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Abstract

The significance of assessing hemoglobin levels among adult females in Bangladesh is vital
for detecting low hemoglobin levels and preventing complications, particularly among this
demographic. The study aims to evaluate the frequency and the criteria of low hemoglobin in
the country, which is a considerable yet not well-recognized health problem of the population.
Between January and June 2025, a cross-sectional survey was conducted, which covered 1,019
adult females aged 15-45 years from both rural and urban areas. The hemoglobin measurement
was taken by a finger-prick process, where | collected one drop of blood. Moreover,
Information related to demographic lifestyle, diet, and other health-associated criteria was
obtained through self-prepared questionnaires. Results showed 51% of the respondents had
decreased levels of hemoglobin, and this tendency was more common among the females aged
36 to 45. There were statistically significant associations between low hemoglobin and age,
education, marital status, physical activity, and various symptoms, including loss of appetite,
dizziness, and drowsiness. The most affected were the illiterate females, those who were
regular at physical activities, and also the widowed women. The outcomes highlight the
importance of conducting regular hemoglobin screenings, providing health education, and
enhancing nutritional and social conditions to address complications associated with decreased
hemoglobin levels. Given the current scarcity of research and data on hemoglobin tests in adult
females in Bangladesh, this study is important for filling knowledge gaps and informing people

to take necessary steps for adult females in the country.

Keywords: Hemoglobin levels; Adult females; Prevalence; Cross-sectional survey; Finger-

pick process; Demographic lifestyle; Health complications; Screening.
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Chapter 1: Introduction

1.1 Background and Importance of the Study

An essential metalloprotein that is present in red cells is hemoglobin. It is instrumental in the
delivery of oxygen in the lungs to the rest of the tissues in the entire body. The average level
of hemoglobin in the body of a female is 12.1-15.1 g/dl. When the range varies between 11-
11.9 g/dl, 8-10.9 g/dl and less than 8 g/dl it can be classified as mild, moderate and severe
respectively (Moawad, 2025). There is a higher likelihood that the females would present with
lower hemoglobin counts as compared to males. In Bangladesh, 51% of females are affected
with low levels of hemoglobin, and 22% have mild, 24% have moderate and 5% have severe
diminished hemoglobin (Rahman et al., 2021). In many cases, older women experience lower
hemoglobin levels caused by nutrition insufficiency, adverse effects, side effects of drugs, and

chronic illnesses.

Reduced hemoglobin levels is a significant aspect of high global health priorities in females
with a large percentage recorded in most regions of the world. The high prevalence in females
who bear reduced hemoglobin level occurs in other countries as the following studies show:
In Africa: Ethiopia (23.6), Madagascar (35.3), Malawi (32.7), Uganda (31.1).

Between South Asia: India (57%), Nepal (40.6%), Pakistan (41.7%). South-East Asia:
Myanmar (40.6%), Indonesia (40.6%) (Safiri et al., 2021).

Nonetheless, despite its worldwide reputation in its health and developmental impacts, further
severe implementation and special research ought to be completed specifically in Bangladesh
because it could guide prevention and cure guidelines in high burden regions of the earth
(Sunuwar et al., 2020). However, the original researches indicate that moderate and severe

prevalence of the low hemoglobin levels affect a range of 39.9% to 51.9% of the Bangladeshi
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adult females (WHO, 2016). Thus, it is of great essence to establish the hemoglobin levels as
we observe, there are still few studies that have already been carried out in Bangladesh
regarding the low levels of hemoglobin but they are not sufficient to calculate accurate

estimation.

1.2 Significance of Hemoglobin Levels in Adult Females

The continuation of the correct physiological processes is impossible without a sufficient
amount of hemoglobin in the body to maintain optimal energy metabolism, and health. The
low level of hemoglobin may lead to many health-related complications, which may include
weakness, fatigue, shortness of breath, and cognitive dysfunctions. Furthermore, it could also
cause more serious problems like an even higher chance of getting infected, related poor

pregnancy outcomes, and impaired quality of life (Wendt et al., 2023).

The problem of low hemoglobin levels on a large scale in Bangladesh is usually associated
with the lack of nutrition and chronic illnesses especially among adult females. The world
health organization (WHO) reports that low hemoglobin levels may be used to indicate a host

of critical diseases or conditions including:
e Iron deficiency anemia (certain intake or absorption of iron),

e Anemia due to vitamin deficiency (as a result of reduced food consumption or

malabsorption),
e Chronic disease anemia (chronic infections, inflammations, malignancies etc.),
e Hemolytic anemia (due to premature destruction of RBC),

e Sickle cell diseases (caused due to inherently mutated gene, which in-turn results in

abnormal hemoglobin thus causing low hemoglobin levels),
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e Thalassemia (which can be a congenital mutated version of a gene that produces

hemoglobin and causes the level of hemoglobin to dip),

e Chronic kidney diseases (related to reduced erythropoiesis, resulted in the lack of

producing RBC in the blood, thereby, reduced concentration of hemoglobin),
e Nutritional malabsorption (which results in gastrointestinal disorders, trauma, surgery),

e Gastrointestinal tract bleeding (acute blood loss) (Kassebaum et al., 2014).

Iron deficiency anemia is identified to affect 5% to 36% of adult women according to
population studies, which are necessary to change how nutrients are processed (Barton et al.,
2024). Further research indicates that on average 1.3g/dl decline of hemoglobin occurs during
pre and post menstruation (Columbia Doctors, 2024). Women susceptible to elongated
menstrual flow are more likely to develop iron deficiency anemia, which might result in a
widespread condition observed in females before the menopause that results in iron deficiency

by roughly 20% to 65% (Chai et al., 2021).

Consequently, it is more important that adult females have adequate hemoglobin levels. Given
that hemoglobin acts as a catalyst for different diseases, the analysis of hemoglobin is closely
related to early detection and treatment of health issues that are potentially fatal (Healthline,

n.d.).

