Supplement; 

November 1994. Vol. 124, No. I Is.

363. Garrow JS. Treat obesity seriously. Edinburgh. Churchill Livingstone, 1981; 3.

364. W omersley J, Dumin, JVGA. A comparison o f  the skinfold method with extent o f 

overweight and various weight-height relationship in the assessment o f  obesity.

Brit. J .N utr. 1977; 38 : 271-284.

365. Brozek J. M easuring Nutriture. Am J Phys Anthr. 1953;11, 147- 180.

366. Yarbrough C, Habicht JP & Marlorell R  et al. Anthropometry as an index o f 

nutritional status, in; Nutrition and Malnutrition. A.F. Roche, F. F lakner. eds. 

Identification and measurement. Plenum Press, New York, 1974,15-26

367. Heymsfield SB, McManus CB, Setiz SB. Nixon DW, Smith Andrews J. 

Anthropometric assessment o f adult protein - energy malnutrition. In; W right RA, 

HEYmsfield S. eds Nutritional Assessment. Blackwell Scientific Publications, 

Boston 1984; 27- 82.

368. Gomez F, Galvan RR, Frenk S, Cravioto J, Chavez R, Vasquez J. Mortality in 

second and third degree malnutrition. J Trop Pediatr 1956; 2: 77-83.)

369. Waterlow J C . Classification and definition o f protein energy malnutrition. Br Med 

J 1972; i i ;  566-9.

370. W aterlow J C, Buzina R, Keller W, Lane .1 M, Nichaman M Z, Tanner J M. The 

presentation and use o f  height and weight data for comparing the nutritional status 

o f  groups o f children under the age o f 10 years. Bull WHO 1977; 55; 489-98.

371. McLaren D S, Read WWC. W eight / length classification o f nutritional status. 

Lancet 1975; ii: 219-2L

372. Anonymous. Classification o f infant malnutrition [ Editorial]. Lancet 1970; ii:3023.

373. National Center for Health Statistics. NCHS growth curves for children: birth to 18 

years. Hyattsville: US Department o f Health, Education, and W elfare, 1977. 

(P ublicationN o. (PHS) 78-1650.)

374. Bistrain BR, Blackburn GL, Hallowell E &Heddle R. Protein Status o f  General 

surgical Patients. J Am Med Assoc. 1974, 230 ; 6 ; 858 -860.

269

Dhaka University Institutional Repository



375. Harries AD, Jones LA & Heatley RV. Mid - upper- arm circumference as a  simple 

means to identifying malnutrition in Chron's disease. Br Med J. 1982; 285: 1317-18.

376. Harries AD, Jones LA & Heatley RV. Precision o f Anthropometric measurements: 

the value o f  mid - upper- arm circumference. Clinical Nutrition, 1984; 2: 192 - 6.

377. Frisancho AR. Triceps skinfold and upper arm muscle size norms for assessment of 

nutritional status. Am J Clin Nutr. 1974; 27 ; 1052 - 58.

378. Cam eron N, The methods o f  ecological anthropometry. In: Falkner F, Tanner JM , 

eds. Human Groth, A  Comprehensive Treatise. Vol. 3 : Methodology. Ecological, 

Genetic and Nutritional Effects on growtli: Plenum Press, New York, 1986; 3- 46.

379. Tanner JM, Whitehouse RH, Takish M, Standards from birth to maturity for height, 

weight, height velocity and weight velocity; British Children, 1965. Archives of 

Disease in Childhood 1966; 41: 454 - 472; 613 - 625,

380. W einer JS, Lourie JA, Human Biology: A Guide to Field Methods; International 

Biological Programme Handbook. IBP—9. Blackwell Scientific Publications, 

Oxford - Edinburg , 1969

381. N utrition Canada. Antliropometry Report: Height, W eight and Body Dimensions. 

Bureau o f  National Sciences, Health Protection Branch, Health and W elfere, Ottawa 

1980.

382. Robbins GE, Trowbridge PL. Anthropometric techniques and their application.

In: Simko MD, Cowell C, Gilbride JA. eds. Nutrition Assessment. Aspen 

Corporation, Rockville, Maryland 1984; 69 - 92,

383. Chumlea WC, Roche AF, Mukherjee D. Nutritional Assessment o f Elderly through 

Anthropometry. Ross Laboratories, Columbus. Ohio 1984.

384. Office o f  Population Censuses and Surveys, Social Survey Division. The heights 

and weights o f  adults in Great Britain. Knight L ed. Report o f  a  survey carried out 

on behalf o f  the Deptt. o f Health and Social Security covering adults aged 16- 64 

years. Her Majesty's Stationary Office, London 1984.

385. Stunner EE, Whitacre J. some factors affecting acciu'acy in the collection o f  data on 

the growth o f  weight in school children. Journal o f Nutrition 1931; 4 : 1 5 -3 3

386. Khosla T, Lowe CR. Indices o f obesity derived from weight and height. Brit J 

Preven Social Med 1967; 21: 122- 128.

270

Dhaka University Institutional Repository



387. M icozzi MS, Albanes D, Jones DY & Chumlea WC. 1986. Correlation o f  body 

mass indices with weight, stature andbody composition in men and women in 

NANES 1 and 11. Am. J. CUn. Nutr. 44; 275-731.)

388. Giay T and Khoi HH. 1992. Use o f body mass index (BMI) in the assessment of 

adult nutritional status in Vietnam (BMI meeting);

389. Norgan NG & Ferro-Luzzi A. 1982. Weiglit-height indices as estimators o f  fatness 

in men. Hum. Nutr. Clin. Nutr.36C: 363-372.)

