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Principal Investigator: Dewan Shamsul Alam

PROJECT SUMMARY

Describe in concise terms, the hypothesis, objectives, and %he Irclcvant. backgn"m}nd ot'. the project. DcsFrlbc Zoncnsci:li at:
experimental design and research methaods for achicv.ing the _obJectlves. This description will serve as a succml;:lt zml pret;;ovm
accurate description of the proposed research is required. This summary must be understandable and interpretable when r

from the main application. { TYPE TEXT WITIIN TIIE SPACE PROVIDED)

Principal [nvestigator: Dewan Shamsul Alam

Project Name: Association beaween size at birth, and childhood blood pressure, fasting blood glucose and insulin
concentrations, lipid profile and insulin-like growth factor-1 (IGF-1) in rural Bangladesh

Total Budget: US$ 82,280 Beginning Date ASAP Ending Date: 10 months from the date of Start

Coronary heart disease (CHD), hypertension, and non-insulin dependent diabetes are leading causes of morbidity and mortality
among adult popuiation. The prevalence of these diseases has increased in developing countries, and it is believed that developing
countries will face an epidemic of these diseases in near future. Foliewing the initial report of Barker, additional evidence has
accumulated to suggest that such diseases are disproportionately higher among those who were born smaller in size. It is thought
that nutritional insult during a critical period of fetal life has permanent effects on wide range of structural, metabolic and
physiologic functions. Therefore, low birth weight infants who survive through infancy and childhood are likely to be at greater
risk for chronic diseases in later life. Experimental studies in animals, and human epidemiologic studies provide strong evidence to
support the “Bareker’s hypothesis™ which is now commonly known as “fetal programming” for adult disease.

It is estimated that 20% of infants are low birth weight (LBW) globally, with Bangladesh having the highest rates ol
(50%) in the world. This high prevalence of LBW in Bangladesh is mainly attributable to intrauterine growth retardation resulting
from maternal undernutrition. Because these LBW infants supposedly experienced intrauterine nutritional insult, they are believed
to be at increased risk for coranary heart disease, hypertension, stroke, non-insulin dependent diabetes, and other metabolic
abnormalities in later life. Recent studies have shown that higher biood pressure and some metabolic abnormalities are present
among lower birth weight categories during their childhood as early as 4-8 years of age. However, most evidence is from
developed countries where birth weight is relatively higher and low birth weight, especially IUGR rate is much lower. Therefore,
it is also important to determine whether physiologic, metabolic and hormonal profile in tow birth weight predictive of future risk
for chronic disease are also prevalent in our population.

We propose a cross-sectional study design to examine the relationship between weight at birth and childhood blood
pressure, fasting glucose and insulin concentrations, lipid profile and insulin-like growth factor-1 (IGF-1). This study will be
conducted in a cohort of approximately 400 children (currently aged 5-6 yrs) who participated along with their mothers in our
previous study (1995-7) in which birth weight and other parameters of size at birth were meticulously collected. The mean bitth
weight was 2.51 kg and 48% were born low birth weight. Also growth during the first 6 month of infancy, dietary intakes and
morbidity data were collected. In the current study, the children’s nutritional status, dietary intakes, blood pressure, lipid profile,
fasting blood glucose, plasma insulin and (IGF-1) will be measured. Information on socioecononic and housechold characteristics,
as well as parental factors will also be collected to cantrol for possible confounding variables,

Data will be analyzed to examine the relationship between different paramecters of size at birth and the outcome variables.
Results of the univariate analyses will be further examined in appropriate multivariate model (multiple lincar regression/multipte
logistic regression) to adjust for possible confounding and also to identifv possible interactions between variables.

KEY PERSONNEL (List names of all investigators including P and their respective specialties)

Name Professional Discipline/ Specialty Role in the Project

1. Dewan Shamsul Alam Medical doctor specialized in Human Nutrition and Epidemiology Principal Investigator
2. Md Yunus Senior Scientist and Head MHRP, PHSD Co-Investigator

3. M.A, Wahed Head Nutrition Biochemistry Labaratory Co-Investigator

4, H.R. Chowdhury Physcician-In-Charge, CRU, MHRP Co-Investigator

5. Al-Fazal Khan Medical Officer, CRU, MHRP Co-Investigator

6. Md. Liaquat Al Biochemist and Scientist, BIRDEM, Dhaka Co-Investigator

7. George ). Fuchs Associate Director, CSD Co-Investigator

L]



Principal Investigator: Dewan Shamsu} Alam

DESCRIPTION OF THE RESEARCH PROJECT

Hypothesis fo be tested:

Concisely list in order, in the space provided, the hypothesis to be tested and the Specific Aims of the proposed study. Provide the
scientific basis of the hypothesis, critically examining the observations leading to the formulation of the hypothesis.

The mean blood pressure (systolic and diastolic) and therefore the risk for hypertenston is higher among children born

low birth weight (LBW) compared to their normal birth weight counterparts.