1.3 Prevalence of Low Hemoglobin Levels in Bangladesh

Decreased level of hemoglobin is a prevalent but at the same time under-recognized health
problem in Bangladesh, particularly in adult females. Research studies on health surveys
consistently indicate that more than 40% of adult females who are in their reproductive age

have hemoglobin levels that fall below the recommended level as the ideal internal level to
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maintain optimal health, in Bangladesh (Sultana et al., 2025). Nevertheless, such statistics
could not reflect the actual scale of the issue. Limitations on screening, irregular medical
examination, and less availability of screening services in underprivileged and rural settings
make many of these women with a marginally low hemoglobin level undetected (Bhowmik et
al., 2021). Dietary patterns and temporary complications related to health issues were followed
by undiagnosed persistent ones and seasonal changes in hemoglobin may lead to serious

diseases (Shahjahan et al., 2024).

Moreover, national data is based on approximate measures such as anemia prevalence, which
is correlated but does not necessarily record cases of low hemoglobin level (Hossain et al.,
2024). This creates a false fallacy in the perception that there is a smaller number of women
whose oxygen-conveying capacity and the overall health of women have been jeopardized and
crippled. Low hemoglobin is not detected sooner because women do not get to attend
preventive health services due to social and cultural requirements in most societies (Sultana et

al., 2025).

A multi-pronged approach is required to achieve more accurate estimations. These involve the
use of regular based hemoglobin screening programs with portable screens, the incorporation
of routine testing into the females' and reproductive health, and having long-term health records
to assess the change over time, which are not yet available in Bangladesh (Rahman et al., 2023).
Females often lack access to education, which could inform them that checking hemoglobin
levels before symptoms appear is crucial (Billett, 1990). Hence, this can be sorted by having
regular assessment and screening of the hemoglobin levels within the whole country.
Additionally, sharing information among public health authorities, local NGOs, and nutrition
programs will ensure a representative and comprehensive data collection method, enabling the
implementation of tailored interventions to address the low hemoglobin problem in the

population (Hossain et al., 2024).
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1.4 Global and Bangladesh Perspective on Female Hemoglobin Status

1.4.1 The Hemoglobin Status in Global Perspective

The hemoglobin level among adult females is a highly vital indicator for maintaining general
health conditions globally. Low hemoglobin level has been identified among the population by
The World Health Organization (WHO), where most of which leads to anemia, and this is the
most common public health problem in the world among adult females. To be very specific,
WHO estimation shows that low levels of hemoglobin affect around 1.9 billion individuals
(roughly a quarter of the world population), with the most susceptible ones being women of

childbearing age and young children (WHO, 2021).

The rates of low hemoglobin occurrence differ vastly in terms of regions and countries. Dietary
iron deficiencies, parasite infections, and limited access to medicine contribute to low
hemoglobin levels in South Asia, Sub-Saharan Africa, and parts of South-East Asia,

particularly. The rate of anemia among adult women in these areas may be shocking:

e Approximately 50% of the females of childbearing age in India are afflicted by anemia
(Kassebaum et al., 2014).

e The prevalence of hemoglobin level among adult females may be as high as 60% in
Sub-Saharan Africa, especially in nations like Ethiopia and Nigeria (WHO, 2021).

e InIndonesia, the prevalence of decreased levels of hemoglobin in adult females is about
37% (Balarajan et al., 2011).

e Studies indicate that, in South India, about 43% of university students suffer from
decreased levels of hemoglobin (Subramaniyan et al., 2016).

High prevalence rates of decreased hemoglobin levels are observed in contrast to high-income

countries, which have access to improved nutrition. Notwithstanding, some vulnerable groups,
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or rather, populations that are at risk of low hemoglobin such as pregnant women, older women,

and immigrants who come to places with a high prevalence of anemia:

e Low hemoglobin affects approximately 10% of adult women in the USA. However,
these rates in particular ethnic groups are higher among Hispanic and Black American
women (Centers for Disease Control and Prevention, 2020).

e About 8-10% of adult females complain of decreased hemoglobin level in Canada, with

an increased risk among Indigenous people (Health Canada, 2017).

1.4.2 The Hemoglobin Status in Bangladesh Perspective

The decreased level of hemoglobin is on the rise in Bangladesh, nearly 41.8% in females
between the ages of 15 and 49 and 53.2% in children younger than five years, because iron
deficiency dominates (NIPORT, Mitra and Associates, & ICF, 2019). Even higher is the
prevalence in rural places, where 47% of females experience decreased levels of hemoglobin

(Bhowmik et al., 2021).

The decreased level of hemoglobin in pregnant women reaches the level of 44%, and in
adolescent girls, it reaches 42.5% (Khatun et al., 2018; Sultana et al., 2020). Such a high level
of low hemoglobin is dangerous to society in terms of maternal and fetal health complications
of babies and cognitive development of teenagers. Combating decreased levels of hemoglobin
in Bangladesh should involve strategies that encompass regular assessment of hemoglobin,
better nutritional dietary choices, increasing access to supplements, and health education to

ease the influence of low hemoglobin levels (Bhowmik et al., 2021; NIPORT et al., 2019).
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1.5 Reasons for Low Hemoglobin Levels in Adult Females

The factor that has been a major concern to the public in general in Bangladesh is the fact that
there are levels of hemoglobin among adult females which is not satisfactory and that leads to
several cases of anemia, amongst other health issues. The low hemoglobin level in women is
getting crucial in the country due to several reasons which could be physiological, dietary,
socio-economic and partly due to cultural influences (Subramaniyan et al., 2016). There are

the following key determinants:

e Greater Demand of Iron: The requirements of iron increase during menstruation,
conception, and breastfeeding. The persistence of menstrual bleeding and particularly
those women who have heavy menstruation weakens iron needs and contributes
significantly to deficiency of this nutrient (Subramaniyan et al., 2016).

e Less Iron Absorption: Eating antagonists (e.g. phytates, calcium), and gastrointestinal
disorders (e.g. celiac disease) interfere with absorption of iron (Islam et al., 2023).

e Dietary Deficiencies: Deficiency in the intake of iron-rich foods (meat, legumes and
green leafy vegetables) would also result in low hemoglobin level (Cleveland Clinic,
n.d.).

e Socio-economic Factors: Iron deficiency is aggravated by poverty and poor
accessibility of health services, especially in rural households (Cleveland Clinic, n.d.).

e Cultural Practices: The eating habits associated with the cultural differences could
restrict iron intake or avoid nutrients that are rich in iron (Hematology-Oncology

Associates of CNY, n.d.)
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1.6 Low Hemoglobin Level: A Serious but Preventable Problem

Low hemoglobin levels and particularly iron deficiency anemia among the adult females in
Bangladesh can be controlled by adopting practices of regular monitoring and early
intervention. Periodic hemoglobin screening is indispensable as it will help identify the
condition in time when a person has no serious symptoms such as fatigue, weakness, and

dizziness (MedlinePlus, n.d.).