390. Deurenberg P, Westrate JA & Seidell JC. 1991. Body mass index as a measure o f 

body fatness; age and sex prediction formulas. Brit. J. Nutr. 65: 105-114.).

391. James WPT, Ferro-Luzzi A. & Waterlow JC. 1988, Definition o f chronic energy 

deficiency in adults. Report o f working party o f IDECG. Eur. J. Clin. Nutr. 42; 696- 

981

392. Ferro-Luzzi A, Sette S, Franklin M & James WPT. 1992. A simplified approach to 

assessing adult chronic energy deficiency. Eur. J. Clin. Nutr. 46: 173-186,

393. Gopalan C. 1987, Heights o f  population -  an index o f their nutrition and socio­

economic development. Bull. Nutr. Found. Ind. 8; 1-5.)

394. Pi - Sunyer Ex. Obesity, in. M odem Nutrition in Health and disease, eds. Maurice 

ES, James AO & Mosheshike. Lea & Febiger USA 1994; 8'^ ed ; 2 ; 985.

395. Garrow JS, W ebster J. Quetelet's index (W/H) as a measure o f fatness. International 

J Obesity 1985; 9; 147- 153.

396. Health and Welfare Canada. Promoting Healthy Weights: a discussion paper. Health 

Service and Promotion Branch, Health and Welfare, Ottawa 1988a.

397. Health and Welfare Canada. Canadian Guidelines for Healthy Weights. Report o f an 

Expert Committee convened by Health Promotion Directorate, Health Services and 

Promotion Branch, Health and Welfare, Ottawa 1988b.

398. WHO. 1990. Diet, nutrition, and the prevention o f chronic diseases. Report o f a 

WHO Study Group. Technical Report Series 797. Geneva, WHO.)

399. Documenta Ciba - Geigy. The mind maze - modifying the message. An international 

Forum for the Doctor. Ciba - Gaigy Limited Basel. Switzerland 1966; 40 '̂’ 

Aniversary; 2 - 3 .

271

Dhaka University Institutional Repository



400. Agricultural Extension Manual. Department o f Agricultural Extension. Ministry of 

Agriculture. Government o f  Bangladesh. Revised in .lune 1995. p-20.).

401. Ali SMK and Pramanik MMA. Conversion Factors and Dietary Calculation, 

Institute ofN utrition and Food science, Unvcrsity o f Dhaka, Bangladesh, 199!),

402. ‘Deshio Khydder Pustiman’. A book o f Nutritive Value o f Native Food Stuffs, 

Institute ofN utrition  and Food science. University o f  Dhaka, Bangladesh, 

rervised and up-dated in March 1992.)

403. Gopalan C. BV Balasubilamanian, Rama Sastri SC. Nutritive value o f hidian Foods, 

revised and up-dated in 1993. National Institute ofN utrition. Indian Council o f 

M edical Research, Hydrabad, India. P-8.)

404. Zinc Requirement. Modern Nutrition in Health and Diseases. Eighth Edition, Vol-1, 

1993, p 225

272

Dhaka University Institutional Repository



CHAPTER -  SEVEN

APPENDIX

TABLES

Dhaka University Institutional Repository



(0
Q .

3

2
O )

X
o
(A

■D
C
n

ffi
O )ra
c
£
sc

> .

tn
k .
Q>
£
w
.ffl

ns
c

O )

(0

E

> »
<0

■ o

0>
o .

Q .
nu
k .
o
Q .

E
2

V

(0

■oo
o

u .

_0)

A
ra

V -

X

c
Va
Q .

<

a

CO

a

b .

as

u .

O  —

•0-ci

O'IS

fS
a:
o

O' t*̂
o^ o

fiC

eo 90 On
r - O'o o

o
•/^

ooc oT̂ r*

_ rv
NO

cc Vk 00
o c

(N <N O'

— —

0\ •N 'O 0\

oo n r i
“ O' “ — — 00

^  oa r '(N IT) "'1rs — O •n
—  —  —  O '

! / !

Cfi

c

H

X
M

O

Z
bUOh
& .

<

ON
(S

O) »TI
— ro

ec — —

'C
ft

O'

Um

— — o

d

(N  —  —

—  —  O

— o  —

—  —  o
r -

— “ o “ fS

00 o <3C C'l
C'< _ •rt•r, T»- n*j

- t rvj o
r> o r**‘ O'

m (Tl fn

CO

Cfi

NOrvj CN

O
o<

»n r**>
'd rn00— rvj

r**>
Tf »x

so
— IN r*̂

s:

o O ' vO _ r**
— fN •ri O O '

» n i n r f <N

o

vO O' O'
r<j

•T — oo •»r rs
m00 or* nO r<•rt

m

r - fS _ o

i O'
v<r^ r .

r** _ o _
>o
»n

r**
»r)

o

o .
a

2 £ 
O gV aL
^ . 5

P
*5 '7
i  ^
u

eS »n Os On O' O'
— — — t so
o 'O •n O O o o

“ “ < fS 'cr VI SO

€
©
E

X
u

iA

273

Dhaka University Institutional Repository



■O ■» C
<2 £ "= 
— s js 
•*; c O 
,* ©  tt

—  99 —

a

_ o

0̂
_ _

OS

b

■oo
3
C

VB
C
o
O

<
_o
J3
re
I-
X

c
oQ.
a
<

o  —  —

o  —  —

O ' <N — <N OtN

^  —eN rs •V<N

—

Cfi

<N<N

'O<N

O '<N

<NO'