2. Fasting blood glucose concentration and plasma insulin concentration and therefore the risk for NIDDM is higher in
children born LBW compared to their normal birth weight counterparts.
3. Elevated/Dyslipidaemia {lipid abnormalities) is more prevalent ameng children who were born LBW than those who
were born with normal birth weight.
4. Plasma insulin-like growth factor 1 (IGF-1) concentration will be greater in children who were born low birth weight than
their normal birth weight counterparts,
Specific Aims:

Describe the specific aims of the proposed study. State the specific parameters, biological functions/ rates/ processes that will be
assessed by specific methods (TYPE WITHIN LIMITS).

To compare the mean blood pressure between children who were born LBW and those who were born normal birth

weight,

To compare fasting blood glucose concentration between children who were LBW and those who were born normal birth
weight.

To compare fasting plasma insulin concentration between LBW and normal birth weight groups.

To compare the lipid profile between children who were LBW and that of those who were normal birth weight.

To compare inslulin-like growth factor-1 (IGF-1) conceniration between children who were LBW and that of those who

were normal birth weight.
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Background of the Project including Preliminary Observations

Describe the relevant background of the proposed study. Discuss thedptr’evlﬁus rtlalat::t \l;v:::;rgzn:lz ;;l:::::, :n); T::;delsszc;fg;
i ically how the present hypothesis is supported by the relev : '

rperzei:-;nril:\iy ?:;:lrtlsbfh:zi:‘( ge available[.) Critical]); analyze available k_nowledge in the field of the prclaposeq stu.cfi-y anc:.(cji!tscusfs‘ i::
questions and gaps in the knowledge that need to be fulfilled to ach'leve_ the pro?osed goals, I?rovn_de F;c:entl ic vadl l};o |
hypothesis on the basis of background information. If there is no sufficient information on the subje(?t, mdlcat'le the nee }t,O evE op
new knowledge. Also include the significance and rationale of the p.roposed.work by spemﬁcally dlscussmg ow tles'e
accomplishments will bring benefit to human health in relation to biomedical, social, and environmental perspectives. (DO NOT
EXCEED 5 PAGES, USE CONTINUATION SHEETS).

Birth weight has been shown to be a significant predictor of mortality, morbidity and survivai during infancy and childhood
(McCormick 1985). Low birth weight infants are especially at greater risks for these adverse outcomes; and child survival data
from developing countries are consistent with that (UNICEF 2000). The overall global prevalence of low birth weight is reported
to be 20% of alt births. However, the prevalence is disproportionately higher in South Asian countries particufarly in Bangladesh,
India and Pakistan as compared to the global prevalence. The scenario is the worst in Bangladesh where 50% of all births are
reportedly low birth weight, which means that out of an estimated 3.3 million annual births; over [.5 million are born with low
birth weight (UNICEF 2000). This high rate of LBW South Asian countries is mainly attributable to intrauterine growth
retardation resulting from undernutrition during fetal life (de Onis, Villar, & Giilmezoglu 1998:Villar & Belizan 1982).

Recent reports suggest that those who suffer undernutrition in utero and born small, remain disadvantaged throughout
their lifetime due to possible persistent effect of undernutrition during fetal life on wide range of metabolic, physiologic and
structural parameters (Barker 1995a;Fall et al. 1995a;McKeigue et al. 1993;Whincup et al. 1999). 1t is thought that nutritional
insult during a critical period of fetal life ‘programme’ such outcomes. Experimental studies with animals (Woodall et al. 19963,
and most human epidemiologic studies in developed and developing countries have consistently shown that those who are small at
birth are known to have increased rates of coronary heart disease (Barker 1995b:Barker & Osmond 1986), hypertension (Law &
Shiell 1996), and non-insulin dependent diabetes (Lithell et al. 1996:McKeigue et al. 1988} in adult life. Therefore, fow birth
weight infants who survive through infancy and childhood are likely be be at greater risks for coronary heart disease, hypertension
and non-insulin dependent diabetes in later life.

Prevalence of CHD, hypertension, and digbetes

Chronic diseases such as hypertension, diabetes and coronary heart diseases are leading causes of morbidity and mortality among
adult populations in both developed and developing countries. However, the prevalence of these chronic diseases are
disproportionately higher, and in the rise in many developing countries, and it is believed that developing countries are in the
verge of chronic disease epidemic (World Heaith Organization 1997). South Asian populations, at home and also those who are
settled in developed countries, are known to have greater risk for mortality and morbidity due to coronary heart disease (CHD).
Preponderance of CHD and its risk factors among South Asian populations has been linked to their poor circumstances during
fetal life which might have caused “programming” for later life (Barker 1995a).

CHD accounts for an estimated 14% of total deaths or over 7.4 million deaths globally, majority of those occur in
developing countries (World Health Organization 1997}. While CHD deaths are declining in most Western industrialized
countries, there is an increasing trend in developing countries. Although population based data on cardiovarcular disease are not
available for Bangladesh, observations in the hospitals indicate a high prevalence, and notably incidence of the disease at
relatively younger age than in Western populations.