A simple and low-cost blood test called routine hemoglobin testing assists the medical staff to
determine whether hemoglobin level is too low and highlights the correct treatment approaches.
With routine programs of screening of hemoglobin, the women get early guidance on ways to
change diet, the iron supplements, and treatment of the underlying diseases causing the anemia
(MedlinePlus, n.d.). It is also possible to observe the level of hemoglobin to see how properly
the treatment is performed and change the process to achieve restoration and avoid

complications (Billett, 1990).

Moreover, with the early identification of the disease and subsequent treatment, it is possible
to have a great positive impact on the physical and mental productivity of women, as well as
maintaining high quality of life. Realistically, institutions promoting regular hemoglobin tests
during annual health exams or community health programs will enable females to keep their
iron levels at the necessary degree (Billett, 1990). With health education on iron rich foods,
intake to enhance iron absorption (vitamin C) and avoidance of such infections that exacerbate
anemia can be very helpful (MedlinePlus, n.d.). In such a way, management of anemia becomes
a proactive process but not a reactive one, decreasing the burden of the disease and enhancing

health outcomes in adult females of Bangladesh.
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1.7 Purpose of the Study

The research aimed to determine the rate of hemoglobin and the level of reduction in
hemoglobin levels among females in Bangladesh. It will assist in drawing attention to the role
of routine hemoglobin testing and support the use of effective measures. Health outcomes will
be enhanced, economic costs will decrease, and the productivity of women will increase by
addressing the issue of hemoglobin levels. Hence, a reduction in hemoglobin levels among
women is a worrisome health condition, and the practical determination of hemoglobin levels
is limited. Therefore, the estimation of hemoglobin level has not been widely established
among the people in Bangladesh. The level of hemoglobin is crucial in the diagnosis of most
primary conditions. Repeated hemoglobin testing would enable us to present the information
to inform health policy and allocate sufficient resources. It also assists in targeting nutritional
programs for iron deficiency and in improving dietary intake. Regulation of hemoglobin level
avoids the complications during pregnancy (i.e., preterm births, low birth weight, postpartum
hemorrhage). Besides, quick diagnosis also lowers treatment expenses and increases
productivity, particularly in cases of life-threatening diseases characterized by low hemoglobin
values. Addressing these objectives, the project aims to enhance the healthcare system, raise
awareness, and facilitate the integration of hemoglobin post-assessment into Bangladesh's

healthcare system.
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Chapter 2: Methodology

2.1 Study Design and Participant

The study was conducted through a cross-sectional in-person survey to investigate the
hemoglobin levels among adult females in Bangladesh, examining their demographic lifestyle,
and dietary habits. From January 2025 to June 2025, we collected my information. The survey
had 1019 responses, with 495 respondents aged 15 to 25 years, 275 aged 26 to 35 years, and
249 aged 36 to 45 years. We extracted responses from Bangladesh's rural and urban areas. The
responses were separated into the following categories: there were 459 urban adult females and
560 rural adult females. We visited various areas of Mirpur, Motijheel, the Dhaka University
area, and Brac University with friends and family to collect urban data. We have visited several
villages in Brahmanbaria, Bikrampur, Srinagar and Narayanganj, Kishoreganj to gather the
rural responses. We have visited Sijuye Kindergarten in Bikrampur School and Srinagar

Government Girls School to collect responses from teachers and staff.

Each participant was personally approached and requested to fill out my survey. | gave them
an explanation of the study's objectives and approaches before they responded. Before
gathering their answers, | got each participant's verbal or written agreement. | observed that
rural women were less willing to provide information. | took great care to ensure their comfort
while following ethical standards. | maintained the confidentiality of the participants'
information and showed complete respect for their privacy. They were free to stop participating
at any moment; it was entirely voluntary. The information | collected was used for research

only.
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2.2 In-depth Questionnaire

The questionnaire of this study was designed with two primary sections: demographic lifestyle,
dietary habits and hemoglobin rate in g/dl, to collect necessary information. Basic information
like age, education, profession, marital status, weight, height, monthly income, area of
residence (urban/rural), number of family members, smoking habit, addiction, diet, change in
appetite, intake of supplements, frequency of medications, sleeping problem present or not,
blurred vision present or not, physical activity/ exercise habit were all included in the
demographic section. Measurement of hemoglobin value with one drop blood hemoglobin
testing equipment named “VivaDiag Plus Hemoglobin Meter”. To make sure it was
understandable to everyone, we first created the questionnaire in English and then translated it
into Bangla. Before starting the full-scale data collection, we assessed the questionnaire with a
small group of randomly chosen urban participants to ensure the questions were clear and
useful. We made a few little changes to enhance comprehension based on their input. We
collected responses by distributing paper forms by hand and interviewing individuals who

required help in person.
2.3 Assessment of Hemoglobin Levels

Hemoglobin levels were assessed through a minimally invasive finger-prick method that
requires only a single drop of capillary blood. I cleaned the fingertip with an alcohol swab first,
then used a sterile lancet to obtain the blood sample, which was then placed into a disposable
microcuvette. The cuvette is inserted into a point-of-care hemoglobin analyzer, “VivaDiag Plus
Hemoglobin Meter,” which has provided an immediate reading of hemoglobin concentration
in grams per deciliter (g/dL). This method is widely used in community and clinical settings
because it is rapid, reliable, and requires minimal equipment. It is suitable for large-scale

screenings and field surveys while ensuring participant comfort and safety.
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2.4 Data Collection Experience

Firstly, for collecting the responses, my friends and | were going to the rural side. The first day,
we visited Bikrampur and paid a visit to the higher authority of Sijuye Kindergarten School.
We provided them with the required documents when they requested ethical authorization.
They reviewed them on the second day, allowing me to collect responses and draw blood from
the teachers and staff members. As a group, everyone was helpful and could also fill in the
form independently. In addition, the following week, we visited Srinagar Girls' High School to
collect responses and measure hemoglobin using the same procedure. We also visited the slum
zones of Narayanganj and Brahmanbaria, where we discovered that many of the women in the
countryside were unwilling to disclose their details. We assisted individuals through face-to-
face interviews who were unable to read. There were some problems that we encountered;
however, we could handle them easily. My family and I have also visited Kishoreganj which

is my hometown, to gather information.