— >***—

—O
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Appendix Table B-1: Energy and protein requirement by age group

Age Group Energy Requirement 

(kcai/person/day)

Protein Requirement 

(gm / person /day

Male Female M ak Female

< 1 Year 803 742 26.6 24.6

1-3 Years + 1330 1260 32.0 30,4

4-6 Years + 1709 1551 39.1 36.9

7-9 Years + 1949 1728 44,8 44.5

10-12 Years + 1969 1775 41.5 42,7

13-15 Years + 2150 1848 44.2 42.7

16-17 Years + 2317 1855 53.3 46.1

18-29 Y ears+ 2763 1943 53.7 43.2

30-59 Years + 2807 2027 53.7 43.2

60 Years and above 1910 1683 53.7 43.2

Pregnant Women (1985+285)2270

Lactating Women (1985+500)2485 (43.2+7,3)50.5

1st 6 months (43.2+21.4) 64,6

2nd 6 months (43.2+15.9) 59.1

Average 2264 1814 47,4 41.8

Average (All age & sex) 2039 44.6
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Appendix Table C-1: Percentiles for cut-off points of BMI-for age for

Age (years)
Percentiles

5th 85'"
Male Female Male Female

10 14.42 14,23 19.60 20 ,19

1] 14.83 14.60 20.35 21.18

12 15.25 14.98 21.12 22 .17

13 15.73 15.36 21.93 23,08

14 16.18 15.67 22.77 23.88

15 16.59 16.01 23.63 24 .29

16 17.01 16.37 24.45 24 .74

17 17.31 16.59 25.28 25 .23

range o f  B M I fo rag e .
R eference  da ta  are  based on the first N ational H ealth  and N utrition  E xam ination  S urvey  (N H A E S I) in the 
U n ited  S ta tes o f  A m erica.
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CHAPTER -  EIGHT

ANNEXURES
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Annexure-1
Study on Food Security and Nutritional Status of Marginal Farm Households of

B a n g la d esh  
Institute of Nutrition and Food Scicnce 

University of Dhaka

Name o f  the Interviewer

V illage D escription Fonn 

Date Round

Name o f  the village 
U paziiia__________

Union Area codc
District Division

General Information o f the Village:

1 .Total area o f the village sq. kilometer (approx.)

2.Total num ber o ' different households o f the village:
Land less 

H/Hs
Marginal farm 
H/Hs

Medium & large farm 
H/Hs

Other
H/Hs

Total
H/Hs

3.Total population o f  the village: Male Female Total

4,Number o f  Educational Institutions o f the village;

Moktab Primaiy school High school Madrasa College Total

5. M arket /  Hat 1 Health center 2 Post officc 3

Mosque 4 Mondir 5 Bank 6

6,M ain Sources o f Water: Drinking water_ Cooking water_

7.Distance o f the village from Upaziiia headquarter

km, Kacha road

Km.

Road: Pacca road 
S.Total area o f the village:

a) Cuhivated land_

km. Main Transport_

acre

b) Fellow land

c) Pond

acre

a c r e

9. Cropping Pattern: 1. Single cropping 2. double cropping, 3. triple cropping

10 .P ro d u c t io n  o f  m a in  c ro p s ; a )  F o o d  c ro p s : I .P a d d y / r i c e  2 . W h e a t 3 .M a iz e  4 .V e g e ta b le s  5 . P u ls e  6 .F ru its

b )  C a s h  c ro p s : l . J u t e  2 . T o b a c c o  3 .S u g a rc a n e  4 . O th e r s  (S p a c ify _____________ )
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11. Is the village situated in food shortage area? 1, Yes 2. No
12. Irrigation facilities: 1. Power pump 2. Shallow lube well

3. Deep tube well 4. Hand tube well S.Othcrs
13. Which fertilizer is mostly used by the village farmers?

1. Chemical fertilizer 2.Green manure 3.Compost 4,Cow dung

14. N o.of agril cooperative societies. 
No. o f Health workers

No. o f Block supcrvisors_ 
No. ofF.W .V .

15. W hat is the main occupation o f H/H heads o f the village?
16.Daily W age rate:

Wage without food Tk.

17 

^  18

W age with 2 main meals Tk.
. Situation o f staple food supply in the local markets:
1. Adequate 2. Inadequate 3. scarce

Wage with one main meal Tk 

Wage with 3 main meals Tk.

local markets:
F o o d

I t e m s

P r i c e  /  k g  

o r  N o s . ( T k . )

F o o d

I t e m s

P r i c e  /  k g  o r  

N o s .C T k .)

01 C o a r s e  r ic e 3 4  Leafy veget. (Difi'. varit)

0 2  F in e  r ic e 3 5  N on-leafy  veget. (Difr. varit)

03  W h e a t 3 6  O n io n

0 4  W h e a t  f lo u r  (A ta ) 3 7  G a r lic

05  M o id a 3 8  Z in g e r

0 6  G e g o ry 3 9  O p e n  sa lt

0 7  S u g a r 4 0  P a c k e t sa lt

0 8  P o ta to 41 L e m o n

0 9  S w e e t p o ta to 4 2  O ra n g e

10 L e n ti l  (M u s h u r ) 4 3  J a m b u ra

11 M u n g  d a l 4 4  B a n a n a  ( Sabri /  Sagar)

! 2  M o to r  d a l 4 5  B a n a n a  (K abari/cham pa)