Hypertension is one of the major risk factors for caronary heart disease and is prevalent among 20% of adult population
globally. It is reported that 10% of rural populaticn over 15 years of age suffer from hypertension (Sayeed et al. [995). Another
report based on pooled analysis of data from several prevalence study of hypertension showed that over 11% of adults in
Bangladesh suffer from hypertension (Zaman & Rouf 1999),

Non-insulin dependent diabetes and impaired glucose tolerance are increasingly becoming more common among adukt
populations in developing countries than in developed countries (World Health Organization 1997). It is reported that the
prevalence of non-insulin dependent diabetes among 30-60 year is between 3-10% in European, in contrast, the prevalence among
migrant Asian population is reported to be 14-20% (King & Rewers 1993). A recent survey in Bangladesh showed 8% of urban
and 4% of rural population aged 30-64 years suffer from NIDDM and 17% of rural population have impaired glucose tolerance
(Sayeed et al. 1997).

It is believed that developing countries are on the verge of facing epidemic of chronic diseases particularly of coronary
heart disease, hypertension and non-insulin dependent diabetes. According to WHO. this trend is mainly attributable to aging of

7
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population, unhealthy habits and behavior, and bad dietary practice (World Health Organization 19217). I-;owht_ev}fr, poptlgz:;n;sf:llcl)w
ing i i i ir fetal li d early postnatal periods as evident by high preva
| countries are also disadvantaged during their fetal life an at . . ah ' ,
g?r\t'ﬁ ?vpzing%]t and poor postnatal growth. Ample of available data suggest that nutritional insult during _thos%e crltic;_al [JBI’IOd‘S harltle'
* permanent effect on metabolic and physiologic functions which increases their susceptibility to chronic diseases in later tife. This
aspect has not been yet considered in the etiology of chronic diseases in developing countries.

Epidemiologic evidence of association between size at birth and chronic diseases

iz ] ronary heart disease .
?hz :;silgf:’:tg:ndbce(t)ween }s;ize at birth and mortality and morbidity due to coronary heart disease has been reported in several
studies. Initial observations that lead to investigation into the association between size at birth and corenary heart disease came
from ecological studies that showed association between place of birth and risk for CHD .(Barker & _Osmond l9§6;Forsdah]_1 977).
It was thought that the circumstances that lead to perinatal mortality also associated with increased risk for cardlov‘as?ular discase
in later life (Ben-Sholomo & Smith 1991). Several retrospective studies based on large cohorts !oo_ked at the assocnan?n between
size at birth and CHD mortality in adults. In a study in Hertforshire, UK, both birth weight and weight at 1 hear were inversely
related to cardiovascular mortality, although the association between weight at 1 year and CHD mortality was not adJusted for
birth weight (Osmond et al. 1993). In Sheffield, England, CHD mortality in a cohort was inversely related to bth bll’t.h .wclght
and ponderal index (Barker 1992). Mortality due to CHD among male and female adult populations of South Asian origin sgttled
in overseas has been reported to be higher than other ethnic groups (McKeigue, Miiler, & Marmot 1989). Although size at birth
data were not available for those who had their origin in South Asia, they were supposedly had lower birth weight than these of
the other ethnic group. Another study in India reported an inverse relationship of CHD mortality with birth weight and
socioeconomic status (Stein et al. 1996). However, the effect of birth weight was not significant afier adjusting for SES.

Morbidity due to CHD has been shown to be associated with size at birth and growth during early life. One study in

Sheffield, England showed that CHD morbidity was significantly related to weight at 1 year but not with birth weight (Fall et al.
1995b). However, most retrospective studies are criticized for lack adjustments for the possible confounding variables particularly
body mass index (BMI} for its established relationship with birth weight and also with the outcome. Franknel et al. (Frankel et al.
1996) showed that risks for cardiovascular disease in adult men (45-59 years) was inversely related with birth weight. Adjustment
for BMI did not change the association between birth weight and cardiovascular disease (CVD) risks. Birth weight has also been
shown to be inversely related non-fatal cardiovascular disease (myocardial infarction or stroke) in Nurses’ Health Study in the
USA (Rich-Edwards et al. 1997). The strength of association remained unaffected after controlling for childhood socioeconomic
status and adult lifestyle variabies. A mare recent study in Helsinki, Finland showed a graded decrease in hazard ratio for CHD
among adults women with the increase in birth weight and birth length (Forsen et al. 1999). However, whose who were short at
birth and attained highest height at 7 years of age had the greatest hazard ratio for CHD. This indicates that some postnatal growth
factor is also involved in increasing the risk for CHD. Populations of South Asian origin generally have lower birth weight than
those of European origin. Another recent study in men and women in UK reported higher prevalence of impaired glucose
tolerance (IGT), diabetes, iow high density lipoprotein cholesterol (HDL-C), high triglycerides (TG), and evidence of myocardial
infarction among South Asian than European origin (Bhopal et al. 1999). However, prevalence of hypertension in South Asian
men was lower than European. In conclusion, retrospective studies, despite inherent limitations, consistently support an inverse
relationship between birth weight and coronoary heart disease mortality and morbidity. However, further study need to be carried
out to explain the mechanisms that causes higher propensity of CHD among low birth weight,