We began to get the urban responses after completing the rural section. We also gathered
feedback from my relatives and other family members in various places, including Motijheel,
Mirpur, and other parts of Dhaka. We have also selected responses from women who work as
helping hands in households. We have gathered answers from even my university students, my
juniors, seniors, classmates, and the female staff as well. Everybody was so supportive towards
me and contributed so much to help me get my answers all together. We had an exciting
experience when we visited the Dhaka University premises to gather responses. One of the
pharmacy students we met assisted me in gathering information through my questions to the
students of the pharmacy department. This support affected me immensely, and it further added

to the importance of my fieldwork.
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2.5 Data Analysis Tools

We have used Office 365 Excel 2024 and IBM SPSS Statistics VV29.0.2 for analyzing data. We
coded and tabulated the information that we had gathered with the help of Microsoft Excel. It
helped me in organizing the data effectively, creating tables, and drawing graphs in a way that
allowed me to communicate my findings successfully. I relied on SPSS (Statistical Package for
the Social Sciences) to perform statistical tests and seek trends in the data in order to carry out
a deeper study. In these ways, it became easier to study the hemoglobin and identify level

patterns and understand how different variables can affect hemoglobin levels.

2.6 Criteria for Inclusion and Exclusion

2.6.1 Criteria for Inclusion

The following are the inclusion criteria for this study:

1. Participants must be an adult female between 15 to 45 years old.
2. People who live in Bangladesh's rural and urban areas.
3. Participants who agreed to participate in the study after being informed.

4. Those who were able to comprehend and answer the survey.

2.6.2 Criteria for Exclusion

The following are the inclusion criteria for this study:

1) Females under the age of 15 or above 45.

2) Individuals with serious cognitive impairments or illnesses that made responding to
questions challenging.

3) Individuals who declined to give their consent for the research.

4) Participants who were unable to participate due to severe illness.
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2.7 Ethical Permission

SOUTHEAST UNIVERSITY in Dhaka granted ethical approval for the study. After reviewing
the study, the Committee for Ethical Compliance in Research gave its approval. The reference
number for CECR is SEU/Pharm/CECR/022/2024. We have already covered the objective and
purpose of the study in the questionnaire's introduction, and we have taken consent from

individual participants.
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Chapter 3: Result

3.1 Socio-demographic measures:

From the table 1, we got the highest proportion of decreased hemoglobin level amongst the
variables are age 36-45 (59%), BMI normal and overweight (both 51%), widowed (68%),
illiterate (64%), service (60%), middle-income (55%), rural (53%), nuclear/joint family (Both
51%), non-smokers (51%), physical exercise no (51%), physical work too much (64%) and no
specific diet (52%), on dietary supplement (54%), taking medications (57%), loss of appetite
(61%); presence of tiredness/drowsiness (56%), presence of dizziness/blurred vision (60%),

difficulty sleeping (54%) and aware of own Hb level (56%).

Highest Percentage

Awareness of own Hb level
Dizziness or blurred vision
Loss of appetite

Dietary supplements: Yes
High physical labor
Non-smoker

Rural

Service

Widowed

36-45 years

2
=S

10% 20% 30% 40% S50% 60% 70% 80%

Figure 1: Categories with highest percentage of Low Hb
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3.2 Low Hemoglobin Levels:

3.2.1 About Chi-Square Data Sheet

Given the prevalence of low hemoglobin levels among adult Bangladeshi females, it is essential
to monitor hemoglobin levels regularly to prevent the associated health challenges. The
research was conducted on 1019 adult female respondents, among whom 520 demonstrated a

depressed hemoglobin level, constituting 51%.

The yielded data is allocated into different age groups. They observe that the level of
hemoglobin is reduced when comparing the age groups (p<0.001). There are 45% with low
hemoglobin level aged between 15 and 25 years, 54% in the 26 to 35 years, and 59% in the 36
to 45 years group. In this manner, it indicates that the prevalence of lowered hemoglobin

gradually increases with age.

Low Hb %
70%

60%
50%
40%
30%
20%
10%

0%
15-25 26-35 36-45

Figure 2: Association between Age and Low Hb level
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There was no significant association found between decreased hemoglobin level and BMI
(p=0.952). The prevalence rates were almost equalized between the groups: 49% of the
respondents had CED (BMI < 18.5), 51% of the respondents had a normal BMI, and 51% of

the respondents were overweight.

There was a significant association between decreased hemoglobin level and marital status
(p=0.007). The highest rate was observed for widowed women, which is 68%, followed by
divorced women, which is 50% and married women, which is 55%. On the other hand,
unmarried women had the lowest rate, which is 45%. Women in particular, such as widows
may experience poorer emotional stress, have less access to nutritious food or be disadvantaged
in terms of healthcare resources, these can influence hemoglobin level. The moderately high
rate indicated by married women may be related to pregnancy, lactation, or family demands
caused by nutrition. On the other hand, unmarried women can be offered more freedom in their

nutrition and health care which may be the reason behind their lower rates.