13 C h o la  dal 4 6  P in e a p p le

14 K h e s a r i  d a l 4 7  G u a v a

15 M a s h  k o la i  d a l 4 8  A m ra

16 E g g  (H e n , D e s h i) 4 9  K u l (Boroi)

17 E g g  (H e n , F a m i) 5 0  A p p le

18 E g g  (D u c k ) 51 G ra p h s

19 M e d iu m  c h ic k e n /  p ie c e 5 2  D a te

2 0  M e d iu m  d u c k  /p ie c e 53 B la c k  B e rry

21 S m a ll  f i s h  (G u r a  m a s ) 5 4  L ich i

2 2  M e d iu m  s iz e  f ish 55 W a te r  m e lo n  (T a rm u j)

23  L a rg e  fish 5 6  B a n g i

2 4  C a t  f ish 5 7  K h ira

25  M ilk  (C o w /B u fa l lo w ) 5 8  C u c u m b c r  (Shosha)

2 6  B e e f 5 9  Jo lp a i

2 7  M u tto n 6 0  M a n g o

2 8  S o y b e a n  o il 61 J a c k  f ru i t  (medium)

2 9  M u s ta rd  o il 6 2  B a n a n a  G re e n

3 0  S e s a m e  o il 63

31 C o c o n u t  o il 6 4

3 2  G h e e  /  B u tte r 65

33  D a ld a 6 6
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Annexure-2
Study on Food Security and Nutritional Status of Marginal Farm Households of

Bangladesh
Institute o f  N utrition  and Food Science 

U niversity  o f  D haka 
Household Dietary Survey Form

Name o f  the Interviewer Dale Round

1. Identification: 
Name o f  the village 
Upazilla

Union Area code
District Division

2,Household /  Family Information
a. Household number

Father/ Musband’s nameb. Name o f  the H/H Head__________________  _____
(Respondent)

c. Religion; 1 M uslim 2 Hindu 3. Christian 4. Buddhist 5. Others

d. No. o f  H/H Members: ____

M e m b e
N o .

N a m e R e la t io n  
w ith  H /H  
h e a d

A g e S ex
1. M ale
2. Female
3 .Pregnant
4 .L acta ting

M arita !
s ta tu s

1,U nm arried
2 .M arried 
3-W idow  
4 .d ivorced

lid u c a tio ii  
iev e l 

88 Illiterate 
00 Put S ignature  

C lass passed 
7 7  <  6 y r , c h ild

M a in
O c c u p a tio n

(C o d e )

Y e a r M oil

01

0 2

03
04
05
06
07
08
09
1 0

R e la t io n  c o d c :

1. S e lf
2 . W ife / husband
3. Son
4. D aughter
5. D augh ter-in -law
6- G rand  son / D aughter
7. B ro th er /  S ister
8. F a th e r /  M o ther
9. O thers

O c c u p a t i o n  c o d c :

01 - Farm er (on ly  ow n land)
02. F arm er ( only  share  cu ltivation)
03. F arm er (ow n land +  share  cult.)
04. A gricu ltu re / D ay labourer
05. Industria l/ construction  labourer

06. T ran sp o rt labourer
07. R ickshaw / V an  pu ller / B oatm an
08. D river (M o to r V ehicle)
09. Sm all shop  keeper/G rocer/ haw ker

10. M edium  B usinessm an
11. Servicc
12. S tudent
13. P rofessionals
14. Skilled  L abourer
15. H ousew ife  /  H ouseho ld  ac tiv ities 
1 6 . H ousehold  servent / M aid
17. F isherm an/fish ing
18. U nem ployed
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e. Has anybody in your household died during last three months ? 
I f  yes, record the following information:

1. Yes 2. No.

N a m e  o f  th e  d e a d  p e rso n S ex
M a le  = 1 , F e m a le  = 2

A g e  a t  d e a th  
(Y r )

C a u s e  o f  d e a th  
( c o d e )

C a u se  o f  d e a th  code :
01 U nknow n sicknes
02  Fever/co ld
03 P neum onia
04  D iarriioea/ dysen tery

05 M easles
0 6  Joundice
07 T uberco lusis
08 T itanus

09 H oop ing  cough
10 Polio
11 Dypiillieria
12 Peptic  u lcer

13 D iabetes
14 H eart d isease / h igh BP
15 C anscr
16 O thers

3. Information about sources o f  water, sanitation and personal cleanliness;
a. W ater uses by household members by sources;

M o d e  o f  u se W a te r  so u rc e  
(c o d e )

O w n e rs h ip
(c o d e )

F o r  d r in k in g

F o r  c o o k in g  a n d  w a s h in g  (u te n s ils )

S o u rc e  co d e : i . T ubew ell /T ap
2. W ell
3. Pond  /d itch
4. R iv e r/c an a l
5. Pond  /r iv e r w ater on boiling

O w n e rs h ip  co d e  : 1. Personal /ow n
2. Public  /N G O
3. O thers

b. Type o f  latrine in the household;
1. No latrine 2. Open /hanging latrine 3. Definite hole /well
4. Sanitary /s!ub latrine 5. Others

c. W here the faces o f the children is thrown away who can’t use latrine ?
1. Ditch 2. Open place 3. Definite hole /well 4. Sanitary latrine
5. No child under 5 years

d. W here the household garbage is discarded ?
1. Definite hole out side the homestead
3. Through away scattered

2. Definite hole inside homestead
4. Hither & thither 5. Others

e. W ith which the family members clean their hands after defecations?
1. Only water 2. Soap & water 3. A sh/M ud & water 4. Others

f  Do all the family members always use shoe /sandal? 1. Yes 2. No.
I f  no, do they use shoe /sandal while going to latrine /nasty place ? 
l .Y e s  2. No.

g. How is the environment o f the residence, kitchen, and surrounding places?
1. Neat & deem 2. Clean to some extent 3. Unclean /nasty /dirty

4. Information about household food consumption;
a. W hat is the source o f  food supply in your household?

1. Food produced from cuhivated land 2. Purchased from marked

3. Received from charity/donation/jakat 4. (1+2) 5. (1+3) 6. (1+2+3)
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b. Do all the members o f  your household eat meals together? I .Y es  2. No. 