Size at birth and blood pressure

Numerous studies support the inverse refationship between birth weight and blood pressure in later life. A study with English men
who were identified from hospital record showed that systolic blood pressure (SBP) was inversely related to birth weight and
directly to placental weight (Barker et al. 1990). Study in 10-12 year old children in Jamaica showed a negative association
between maternal nutrition during pregnancy and children’s blood pressure (Godfrey et al. 1994). An experimental study with rats
randomized to ad libitum or 30% ad libitum intake followed for their growth and blood pressure showed that the offspring of the
food-restricted group had significantly higher systolic blood pressure at 30, 48, and 56 week of age (Woodall, Johnston, Breier, &
Gluckman 1996). These results indicate that undernutrition during fetal life may have some permanent effect on cardiovascular
homeostasis. Another study in Swedish men reported a similar inverse association between birth weight and SBP and the
association was strongest among for those who were in the upper tertile of BMI (Leon et al. 1996). They also showed that those
who were light at birth but grew taller had the greatest risk for hypertension. Their findings indicate potential interaction between
birth weight and later growth. Recent review of literature on blood pressure and birth weight in both adults and children has
supported the inverse association (Law & Shiell 1996). However, a large study in Israelly adolescent, 6684 men and 4199 women
born between 1974 and ‘76, observed no association between maternal nutrition or IUGR, and SBP (Laor et al, 1997). An earlier
study in Isragl showed a small but a positive correlation between birth weight and SBP at 17 years (Seidman et al. 1991). Recent
results from The Avon Longitudinal Study of Pregnancy and Chiildhood (ALSPAC}) in England which examined the association
between birth weight and bloed pressure in 1,860 children at 3 years of age showed that birth weight had an inverse relationship
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with both systolic and diastolic blood pressure after cantrolling for height and body mass i'n_clex (Yhincup, aned?,w, Payne, Sadler,
Golding, & the ALSPAC Study Team 1999). While the authors did not rule out the posmblht.y of “programming”, they c?oncluded
that lack of independent relationship of other measures of size at birth such as [ength, bead cn_rcumference a!nd ponderal_ index
provide no support to specific period of fetal growth as central importance. In conclusion, evidence from different st_udles are
consistent with regard to inverse relationship between birth weight and blood pressure, It is yet unclear whether the inverse
relation between birth weight and bloed pressure amplify with increasing age and what are the factors that can be targeted for
modification.

Glucose and insulin concentrations, and insulin resistance -
Smaller size at birth has been consistently shown in several studies to be associated with, higher fasting glucose concentration,
impaired glucose tolerance, and development of non-insulin dependent diabetes mellitus in adult life (Barker 1992;Phillips C_t al.
1994). Increased plasma insulin concentration and insulin resistance in adults who had low birth weight have been reported in
several studies (Barker 1992;Hales et al. 1991). Although the mechanism is not yet clear, it is postulated that undernutrition
during fetal life may cause muscle to become resistant to insulin sparing the brain, and this insulin resistance persists in later life.
Retrospective studies in England reported several times higher rate of 1GT and non-insulin dependent diabetes mellitus among
those who had birth weight < 2.5 kg or lower ponderal index (Wt /Ht, *)(Hales, Barker, Clark, Cox, Fall, & Osmond 1991:Phipps
etal. 1993). A study in Swedish men aged between 50-69 years reported an inverse relationship between birth weight and fasting
insulin and blood glucose concentration, and adjustment for BMI did not affect the strength of association (Lithell, McKeigue,
Berglund, Mohsen, Lithell, & Leon 1996). An inverse association between ponderal index and fasting insulin concentration has
been reported in Mexican women (Valdez et al. 1994),

While studies with adults are criticized for their long gap between exposure and outcome and poor control of important
confounding variables, studies with children are less vulnerable to such criticisms. Evidence of inverse association between size at
birth and insulin resistance is available from studies with children also. Studies in both developed and developing countries have
shown evidence of reduced insulin sensitivity among children who were born low birth weight or had low ponderal index. A study
in 4 year old children in India who had low birth weight showed higher glucose and insulin concentration 30 min after an oral
glucose load (Law et al. 1995). A similar study in Salisbury, England in 7 year old children who had low ponderal index
(Wtkg/Htm") at birth showed evidence of reduced insulin sensitivity (Yajnik et al. 1995). A recent follow-up study of Indian cohort
at 8 years revealed that the highest level of insulin resistance variables were observed in children of low birth weight but had high
fat mass at § years (Bavdekar et al. 1999). However, most insulin-resistant children were the taller ones who had shart mothers. In
conclusion, studies in both adults and chitdren showed strong evidence of insulin resistance supporting the hypothesis that insulin
resistance might have developed during fetal life as a result of undernutrition that persists on to later life.