Low Hb %

80%
70%
60%
50%
40%
30%
20%
10%

0%

Married Unmarried Widowed Divorced

Figure 3: Association between Marital status and Low Hb level
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A significant relation between educational level and decreased hemoglobin level was observed
(p = 0.039). The highest prevalence was in illiterate participants at 64%, followed by primary
and secondary, both at 51%. A comparatively lower prevalence 48% was noticed among the
respondents who had graduated or higher education. There was also a significant relation
between decreased hemoglobin level and occupation (p=0.012). Illiterate people are more
likely to have a decreased level of hemoglobin due to their limited understanding of the

importance of adequate hemoglobin levels in maintaining health.
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Figure 4: Association between Educational qualification and Low Hb level

A higher percentage of homemakers (54%) and service holders (60%) had the lowest and

highest prevalence, respectively, compared to the students, which was 45%. The percentage of
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the businesswomen and unemployed respondents were 50% and 46%, respectively. As a result,

we can say that the service holders are holding the highest percentage.
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Figure 5: Association between Professions and Low Hb level

A significant association was found between low hemoglobin levels and daily physical activity
(p = 0.012). The prevalence of decreased hemoglobin levels was predominantly high among
respondents who were engaged in high physical labor (64%), compared to those with medium
physical activity (51%) and those with no physical activity (46%). This suggests that women
who were engaged in physical activities prone to hemoglobin reduction are more likely to

experience hemoglobin reduction.
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Figure 6: Association between Physical activity and Low Hb level

The use of medication has a significant association with the decreased level of hemoglobin (p
= 0.025). Among the participants who had the habit of taking medications regularly, 57% of
their respondents had low hemoglobin as opposed to 49% of those who were not taking
medications. Health conditions that may require medication can also lead to reduced

hemoglobin levels.

Low Hb level %
58%
56%
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52%
50%
48%
46%
44%

Regular Irregular

Figure 7: Association between Use of medication and Low Hb level
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A significant association was found in decreased hemoglobin level with changes in appetite (p
< 0.001). Patients with reduced appetite exhibited the highest prevalence of reduced
hemoglobin levels, at 61%, compared to those who overate (46%) and those who did not notice
any change (46%). This underscores loss of appetite as a possible indicator that is attributed to

decreased hemoglobin.

Low Hb level %
70%

60%
50%
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No change Loss of appetite Overeating

Figure 8: Association between Appetite change and Low Hb level

There was also a significant association between lack of energy and low levels of hemoglobin
(p < 0.001). When the respondent reported persistent tiredness or drowsiness, more than half,

which is 56% developed decreased hemoglobin level, whereas 45% did not experience such

symptoms. This is due to one of the most prevalent symptoms of fatigue amongst people with

diminished hemoglobin.

Another symptom that was considerably associated with a decreased level of hemoglobin was
dizziness or blurred vision (p < 0.001). The prevalence was 60% among those tested for

symptoms, compared to 42% among those without dizziness or blurred vision, and a decreased
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level of hemoglobin. It implies that visual discomfort and dizziness are deemed eminent red

flags of low hemoglobin.

Table 1: Distribution of variables and their association with decreased hemoglobin level and

different criteria among the respondents.

Total Low Hb Level
N=1,019 N=520
Yes
n % n % 12 df p-value
Age (years)
15-25 495 49 224 45 14.092 2 <0.001
26-35 275 27 149 54
36-45 249 24 147 59
BMI (kg/m?)
CED (<18.5) 79 8 39 49 0.098 2 0.952
Normal (18.5-24.9) 564 55 289 51
Overweight (>25.0) 376 37 192 51
Marital status
Married 561 55 308 55 12.054 3 0.007
Unmarried 422 41 190 45
Divorced 14 1 7 50
Widowed 22 2 15 68
Level of education
lliterate 102 10 65 64 8.358 3 0.039
Primary 231 23 117 51
Secondary 306 30 157 51
Graduate or above 380 37 181 48
Occupational status
Student 410 40 185 45 12.899 4 0.012
Housewife 402 39 218 54
Service 155 15 93 60
Business 6 0.6 3 50
Unemployed 46 5 21 46
Economic status
Low 344 34 172 50 4.164 2 0.125
Middle 414 41 226 55
High 261 26 122 47
Residence area
Urban 459 45 224 49 1.660 1 0.198
Rural 560 55 296 53
Family type
Nuclear 671 66 342 51 0.003 1 0.956
Joint 348 34 178 51
Smoking habit
Smoker 11 1 5 45 0.138 1 0.710
Non-smoker 1008 99 515 51
Physical exercise
Yes 96 9 45 47 0.732 1 0.392
No 923 91 475 51
Daily physical activity
No activity 185 18 85 46 8.874 2 0.012
High physical labor 98 10 63 64
Medium level 736 72 372 51
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Specific diet
Yes 58 6 24 41 2.292 1 0.130
No 961 94 496 52
Dietary supplements
Yes 169 17 92 54 0.941 1 0.332
No 850 83 428 50
Intake of medications
Yes 235 23 135 57 5.032 1 0.025
No 784 77 385 49
Changes in appetite
Loss of appetite 326 32 199 61 19.253 2 <0.001
Excessive eating 103 10 47 46
No change 590 58 274 46
Tiredness or drowsiness
Yes 556 55 313 56 13.572 1 <0.001
No 463 45 207 45
Dizziness or blurred
vision
Yes 501 49 303 60 35.210 1 <0.001
No 518 51 217 42
Difficulty in sleeping
Yes 345 34 185 54 1.403 1 0.236
No 674 66 335 50
Low Hb level (Anemia)
Yes 520 51 520 100 - - -
No 499 49 0 0
Awareness of own Hb
level
Yes 54 5 30 56 0.467 1 0.494
No 965 95 490 51

Abbreviation: df, degrees of freedom; %2, chi-square; N or n, number; BMI, body mass index; CED, chronic

energy deficiency; Hb, hemoglobin.

p-value < 0.05 indicates statistically significant (bold).

3.2.2 Chi-Square Test Significance (p-Value)

| have applied Pearson chi-square tests in the bivariate analysis to check whether low vs. normal
hemoglobin meant different things in separately stratified groups of participants. Statistical
significance has been established was 0.05. The value p < 0.05 denotes that it is reasonable to
argue or conclude that there is some relationship between the attribute and low hemoglobin. In
contrast, a non-significant (p > 0.05) value implies that there is no likely discernible variation
in this sample. In each test, we provide chi-square statistics (y?), p-value, and degrees of

freedom (df).
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Revealed significant differences in the low vs normal hemoglobin distribution regarding age
(p < 0.001), marriage (p =0.007), level of education (p = 0.039), the occupational status (p =
0.012), physical activity daily (p = 0.012), consumption of medication (p = 0.025), changes in

appetite (p < 0.001), fatigue/ drowsiness (p < 0.001) and dizziness/blurred vision (p < 0.001).