[ f  no, who are those eat first? (Yes= 1. No=2)

h

H ousehold  head 
O ther adu lt males 
Y oung  children 
O ld m an /O ld  w om an 
H ousew ife 
O ther adult fem ales 
A dolescent m ale 
A dolescent fem ale 
O thers

and who eats last o f  all members?

1. Household head 2. Housewife 3. Young children 4. Adolescent male
5. Adolescent female 6. Old men /women 7. Household servants 8. Others

c. Who are given less amount o f food when the household faces food scarcity? (Yes = I, No = 2)

1

H ousehold  head /adult male 
H ousew ife /  adult fem ale 
Y oung  children < lOyears 
O ld  m an /O ld  w om an 
P regnant w om en 
L actating  m other 
A dolescent m ale 
A dolescen t fem ale 
Servant /  m aid 
O thers

d. Whom in the family is given comparatively more fish /meat /egg /milk /fruits ?

01. Equal to everybody 05. Male adolescent
02. Old m an /woman 06. Female adolescent
03. Male child 07. Pregnant woman
04. Female child 08. Lactating woman

09. Male earning member
10. Female earning member
11. Both male /female earning member
12. Others

e. W hat is the pattern o f  meal time in your family per day ?

f. How many times most o f  your family members took meals yesterday ?

times

times
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5. Household food intake in last 24 hours (Recall method) for day before yesterday (1), 
yesterday (2), day o f  survey (3),

M e a l tim e M e n u  an d  
d e s c r ip tio n

C o o k e d  /  u n c o o k e d
In g re d ie n ts F a m ily

m e a s u re s
T o ta l

w e ig li t

(g m )

C o n v e rs io n  
fa c to r  to  

ra w  w e ig h t

l-'ood
c o d e

Raw
w e ig h t

o f
e d ib le

p o r t io n

L e f t  o v e r  fo o d  fro m  
p re v io u s  d a y  (C o o k e d )

Breakfast

N u m b e r  e a te n  

N u m b e r  n o t  e a te n  

M e m b e r  c o d e  

G u e s t  Q D [ Z

Lunch

N u m b e r  e a te n  1_ 

N u m b e r  n o t  e a te n  G  

M e m b e r  c o d e

Guest nnniz

2 9 2
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Meal time

Afternoon
Snack

Supper

Number eaten L_ 

Number not eaten 

Member code L  

Guest DDDE 
□ □ □ □

Menu and 
description

Cooked /  uncooked
Ingredients Family

measures
Total

weight
(gm)

Conversion 
factor to 

raw weight

Food
code

Raw
weight

o f
e d ib le
p o r t io n

2 9 3
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6. Intra fam ily food consum ption during last 24 hours (recall m ethod);

Household No. 

M ember name

Area code I_

Sex

Round

Age L

Member code I_

Occupation

M e a l t im e

B r e a k f a s t

M id  d a y  s n a c k

L u n c h

M e n u  a n d  
d e s c r ip tio n

C o o k e d  /  u n c o o k e d

In g re d ie n ts F a m ily
m e a s u re s

T o ta l
w e ig h t

(g m )

C o n v e rs io n  
fa c to r  to  

ra w  w e ig h t

F ood
c o d e

R aw
w e ig h t

o f
e d ib le
p o rtio n
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M e a l tim e

A f te r n o o n  s n a c k

Supper

M e n u  an d  
d e s c r ip tio n

C o o k e d  /  u n c o o k e d

In g re d ie n ts F a m ily
m e a s u re s

T o ta l
w e ig h t

(g m )

C o n v e rs io n  
f a c to r  to  

r a w  w e ig h t

F o o d
c o d e

R a w
w e ig h t

o f
e d ib le

p o r t io n
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Annexure-3
Study on Food Security and Nutritional Status of Marginal Farm Households of

Bangladesh
Institute o f  Nutrition and Food Science 

University o f  Dhaka 
Household Socio-economic Data Collection Form

Name o f the Interviewer Date Round

1. Identification: 
Name of the village 
U pazilla__________

Union Area code
District Division

2.Household / Family Information:

a. Household number
b. Name of the H/H Head______

(Respondent)
c. Sex: 1 Male 2 Female

Father/ Husband’s name_

A ge:___________ years

d. No. o f H/H Members:

M e m b e r

N o .