Birth weight and dyslipidemia

Although population of South Asian origin settled in Western countries have lower serum total cholesterol, they have low plasma
high density lipoprotein and high triglyceride concentrations. It is known that low HDL-C and high TG are both potential risk
factors for coronary heart disease. Study in East London showed that Bangladeshi men and women had lower serum HDL-C and
lower HDL/TC ratio than other ethnic groups (McKeigue, Miller, & Marmot 1989). Both low HDL-C and low HDL/TC ratio are
risk factors for CHD. Anather study in the U.S, reported that Indian settlers had lower HDL-C and higher TG than general
popuiation suggesting an increased risk for CHD among Indian origin, Since South Asian populations are generally known to have

lower birth weight than Western populations, it might be possible that dyslipidemia is associated with their small size at birth was
also programmed during fetal life.

Birth weight and IGF-{

Low birth weight is known to be associated with persistent changes in secretion of and sensitivity to hormones that regulate fetal
growth including insulin and insulin-like growth factor-1 (IGF-1). Changes in concentrations and of sensitivity to these hormones
are believed to be one of the mechanisms causing increased rates of cardiovascular disease among low birth weight (Barker
1995b;0smond, Barker, Winter, & Fall 1993}, The mitogenic action of growth hormone is mediated through 1GF-1,
Biochemically insulin and IGP-1 one are closely related and both, although by different mechanism, are involved in pre- and
postnatal growth. Recent study reported a higher circulating concentration of IGF-1 among children who had lower birth weight
than their heavier counterparts (Fall, Pandit, Law, Yajnik, Clark, Breier, Osmond, Shiell, Gluckinan, & Barker 1995a). The results
were consistent acress children in developed and developing countries (England and India respectively). The negative association
of IGF-1 with birth weight persisted after controlling for the current body size. Also a positive association between IGF-1 and
systolic blood pressure was observed in that study. Hypertension is one of the major risk factor for corenary heart disease (World

Health Organization 1997). It is speculated that IGF-1 might also be involved in the process of increasing risk for coronary heart
disease in low birth weight.
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Rationale and Significance of the Study
It is established that birth weight is a strong determinant of mortality, morbidity and growth during infancy and childhood. Nearly
50% of all births are low birth weight in Bangladesh, and most of these LBWs are due intrauterine growth retardation resulting
from undernutrition during fetal life. There is now evidence that fetal undernutrition is associated with permanent effects on
important structural, metabolic and physiologic parameters which predispose lower birth weight infants to hypertension, diabetes
and coronary heart disease in adults. Therefore, this extremely high prevalence of LBW in our country is a compelling reason to
investigate this issue and put strategies in place to prevent Jong-term consequences.

Low birth weight, one of the major public health problem in Bangladesh, has aiready received priority in national
nutrition intervention program because of its consequences with regard to survival and growth during infancy and childhood. If
low birth weight is found to be associated with hypertension and metabolic abnormalities predictive of risk for chronic diseases

(particularly diabetes and coronary heart disease), it will further emphasize the importance of intervention for low birth weight and
improvement of maternal nutrition.
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Research Design and Methods

Describe in detail the methods and procedures that will be used to accomplish the objectivesland specific aims of the pro_u::fc‘t.
Discuss the alternative methods that are available and justify the use of the method pr9pose§ m_the study. Justllfy the smem! f_rc
validity of the methodological approach (biomedical, social, or environmental) as an 1nve§t1ga}t|0n tool to achieve th-e specific
aims. Discuss the limitations and difficulties of the proposed procedures and sufficiently justify th.e use of them. Dlscgss Fhe
ethical issues related to biomedical and social research for employing special procedures, such. as invasive procec‘iures in sick
children, use of isotopes or any other hazardous materials, or social questionnaires relating to ind1v1dua:1 privacy. Point out safety
procedures to be observed for protection of individuals during any situations or materials that may be injurious to human health.
The methodology section should be sufficiently descriptive to allow the reviewers to make valid and unambiguous assessment of
the project. (DO NOT EXCEED TEN PAGES, USE CONTINUATION SHEETS).

Study site and population

The study will be conducted in the 16 villages in Matlab Upazila under Chandpur district in Balgadesh where our previous study
“Dietary fat and infection: effect on vitamin A status of mother and infant and dietary intake methodology” was implemented
between October 1995 and November 1997. In that study a total of 676 pregnant women were recruited of which 340 were from
eight intervention villages and other 336 from the control villages. Women in the intervention villages received 20 mi soybean oil
daily as supplement from enrollment up to six month postpartum while the women from the control villages received no
supplement. In total 326 intervention women and 315 control delivered singleton babies. Eighty percent of there infants were
measured within 72 hours after birth. There was no difference in birthweight or other measurements (length, chest and head
circumference) of size at birth between infants of intervention and control mothers. About 48% were born with low birth weight
(<2500 g). Those who were measured within 72 hours after birth and curreatly resident in the study villages will be invited to
participate into the current study. As the population is fairly stable, only a very few children are expected to have migrated out of
the study area. Availability of the children will be initially checked in records of Matlab Health and Demographic Surveillance
System, which maintains regularly updated demographic data on ait population (~220,000) in Matlab ICDDR,B study area which
covers nearly a half of Matlab Thana that include all previous study villages (van Ginneken et al. 1998). A door-to-door survey
will also be conducted to confirm the availability of the children.