In comparison, BMI (p = 0.952), financial state (p = 0.125), residence (p = 0.198), type of
family (p = 0.95 6), smoking (p = 0.710), exercise (p = 0.392), specific diet (p = 0.130), dietary
supplements (p = 0. 332), sleeping problems (p = 0.236) and knowing your own Hb level (p =
0.494) could not be considered significant (p > 0.05) which means that the data cannot reveal

the association between these factors.

3.3 Regression Analysis

The leading risk score of decreased hemoglobin level amongst the illiterate women was 1.851
fold altogether relative to those with a graduate degree or higher (OR 1.851, 95% CI 1.067 to
3.212, p=0.028). The likelihood of a decreased level of hemoglobin was 1.772 times higher in
women who noted a loss of appetite than those who had no alteration in that regard (OR =
1.772, 95% CI 1.332 to 2.358, p < 0.001). Among subjects reporting dizziness/blurred vision,
the likelihood that a decreased level of hemoglobin would occur was 1.776 times more probable
than the likelihood that a decreased level of hemoglobin would not occur (OR = 1.776, 95%

Cl11.323 t0 2.383, p < 0.001).

On the other hand, the leading risk score of decreased level of hemoglobin amongst the illiterate
women was 1.851-fold altogether relative to those with a graduate degree or higher (OR 1.851,
95% CI 1.067 to 3.212, p = 0.028). The likelihood of decreased hemoglobin level was 1.772
times higher in women who noted a loss of appetite than those who had no alteration in that

regard (OR = 1.772, 95 percent Cl 1.332 to 2.358, p < 0.001). Among subjects reporting
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dizziness/blurred vision, the likelihood that a decreased level of hemoglobin would occur was
1.776 times more probable than the likelihood that a decreased level of hemoglobin would not
occur (OR =1.776, 95% C1 1.323 to 2.383, p < 0.001). Exposures related to diet were not such:
specific diet yes vs no (OR =0.769, 95% CI1 0.424 to 1.396, p = 0.388) and dietary supplements
yes vs no (OR =1.018, 95% CI1 0.709 to 1.462, p = 0.923) and excessive eating vs no change
(OR =1.077, 95% C1 0.699 to 1.659, p = 0.737). No associations were seen with medication
use (yes vs no: OR = 1.177, 95% CI 0.849 to 1.631, p = 0.328), tiredness/drowsiness (yes vs
no: OR =1.323, 95% CI 0.987 to 1.773, p = 0.061), difficulty sleeping (yes vs no: OR =0.941,

95% CI 0.704 to 2.424, p = 0.342) were not significant.

It also shows that 49% of the respondents have a normal hemoglobin level, 22% show mild

anemia, 24% moderate, and 5% severe.

60%
50%
40%
30%
20%
10% I
0% Normal Mild Moderate #
= Anemia 49% 22% 24% 5%

Figure 9: Prevalence of the decreased Hb level (anemia) among female participants

categorized by severity
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Table 2: Regression analysis of variables by low hemoglobin level among the respondents.

LowHb Level
N=520
OR 95% ClI p-value

Age (years)

15-25 0.650 0.411to 1.028 0.066
26-35 0.826 0.574 t0 1.189 0.304
36-45 1

BMI (kg/m?)

CED (<18.5) 1.022 0.616 to 1.698 0.932
Normal (18.5-24.9) 0.996 0.758 to 1.309 0.978
Overweight (>25.0) 1

Marital status
Married 0.737 0.285 to 1.905 0.528
Unmarried 0.645 0.217 t0 1.918 0.431
Divorced 0.463 0.112to 1.917 0.288
Widowed 1
Level of education
Iliterate 1.851 1.067 to 3.212 0.028
Primary 1.232 0.808to 1.879 0.332
Secondary 1.179 0.829t0 1.678 0.360
Graduate or above 1
Occupational status
Student 1.417 0.695 to 2.890 0.337
Housewife 1.285 0.659 to 2.507 0.462
Service 1.575 0.777 to 3.195 0.208
Business 0.765 0.133t04.418 0.765
Unemployed 1
Economic status
Low 0.851 0.565 to 1.280 0.438
Middle 1.361 0.963 t0 1.924 0.081
High 1
Residence area
Urban 0.809 0.583t0 1.123 0.205
Rural 1
Family type
Nuclear 1.019 0.773 t0 1.344 0.892
Joint 1
Smoking habit
Smoker 0.790 0.213 t0 2.939 0.725
Non-smoker 1
Physical exercise
Yes 0.781 0.497 to 1.229 0.285
No 1
Daily physical activity
No activity 0.969 0.690 to 1.362 0.858
High physical labor 1.463 0.924 10 2.314 0.104
Medium level 1
Specific diet
Yes 0.769 0.424 to 1.396 0.388
No 1
Dietary supplements
Yes 1.018 0.709 to 1.462 0.923
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No 1
Intake of medications
Yes 1.177 0.849t0 1.631 0.328
No 1
Changes in appetite
Loss of appetite 1.772 1.332t0 2.358 <0.001
Excessive eating 1.077 0.699 to 1.659 0.737
No change 1
Tiredness or drowsiness
Yes 1.323 0.987t0 1.773 0.061
No 1
Dizziness or blurred
vision
Yes 1.776 1.32310 2.383 <0.001
No 1
Difficulty in sleeping
Yes 0.941 0.704 to 1.258 0.682
No 1
Low Hb level (Anemia)
Yes - - -
No -
Awareness of own Hb
level
Yes 1.335 0.735t0 2.424 0.342
No 1

Abbreviation: OR: odds ratio, Cl: confidence interval, N or n: number; BMI: body mass index, CED: chronic

energy deficiency, Hb: hemoglobin.

p-values are significant at 95% CI (p < 0.05). Significant p-values are shown in bold.
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Chapter 4: Discussion

The study aims to identify the hemoglobin levels of adult females in Bangladesh, as their
prevalence and causative factors contribute to lowered hemoglobin levels. The findings reflect
an overall reduction in hemoglobin concentration among Bangladeshi adult females, with
socio-demographic lifestyle and health variables being factors that play a significant role in the
dominance of low hemoglobin. The research indicates that 51% of the sampled adult females
had low levels of hemoglobin, which aligns with the country's problems regarding the decline

in hemoglobin.