T

N a m e
R e la tio n  
w ith  H /H  
h ead

p ---------
A g e

(Y ears)
S ex

1. Male
2. Female
3.Pregnant
4.Lactating

M arita l
s ta tu s

1.Unmarried
2 .Married
3 .W idow
4.divorced

B d uca tion  
level 

88 Illiterate 
_  Class passed 

00 Put Signature

M ain
O ccu p a tio i

(C o d e )

S eco n d a ry
O ccu p a tio n

(C o d e )

R e la t io n  c o d e :
I.S elf
2.W ife / husband
3. Son
4. Daughter
5. D aughler-in-law
6.G rand son /  D aughter
7. B rother / Sister
8. Father / M other 
9 .0 th ers

O c c u p a t io n  c o d e ;
01. Farm er {only ow n land)
02. Farm er ( only share cultivation)
03. Farm er (own land + share cult.)
04. A griculture/ Day labourer
05. Industrial/construction  labourer
06. T ransport labourer
07. R ickshaw / Van puller /  Boatm an
08. D river (M otor V ehicle)
09 Small shop keeper/G rocer/ hawker

10. M edium Businessm an
11. Service
12. Student
13. Professionals
14. Skilled Labourer
15- Housewife /  Household activities
16. Hou.sehold servent /  Maid
17.Unemployed
18. Others

3. Information about House and other Household assets:
A. Description o f House:
1. Own house 2, Father's house 3. Reside in other people’s house without rent 4. Others

B. Number o f Houses:

2 9 6
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C. Pattern o f House: 1. Building 2. Tin-shed building
3. All tin + Pacca floor 4. All tin + kacha floor
5. Tin roof + Earthen wall 6. Thest roof + Earthen wall
7. Thest roo f + thest/bamboo wall 8. Others ( Spacify_________)

D. H/H Lightening Facilities: 1. Kerosine lamp 2. Electric light

E. Types o f  Utensils: 1. All Alluminium
3. Alluminium + Earthen ware

2. All Earthen ware 
4. Others

F. Does the H/H possess the following materials? (Yes=l , No = 2)

a. Cot c. Radio e. Rickshaw/ Van g. Boat

b. Chair/Table d. Almira f. Bicycle h.Hand-barrow / cart

4. Information about other Assets:

household land holding (decimals)a.
Homestead Cultivable land Fellow land Pond Garden Other Total land

b. Present land under cultivation (decimals
Own cultivated 

land
Land share 
cropping in 

+

Land 
Leased in

+

Land 
mortgage ii 

+

Land share 
cropping out

Land 
Leased out

Land 
mortgage out

Tolai land

c. Size o f  cultivated land by cropping intensity;
Single cropping________

Double cropping 

Triple cropping _

decimal

decimal

decimal

Mango 

Jackfruit 

Black berry 

Lichi 

Kamranga

d. No. o f  trees presently giving fruits in the households:

Coconut 

Banana 

Amlaki 

Guava

Jolpai

Lemon

Jambura

Papaya

Amra

Others

e. Number o f domestic animals presently rearing in the households:

Total No. o f  Cow & Bufallow I _ _ I _ _ I  Milky Cow

Total goat +  sheep Milky Goat

Total Duck +  Hen + Cock | | | Peagon
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f. W hat kind o f  vegetables presently been cultivated in the homestead? ( Yes = 1  , No =  2 )

Lai sak Kolocasia sak Lau Borboti

Pui sak Kowiiflower Chal Kumra Gajor

Danta sak Cabbage Bean (Seam) Tomato

Kalmi sak Sajna Brinjal (Begun) I  Chichinga

Radish sak Sweet Kukumber Bitter gourd (Korolla) __  Others

5. Information on Household Food Production and Household Income:
a. Agricultural production, utilization and income from production during last three (3) months;
Agricultural
production

Total
Production

Kg/No,

Present
Market
Price

Total
Market value 
/Total income

Utilization of produced food crops 
(K g/N o.)

Food
Consumed

Used
as
Seed

Jakat/Gift/
Donation/

Used for 
Sale

Other
uses

Rice(paddy)

Wheat

Pulses

Potato

Sweet potato

Oil seeds

Ground nut

Leafy vegetable

Non-ieafy

veget.

Green piper

Dried Chillies

Banana

Mango

Jack fruit

Sugar cane

Jute

Tobacco

Cotton

Betel leaf

Other foods

Total
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b. Food Production from  hom estead &  garden. U tilization and Incom e during last three (3) m onths;

Type of Food 
Produced

Total
Production

Kg/No.

Present
Market
Price

Total 
Market value 
/Total income

Utilization of produced foods 
(K g/N o.)

Food
Consumed

Used
as
Seed

Jakat/ Gift/ 
Donation/

Used for 
Sale

Other
uses

Leafy vegetable

Sweet Pumpkin

Bottle gourd

Ash gourd

Other vegetables

Banana

Mango

Jack fruit

Guava

Coconut

Other fruits

Areca nuts

Palm /Date Juice

Palm gur

Date gur

Milk

Egg

Fish from Pond

Other foods

Total

c. Income from W age /  Salary during ast three (3) months:
Sources of 
Income

Mean 
working 
days per 
month

Daily/ 
monthly 
Wage rate 
(Tk.)

Own 
monthly 
Income (Tk.)

Othre’s
monthly
income

Total Income 
during last 3 months

Day/ Agril. labour

Rickshaw/ Van pulling

Driver

Helper (Transport labor)

Service (Industrial labor)

Others

Total
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d. Incom e from  o ther sources during last three (3) m onths;

In c o m e  S o u rc e s M o n th ly  In c o m e  (T k .) T o ta l  In c o m e  (T k .)  in  la s t 3  m o n th s

B u s in e s s :  S h o p  k e e p e r /  H a w k e r

C o n tr a c to r

P h y s ic ia n

P r iv a te  T u to r

G if t  r e c e iv e d

S a d k a h

F e tr a h

Ja k a t

B e g g in g

L o a n  r e f u n d e d

R e n t  o f  H o u s e

R e n t  o f  S h o p

R e n t  o f  V e h ic le

R e n t  o f  R ic k s h a w /  V a n  /  B o a t

R e n t  o f  M a c h in a r ie s

O th e r  s o u rc e s

T o ta l

e. Income from Selling Household Materials during last three (3) months;

D e s c r ip t io n  o f  H o u s e h o ld  M a te r ia ls In c o m e  f ro m  S a le  d u r in g  
la s t  th r e e  m o n th s  (T k .)