Study Design

A cross sectional study design will be used to evaluate the study hypotheses. Major grouping will be considered based on birth
weight (Low/Normal birth weight) although other major parameters of size at birth such as fength and ponderal index will also be
considered. From the available list of children required number of children from each group (LBW/NBW) will be randomly
selected for the study. After obtaining a written informed consent, children and their mothers will be recruited in the study. Blood
pressure, fasting blood glucose, lipid profile, fasting plasma insulin concentration, [GF-1, current body size, and dietary intakes
will be measured. Alse data on socioeconomic status and parental factors will be collected. Trained workers will take all the
measurements in the clinic at Matlab.

Anthropometric measurements

Data on size at birth will be available from our previous study. [n that study birth weight was measured within 72 hours with
SECA beam balance accurate to 10g. Birth length was measured to the nearest 0.1 cm with locally constructed wooden length
board. Length was measured twice and the mean was recorded as the birth length. For the current study weight, height and mid
upper arm circumference will be measured following standard guidelines (Gibson 1990). Workers will be trained on
anthropometric measurements of children and go through WHO suggested anthropometric standardization procedures (Measuring
Change). Weight will be measured with portable SECA electronic scale to nearest 100 g. Height will be measured to nearest 0.1
cm with Accu-Hite Stadiometer with built in leveling bubble.

Dietary Assessment

Children’s dictary intakes will be assessed by 24-hour dietary recall method. Trained interviewers will conduct dietary intervigws
with mothers to report what their children ate during the last 24 hours. Standard guidelines will be followed during interview
(Gibson 1990). Standardized household measures (cups, utensils, etc.) will be used to estimate the quantity of each food. Nutrient
intake will be calculated from food intake data using computerized food composition table appropriate for Bangladeshi foods
which was developed using nutrient data from regional food composition databases ((Helen Keller International (HK1)
1988;National Institute of Nutrition 1989). Dietary data will be collected to characterize group intake. We are not aiming to relate
dietary factors directly to any of the outcomes, but are interested in controlling for dietary intake, especially fat intake.

e
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Blood pressure . N
Trained worker will measure the blood pressure twice in the left arm using a DINAMAP blood pressure monitor (Critikon Inc.,

Tampa, Florida) after the child had rested at least 5 minutes or when at sleep. This device is free from observer influence and has
high refiability. The average of the two measurements will be recorded as the child’s blood pressure. The average of tw.o
measurements will provide a representative blood pressure for the subject. Both systolic and diastolic blood pressure \‘wll be
measured. Single appropriate child cuff will be used in all children. The instrument will be calibrated daily or according to the
manufacturer’s instruction. All blood pressure measurements will be taken when the child is calm. There is no strict definition of
childhood hypertension as for the adult hypertension. Therefore, children will be classified as “normal” if their blood pressure fall
below 90™ percentile, “high normal” if their blood pressure fall between 90™ and 95" percentiles and as “hypertensive” if >95"
percentile for age- and sex-adjusted values (Rosner et al. 1993) .

Plasma lipids concentration

Blood specimen (5 ml) will be collected by antecubital venipuncture. Study physician or trained and experienced nurse will draw
the blood specimen following aseptic procedure. Anaesthetic cream or spray will be used at the venepuncture site to minimize
pain. All mothers or caretakers will be instructed to have their infants fast with the exception of water for at least § hours before
the blood specimen is collected. Fasting total cholesterol (TC), high-density lipoprotein cholesterol (HDL-C), will be determined
by enzymatic colorimetric method using Randox kit of UK. Trigyceride (TG) will be determined by enzymatic colorimetric
method using kit from Human GmbH of Germany. Low-density lipoprotein cholesterol (LDL-C) will be calculated by using the
Friedewald formula (Friedewald, Levy, & Fredrickson 1972), Abnormal lipid and lipoprotein values will be defined as greater TC,
LDL-C, TG or lower HDL-C than their age- and sex-adjusted 95" percentile value (National Istitute of Health 1979). Chiidren will
be classified based on lipid values as “elevated LDL-C”, “isolated TG/HDL-C”, “borderline” and “normal”(Polonsky, Bellet, &
Sprecher 1993).

Blood glucose, insulin, and IGF-1 concentration

Blood glucose will be determined by enzymatic (glucose oxidase) colorimetric method in automated Opera Chemistry Analyzer of
Bayer Diagnostics using kit from Boehringer, Germany or Randox, UK. Fasting plasma insulin concentration will be measured by
particle-enhanced fluorescent ELISA method (Abbott, USA). Insulin like growth factor 1 (IGF-1) will be determined by enzyme
immunoassay (DRG, Germany). Blood sample for insulin and IGE-1 will be collected in container containing aproteinin (Tracilol,
Sigma Aldrich) to prevent possible breakdown of protein during storage (5-7 days in —20 °C) before analysis.