On further data analysis, a strong correlation was found between low hemoglobin and age
group whereby women aged 36-45 years had the highest percentage (59%). It agrees with the
findings of other scholars who also mention that reduced hemoglobin levels can also be more
common in the aged groups due to the cumulative impact of the lack of dietary intakes, fertility
history, and chronic illnesses (WHO, 2016). The highest rates were the prevalence of illiterate
adult females (64%), and that is why the introduction of awareness-raising education programs
connected with nutrition management and health management has to be mentioned. Likewise,
widowed women have the highest level of low hemoglobin (68%), which can be due to
emotional and economic struggles. Those findings are in line with the other literature that states
that social support, marital status, and access to education are the significant factors influencing
health outcomes (Rahman et al., 2021; Haque et al., 2022). Moreover, the study reported a
higher incidence of low hemoglobin (64%) among women who participated in high physical
activities, which could also be explained by the physical exertion leading to increased iron
demands and inadequate nutrition (Haque et al., 2022). Symptoms such as loss of appetite,
fatigue/drowsiness, and dizziness were highly associated with the low hemoglobin value,

where the report of such symptoms was significantly higher in the low hemoglobin group (p <
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0.001). To illustrate, women with anorexia or dizziness were more likely to provide lower
levels of hemoglobin, which refers to the latter as possible early reactions to decreased
hemoglobin level (Espie et al., 2018). Remarkably, no significant association was observed
between low hemoglobin and other lifestyle indicators (BMI, smoking, or dietary
supplements), which could be more likely to influence nutritional status and hemoglobin
concentrations. This could denote that weaker influences of lifestyle factors on hemoglobin

than other variables like age, education, and occupation are present (Espie et al., 2018).

By focusing on these contributing elements, the prevalence of decreased levels of hemoglobin
may be minimized cost-effectively, and the health and well-being of Bangladeshi adult females
in general will be increased (WHO, 2016; Haque et al., 2022). This study is important as it
addresses critical gaps in research on factors contributing to low hemoglobin levels in
Bangladesh, where decreased hemoglobin levels are a leading population concern. The results
reiterate the importance of socio-demographic variables, such as marital status and education,
in defining health related consequences, and thus require both social and health-motivated
intervention procedures. Regarding the inability of screening programs to be extensive enough,
the current lack of awareness, this study promotes the systematic character of preventing and
curing decreased levels of hemoglobin, which policy-makers, relevant health care providers,

and social organizations should perform.

The proposed study is necessary since it will report on a serious but frequently disregarded
public health problem in Bangladesh. It underlines that decreased hemoglobin level is not the
only condition that depends on nutritional change, but also social and emotional factors. This
finding of links allows the study to demand multicomponent intervention strategies that
combine nutrition, social support, and access to care to fight anemia. These holistic strategies
will play a key role in enhancing the health of women, improving their living standards, and

ultimately contributing to the well-being of the overall society.
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Chapter 5: Conclusion

This study highlights the importance of assessing hemoglobin levels in adult females in
Bangladesh. Moreover, it indicates that more than half of the adult female respondents have
low levels of hemoglobin, with a prevalence that increases with age, mostly after the ages of
36 to 45 years. The scales of low levels of hemoglobin were proven to be highly associated
with physical activity, marital status, and level of education. Additionally, decreased levels of
hemoglobin were also the highest in illiterate women and those who do physical activities in a
regular basis. Nonetheless, these findings will help professionals create awareness and conduct
regular screenings to identify problems in their early stages by enabling effective treatment

(Espie et al., 2018).

To conclude, this study presents a favorable approach to address the decreased hemoglobin
level, providing valuable insights for the alterations in hemoglobin levels in Bangladeshi adult
females. To mitigate the effects of low hemoglobin level and promote health, incorporating
regular hemoglobine estimation, implementation of proper diet, awareness, screening and
establishment of health education is important among adult females in Bangladesh (Bhowmik

etal., 2021).
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Appendix
Appendix-1

QUESTIONNAIRE FOR THE INFORM-CONSENT

Y. G SREN FINE G99, BR* (LR NZO TP O A G AAII[{N?

BT Al

2. G2 STITNT (o WATIS *oIOIF, NAOHF (43 ANCOF NF JoHd o 2]
TR, 9 (OF]T OB (-1 (MR IIIRIN?

U ek |

. I3 STRINT AN N (AT AP So7-ITI57 (A 756 (oo
. & STRCF OB (02 RIIEN?

U e |

8. 2 ATV FePe (8 TV AR (OIIT WAV LN =N IV OF?

U ek |

¢. IR ATV FIN (CALHAR, TR, (o7 (OfF (0o TP OARETGHoN
OB FIRI OIF ARV FAR N2

R
Y. NI BN (CAFARIVT P HAANS NTOTH NANOYHI OB PIRAQ?

B W

Q. qIHON ©Op, HOIHY (=Wl
R(Q?

e

b, TN BV (B ARIVT G AAN]P APV ATOJHONP (N IV
TR 1, 4 (OFAD ©F (178 CT5T |IN?

B W
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AR STIIN FINCH G, NGO & GO ST YT (oAIRN HHNI, 7 NSf5
(OO*BY WYRA A® WINH O AFH FATO| NIFM FIN (CWHARAN GY oy
AP (TG (ool LRI BT ool XN (W(-oT WINK ANOAPd NIATOLPIA FY
Mo | THY, (Tocllele (AMIATGN ARHNTF WOV F-AJIMeM 27 92 WIS NI
JHJ PO
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Appendix-2

z@szs  SOUTHEAST UNIVERSITY &=&=E8
Do 13 -[F252Y,

For - GEV S PAavnn | QCCNOO\-{/M
Froject Title: A -tﬁ,'ulhh-o#&h*u‘mmm&mmmch

adult fomales in Bangladesh
Name of the Investigators: Dy, Md. Rabuul Islam, School of Pharmacy, BRAC Univeorsity and

v, Md Siddigal Islam, Department of Pharmacy, Southeast University

CECR Reference No.: SEU/FPharmvCECRO2ZI2024

Ethical Approval
is i ify that the rescarch jcctmﬁuod-.\mdyumm“-‘
e e e e
Rabiul Istam, Scbmlofmmn)'.BMCwadw-ﬂDt.Md.wmw
ty was reviewed by Commitice for Ethical Compliance in
compliant with Ethical Standards of Department of Pharmacy,

of Pharmacy, Southcast Universd
Rescarch and was found to be
SEU.