H o m e s te a d  /  H o u s e  /  F a rm  la n d

L a n d  le a s e d  o u t  /  M o r tg a g e  o u t

F u rn i tu r e  /  U te n s i ls

O rn a m e n ts

C lo c k  /  R a d i o / T . V . / F a n

C y c le  /  R ic k s h a w  /  V a n  /  B o a t

T re e  /  B a m b o o  /  J u t e  s ta lk  /  S tra w

C o w  /  B u fa l lo w  /  G o a t  /  S h e e p

D u c k  /  H e n  /  P e ig o n

S e l l in g  o f  P lo u g h

O th e r s

T o ta l
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f. Incom e from  taking D ebt /  Loan during last three (3) m onths:

Sources of Debt / Loan Period / date Total amount of debt/ loan (Tk.)

Friend /  Relatives /  Neighbours

Commerciai Bank/ BRDB

NGO

Others

Total

g. Total income earned during last three months; a + b + c + d + e + f=

6. Household expenditure during last three (3) months:

Head of 
Expenditure

Monthly Food Consumed Mean
Monthly
Expenditure

Mean
Expenditure in 
last 3 months

H/H Production Purchased Total
K-g No. Kg No. Kg No.

a. Food cost;

Rice

Wheat/ wheat flour

Pulses

Fish

Meat

Egg

Milk ’ —

Sugar /  Gegory

Oi! /  Ghee

Potato

Leafy vegetables

Non-leafy vegetables

Salt

Onion

Other spices

Biscuit/Tea / Betel leaf

Fruits (B anana, M ongo, Jack fm il, 
B an e i. W ater m elon, P ineapo le)

Cigarettes

Others

Total expenditure on food
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b . H o u s e h o ld  P u r c h a s e :

C lo th e s

S e n d le  /  S h o e

F u r n i t u r e / U t e n s i l s

O rn a m e n ts

C o w  /  G o a t

L a n d  p u rc h a s e d  / le a s e d  in  / 

m o r tg a g e  in

O th e rs

c . M is c e l l a n e o u s  E x p e n s e s :

E d u c a t io n  (B ook/ paper/ pen/tu tion  

fee etc)

H o u s e  r e n t  /  r e p a i r in g

F u e l (E leciric ily /keroscnc /fire  w ood)

L o a n  r e p a y m e n t

D o n a tio n  /  S a d k a h

J a k a t

F e tr a h  /  S a c r i f ic e  (K orbanO

G if t

T a x  p a y m e n t

O th e rs

d . E x p e n d i t u r e  o n  F a r m i n g :

P lo u g h in g

S e e d  /  S e e d lin g

F e r t i l iz e r

I r r ig a t io n

In s e c t ic id e s

W a g e s  (S aw ing/w eediiig /harvesting)

R e n t  ( a g r ic u l tu r a l  e q u ip m e n ts )

O th e rs

e .  T o t a l  E x p e n d i t u r e

N et Income during last 3 months (5g -  6e) =

7. For how many months o f  the year agricultur 

supply in your household?

Food crops if  not so ld _______________________months

Food crops partly so ld ______________________ months

ated farm land can provide food

3 0 2
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8. Have you bought paddy /rice during last year? 1. Yes 2. No.

If  yes, then for how many m onths?__________________months

How much bought ?

Food items Amount (kg)

a. Paddy

b. Rice

Total expenditure (Tk.)

9. W hen your family faces food shortages in the year ?
1. Baishakh/Jaista 2. A shar/Sraban 3. Bhadra/Ashin

4. K artic/A grahayan 5. Poush/M agh 6. Falgun/Choitra

10. How you manage /gather food purchase and production cost o f your household ? (l. Yes 2. No.)

a. Selling food and other cash crops

b. Taking loan from Bank /NGO

c. Taking Borow /debt from relatives /neighbors

d. Selling duck /chicken /m ilk /egg etc.

e. Selling cow /goat /other domestic animals

f. Income earned from secondary /minor occupation

g. Selling plough (rent for ploughing)

h. Others (S pecify .......................................... )

11. What are the measures do you usually adopt for food supply when the household faces 
food shortages? (Yes =  1, No. = 2)

a Sale extra labour k Go to relative’s home as guest

b Driving boat 1 Going to town for search o f  work

c Catching fish m Selling vegetables and fruits

d Selling fish n Flying business in the market

e Pulling and carrying baggage 0 Spend previous savings

f Rickshaw / Van driving P Sale chicken / duck / cow/ goat

g Helping in construction activities q Sale furniture /tin o f roof /house

h Taking loan from relatives /  neighbours r Sale tree / bamboo

i Begging s Taking debt from Bank/NGO

j Tax collector in the market t Others ( Soecifv )
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12. W hat are the  m easures do  you th ink  necessary to  be adopted for m eeting  round the year 
food supply  in the household? (Y es =  1, No. =  2)

a

b

c

d

e

f

J

k

1

m

n

o

By producing more food in the farm land through cultivating high yielding varieties o f  seeds