Parental factors
Maternal height, educational level, socioeconomic status will be used from earlier study. In addition, history as well as the current
status with regard to hypertension, diabetes, CHD {using Rose/WHO questionnaire) will be ascertained.

Quality of data

Using pretested validated questionnaires data quality will be ensured. Workers will be properly trained before data coliection.
Refresher training will be arranged during the study period to enhance further quality of data collection. Weighing scales will be
calibrated daily before use. Experienced workers under supervisor of senior staff will take anthropometric measurements in the
clinic. All data forms will be examined manually for consistency before entry to the computer. Also measures will be taken in data
entry program to check inconsistency and error.

Estimation of Sample size

Sample size was calculated for key outcome variables to detect important differences differences at 5% significance level with a
power of 80% (Table 1.). We consider a 10% possible refusals or withdrawal of subjects after initial consent. Calculations of
sample size for testing differences in blood pressure have been found to be adequate for testing other hypotheses related to other
outcome variables given their respective inherent variations. Although we calculated the sample size requirements based on only
two categories low birth weight (LBW and normal birth weight (NBW) we planned to include all available children who were
born singleton and had their birth weight measured within 72 hours to have greater power to do subgroup analysis. Most of the
study demonstrated relationship between size at birth and later outcome had very low LBW rates.
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Table 1. Sample size estimates for various outcome variables.

Comparison | Qutcome Minimum | 8P No. of Total No. of subjects | Reference (age group
groups detectable subjects per sample | expected to be studied)
difference group available

LBW vs Systolic B.P. | 2mmHg 7 192 422 420 Whincup et al. 1999
NBW {mm Hg) ~3y)
LBW vs Diastolic 2 mmHg | 6.5 166 360
NBW B.P. (mm

Hg)
LBW vs IGF-1 7 23 170 374 Fall et al. 1995
NBW (ng/ml) (~4y Indian, 7-9 y

England)

<2.00 kg vs | Fasting 0.3 0.6 63 140 Bavdekar et al. 1999
>=2.00 kg glucose (~8 y)

{mmol/L
LBW vs Fasting 5 12.5 98 216
NBW insulin

{pmol/L)
LBW vs LDL 02 0.6 141 310
NBW {mmol/L




Principal Investigator: Dewan Shamsul Alam

Timetable
Month
Activity
5 6 10
Preparatory
activities
Recruitment and
training
Survex and data X X
collection
Labor:ftory X X
analysis
Dat
ata f:ntry and X X
cleaning
Data analysis X
Reporting »
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Facilities Available

Describe the availability of physical facilities at the place where the study will be carried out. For clinical and laborat.orjr'-based
studies, indicate the provision of hospital and other types of patient’s care facilities and adeguate labgratory support. Ppmt oyt t}'.:e
laboratory facilities and major equipments that will be required for the study. For field studies, describe the field area including its
size, population, and means of communications. (TYPE WITHIN THE PROVIDED SPACE).

The proposed study will be implemented in Matlab field research area of International Centre for Diarrhoeal Disease Research,
Bangladesh (ICDDR,B). The Centre has maintained a free diarrhoea treatment hospital in Matalb. ICDDR.B’s Health and
Demographic Surveillance System (HDSS) in Matlab has been regularly updating demographic information on 220,000
population {currently) in 72 villages since 1963. The study children and their mothers are the permanent residents in 16 villages in
Matlab study area of ICDDR,B and participated in our previous study. Their current residence status can be easily identified
through records available from Matlab HDSS. The clinic facilities available in Matlab will be used for this study. ICDDR,B
transport facilities (speedboats/country boats) will be used for field visits and transportation of mothers and children. All data
collection including blood specimens will be completed in the clinic ensuring all possible safety measures. The storage facilities
(freezers —20 C) available in Matlab laboratory will be used for temporary storage of samples before they will be transported to
Dhaka for analysis. ICDDR,B has excellent laboratory facility in Dhaka where blood glucose concentration and lipid profile will
be measured. Plasma fasting insulin and IGF-1 concentrations will be measured in the biochemistry laboratory in BIRDEM
(collaborating institute).

Data Analysis

Describe plans for data analysis. Indicate whether data will be analyzed by the investigators themselves or by other professionals.
Specify what statistical softwares packages will be used and if the study is blinded, when the code will be opened. For clinical

trials, indicate if interim data analysis will be required to monitor further progress of the study. (TYPE WITHIN THE PROVIDED
SPACE).

Data will be examined and analyzed using statistical software SPSS-PC for Windows. All variables will be examined for their
distributions, and necessary transformations of the non-normally distributed variables wiil be made if required for normalizing
their distribution and statistical tests. Data will be presented as mean and standard deviation for the normally distributed variables
and as frequencies and percentages in case of categorical variables. Continuous variable will be compared by Student’s t-test or
one way analysis of variance followed by appropriate multivariate analysis to adjust for the possible confounding variables and to
examine for the interactions. Regression analysis will also be performed to examine the change in outcome variable with unit
change in size at birth. Categorical variables wil] be compared by chi-square tests. In case of binary outcome variables, multiple
logistic regression will be done to identify significant independent variables while controlling for the effect of the confounding
variables. Analyses will be focused on assessing the association between various parameters of size at birth (weight, length, body
proportionality). Also interactions with maternal height and weight will be examined using appropriate statistical models.