N —— _ﬂ\‘-‘. s ‘_.-.'_-"/"
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Appendix-3

A Study on Hemoglobin Levels and Mental Health Status Among Adult Females in
Bangladesh

[CQS%QW AMATF VORI ORINEACOIN Nool (48 NH0NP FIRIIL (AIF GAF
9

This survey has been designed to evaluate any correlation between hemoglobin levels and the
mental health of adult females (15-45 years) in Bangladesh. The research has received ethical
approval from the Committee of Ethical Compliance of Southeast University
(SEU/Pharm/CECR/022/2024). This is a completely anonymous survey, ensuring your identity
remains confidential and your privacy is respected. All collected information will be used
solely for this study and kept confidential. Your consent to participate in this survey is crucial.
Thank you for your cooperation in this important initiative.

[4R TR (ool @ IRNI*] ATYTF WOREAMA (3¢-8¢ (0T10d) ORINRENTOING WTeoT (43 NVOAR
FRIIT TILT NFRA TNF JANTN FAK OGO FA T]INE | SEING 26
2TONGISHLGI ] N6 S FONBGA (SEU/Pharm/CECRI022/2024) (FRF SO Sy
NI A6 JBO ST ¢ (ANTNT STREH, (oo TR} APNF ASIHT AN (0ol_P (48
AN AMANRNRE TN FAT =W NS Se92ife 00T SYWTo 92 MIFNT G
(oTTRA AT A M Afoo] FI A8 STNHR WHARIR G AR o TS
GEFHVC IR SR (IR AN SRS G GNCTM 1]

Please Express Your Consent to Participate in the Research and Processing of Anonymous
Data for Scientific Purposes [(SSaTo~NE TR T (IR AT [T (<3 ATGRFIIY
WA GV WA SO ] ]

- | am an adult female from Bangladesh and have no objection to the privacy policy of this
survey and the information collected. | voluntarily agree to take part in this study.

coToSERMACT ATYTF Vo= (42 AR STAFFIF A5 NS 4z
ST O AN NP FAO N2 | SO HIFTT AR STTIFNT ||

0 SoN JHMN (I do agree)

0 WMoY J3 W2 (1 do not agree)

JEHS:

Please tick one box for each statement [AfS6 OfGd GT (¥ fBafC o= ffS<<s
TG OIRATSIR (N <1 Hd foo
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Section 1: Demographic questions
1.1 o (=T=JF (Age in years)

0 5¢-2¢ (15-25)

0 W-9¢ (26-35)

0 \O\Y-8¢ (36-45)

1.2 95519 B9 (Level of education)

0 ORI Fod IR (llliterate)

0 TSN (Primary)

O NEONF (Secondary)

oFNGI (o:(Graduate/above)
1.3 AN*=T (Profession)

o bIPWq (Service)

o CCIAT (Business)

o OZ (Housewife)

o C:xxTCox (Student)

o CfTN TN Gy FICIN AT (Unemployed)
o AN (Others) (Please specify)

1.4 (O(:::1\9RFP (AT (Marital Status):

o (OT-cTOR (Married)

O [ooTeTRATY (Divorced)

o COTET (Widowed)
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1.5 SGN-APGGNS (Body weight in Kg):

1.6 \Of&61-

= 8 RG] (Height in Feet and Inches):

1.7 AR WOAB WR- RGNS (I:::TRT) (Monthly family income) (BDT in thousand):

1.8 (UATAS TPl (Area of residence)
0 *[Rd (Urban)

o AW (Rural)

1.9 AN SR (TAATS WK AT (Number of people living with you):
1.10 ARV SOA? (Smoking status?)
m &N"ﬂﬁ)[ (Smoker)

m ﬁf@"’ﬂ% (Non-smoker)

e &Bﬁ’ﬂ?[ (Ex-smoker)

any recreational drugs consumption habit?)
o = (Yes)

o =T (No)

Section 2: Lifestyle and diet history (&Ito=&T&T (48 foomy BesL))

2.1. Ao OF AP ONONBCIRIT WAL FIKN? (Do you follow a specific diet e.g.,
vegetarian, keto)?

o (Yes)

o ~I (No)

2.2 N[NON HANF SFH AP A=A OB A F N WY@ FIAEN? (Did you experience
any recent change in your appetite?)

O ".z‘E]T,TV owid

=TS O (Yes, overeating habit)

0 3PN PN G183 (Loss of appetite)

o AP Ol (N 92 (No change)
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Food/Nutritional/vitamin supplements):

o (Yes)

o ~I (No)

2.4. Ao OF T OO AL FIA (o] TN (- IOXF AP Wowieal A2 (Do
you experience difficulty sleeping or have any experience of sleeping disorders)

o 241 (Yes)

o ~I (No)

2.5. QO ©F Sﬂil"]? APIIAT IV 3JY ANN? (Do you take any sort of medications
frequently?)

o (Yes)
o I (No)

EOEN QAR P (<] [If yes, name of medicine(s)]

2.6. O 5P GHANGH PG TGO 5 (AN PTG (ol TN IV AION? (Do you
feel tired or drowsy doing daily chores more than usual?)

o (Yes)

o =T (No)

2.7. WIHON OB AR FIGI(0P B BRI NCooT N T[S FIGN (ool AT AR
ATN? (Do you often feel dizzy or have blurred vision while doing normal work?)

o =0 (Yes)

o I (No)

2.9. AT ORNOH "‘ja:::::sl.il\l\%l P P ARAT WMCoa:T ©RF? (Are you involved in daily
physical activity?)

SACLY “Ia:::::el‘s:l\l\')slﬂb &N (High physical labor)
o NIAMog Vg (Medium level)

0 AP PP A AR (PGF BG) (No activity at all (desk job))
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2.10. Ao ©F AWRE W@ HEIH ONTON (AN FIIN? (Do you perform regular
exercise at least five times a week?)

0 ONTeiN (Regular)
o oo (Irregular)

**Blood Hb level:—_ g/dL
** Are you aware about your Hb level? Yes No

Any comments

Thank you for completing this survey.

RISESRSIR R FERA
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