By producing more food through cultivating high yielding varieties o f seeds appropriate 
fertilizers and irrigation
By cultivating multiple food crops in the same land instead o f  a single crop

By producing diversified food crops for meeting nutritious food shortages

By ensuring reasonable market prices o f  agricultural products

By reducing prices o f  farm equipments and materials in order to produce more food

By adopting appropriate measures to keep the market prices o f essential foods within the reach 
o f  the poor
By augmenting easy employment opportunities in order to increase purchasing pow er capacities 
o f the poor
By taking necessary attempts to fix wage rate according to market prices o f  food commodities

By taking necessary steps to make adequate supply o f  foods in the local markets and 
establishment o f  open market sale during the period o f food shortages 
By taking steps for providing easy loan without interest for adopting income generating 
activities
By ensuring balanced distribution o f  food in the household according to the need o f individual 
member o f  the household
By receiving appropriate training on income generating activities and food and nutritional 
aspects
By undertaking all the above measures 

Others (Specify___________________ )
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Annexure-4

"Study on food Intake and Nutritional Status of the Marginal Farm Household of Bangladesh"
Institue of Nutrition and Food Science 

University of Dhaka

"ANTHROPOMETRICE AND CLINICAL FORM"
(For all individual member o f the family)

IndentHication :

Village_________

District________

Respondant Name 

Birth order

. U nion.

Household Number. 

Father/Husbands Nam e___

. Thana

Area code

Member code

Sex (code) Occupalion-------------------------------------------------

Particular In fo rm ations  in  rounds

Particulars :

R ounds o f Survey w ith  date

1st Round 2nd Round 3rd Round 4th Round

1. Age on sun/ey date (lor all)

2. Nutritional deficiency sysmtomps :

Hair :

01 Sparse (Yes = 1, No = 2)

02 Discoloured (Yas « 1. No = 2)

Eye :

03 Night blindness (Yes = 1. No = 2)

04 Bitot's spot (Yes = 1, No = 2)

05 Blind (Yes =1, No = 2)

cause : (IsFrombinh. 2sNutrllk>nalbllndne&s. 

3 Acdaental, 9 = not spoticable)
Lips ;

06 Angular Stomatitiea (Yes = i, No = 2)

07 Cheilosis (Yes = 1, No = 2)

Gums :

08 Swallen red gum (Yes = 1. No = 2)

09 Bleeding gums (Yes = (4o« 2)
Teeth :

10 Dental Caries (Yes = i, No = 2)

Tongue :

11 Swallen and red paplllee 

(Yes= l,No = 2)

Gland :

12 Enlarged Thyroid gland 

(Yes = 1, No = 2)
Skin :

13 Dermatosis (Yes » i , No = 2)

Y r Yr Y r Yr

□
□

□

□

S e x  c o d e  ; 1 =  m e le , 2  = F a m a le . 3  =  P re g n a n t.  4  a  L acta ling , 5  = P re g . ♦ Lacl.
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Particulars 1st Round 2nd Round 3rd Round 4th Round

14 Height [cm) (for all members)

15 Weight (kg) (for all members),

16 MUAC (cm) (Upto 18 Years & Preg.)

17 Morbidity Status : (all members)

If sufferd from any disease other than 

diarrhoea during last three months 

(Y e s  = 1. N o =  2 )

If yes, PI mention Disease name'. 

Duration (days) of the disease,

Mode of treatment’ ,

Place of treatement*

Cause of non-treatment'

18 Diarrhoea (all members) :

If suffered from diarrhoea during last 

three months (Ves = i, n o  = 2)

If Yes, pi. mention How may times 

How many days in each time 

Mode of treatment'

19 If fed Vit. A capsule during last three 

months (for upto 6 yrs. children)

(V es = 1, No =  2, c a p s u le  re ce iv ed  but not fsd=3) 

Sourcft (E P l c a rd  = 1, Fam ily rep ro l = 2)

20 Please mention immunization status ; 

BCG , DPT. Polio, M e a s le s  "

S o u rce  (E Pl c a rd  ^  1, Fam ily rdop ri = 2)

T ~ r r

n n

N am e o ( Invasliga lo r wilh d a te

■ D is e a s e  c o d e  : • C a u s e  o (  n o n - t r e a lm e n l
01 Fever/co td 1 A lopathic 1 P o o r  eco n o m ic  condition
02 A R I/P neum on ia 2 H om eopath ic 2 N eg ligence
03 M eas les 3 Kabirajl 3 D on't think n e c e s sa ry
04 D ysentry 4 P eer/F ak ir 4 Lack of com m unication
05 J a u n d ic e 5 Q uack 5 T a b o o s
06 M alaria 6 O th s rs  (S n ed rv  i 6 O thw rs r.^nftcifv
07 Typhoid 7 No trea tm en t 9 N ot app licab le
08
09
10

S c a b ie s  
Jo in t pa in  
H eart d is e a s e

1 H ospital

••

1

Im m u n iz a tio n  c o d e  

All d o s e  com ple ted
11 D isb d tss

2 P rivate  clinic 2 T im ely b e in g  given

12 Ulcer
3 Union H ealth  C en tre 3 Incom ple te  d o s e

13 O th e rs  fS o ed fv
- >  S

Local p h a rm acy  
C herltab le  d isp en so ry

4
5

Tim e y e t not co m e  
No im m unization  given

6 O th e rs  (SDflcilv 1
9 Not a p p l ic ^ le  in c a s e  

of non-tratm ent)
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