Principal Investigator: Dewan Shamsul Alam

Ethical Assurance for Protection of Human Rights

Describe in the space provided the justifications for conducting this research in human subjects. If the study needs observations on
sick individuals, provide sufficient reasons for using them. Indicate how subject’s rights are protected and if there is any benefit or
risk to each subject of the study.

Children and their mothers will be enrolled in the study after obtaining informed written consent from the mother. Both mother
and child may withdraw from the study without any obligation and without affecting their access to ICDDR,B and government
health services in Matlab. Any study participant with health problem will be given immediate treatment and advice.
Confidentiality of information provided by the study participants wiil be strictly maintained. Ethical approval for this study will be
sought from the institutional review committee at [CDDR,B.

Use of Animals

Describe in the space provided the type and species of animal that will be used in the study. Justify with reasons the use of

particular animal species in the experiment and the compliance of the animal ethical guidelines for conducting the proposed
procedures.

No animal will be used in this study.
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Literature Cited
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Dissemination and Use of Findings

Describe explicitly the plans for disseminating the accomplished results. Describe what type of publication is
anticipated: working papers, internal (institutional) publication, international publications, international
conferences and agencies, workshops etc. Mention if the project is linked to the Government of Bangladesh
through a training programme.

[nitial results will be disseminated through short reports and working papers. Major results and conclusions will be disseminated
through working papers, journal articles and presentations at national, regional and international conferences and meetings.




Principal lnvestigator: Dewan Shamsul Alam

Collaborative Arrangements

Describe briefly if this study involves any scientific, administrative, fiscal, or programmatic arrangements with other national or
international organizations or individuals. Indicate the nature and extent of collaboration and include a letter of agreement between
the applicant or his/her organization and the collaborating organization. (DO NOT EXCEED ONE PAGE)

This study involves collaboration with Bangladesh Institute Of Rehabilitation Of Diabetic Endocrine And Metabolic Disorders
(BIRDEM). A memorandum of understanding with BIRDEM is in advanced stage of preparation. The main area of collaboration
would to assist in establishing assays for insulin and insulin like growth factor-1 (IGF-1) and the interpretation of biochemical
resuits. We have also established contact with Division of Human Nutrition & Epidemiology, Wageningen University, the

Netherlands. The main area for collaboration with Wageningen University would be in the field of dictary assessments and
software support for dietary data analysis.
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APPENDIX |
International Centre for Diarrhoeal Disease Research, Bangladesh
Voluntary Consent Form

Title of the Research Project: Association between size at birth, and childhood blood pressure, fasting
blood glucose and insulin concentrations, lipid profile and insulin-like growth factor-1 (IGF-1) in rural
Bangladesh.

Principal Investigator: Dewan Shamsul Alam

Before recruiting into the study, the study subject must be informed about the objectives, procedures, and potential benefits and risks invo]vec} in
the study. Details of all procedures must be provided including their risks, utility, duration, frequencies, and severity, All questions of the subject
must be answered {o his/ her satisfaction, indicating that the participation is purcly voluntary. For children, consents must be obtained from their
parents or legal guardians. The subject must indicate his/ her acceptance of participation by signing or thumb printing an this form.

Birth weight of infants in Bangladesh is generally lower than other populations in the world. In Bangldesh about 50% of the
infants are born with low birth weight (<2500 g at birth). This low birth weight or small size at birth of Bangladeshi infants is
considered to be an outcome of undernutrition during fetal life. Studies have shown that there is strong association between size at
birth and later development of diabetes, hypertension and coronary heart disease in adult life that is believed to occurs as
consequences permanent changes in physiologic and metabolic finctions in response to fetal adaptation to undernutrition.
Although these disease conditions are rare during younger age groups, some metabolic physiologic changes that occur in response
to fetal undernutrition are detectable during childhood. Since infants in our country born with relatively lower birth weight they
are likely to have greater risks for those abnormal metabolic conditions, ICDDR,B has planned to conduct a study to investigate
whether children in rural Matlab have any abnormal blood pressure or metabolic or hormonal functions.

In this study you and your child are invited to participate. Y our participation will be completely voluntary and only once
during the study period. If you allow your child to participate into this study, sthe will be required to allow us to measure his
current body size, blood pressure, dietary intakes. Sthe will also be required to provide 5 ml or one teaspoon equivalent of venous
blood from his/her antecubital vein to examine whether histher blood glucose and other metabolic indicators are normal or
abnormal, Doctor or a trained nurse will collect blood very carefully using sterile and disposable syringe and needles. We will
take necessary precaution so that blood collection is safe and cause minimum possible pain to your child. Although the possibility
is very rare, in some cases extravasations blood may occur even after adequate precaution and technique. [f it happens to your
child we shall immediately take appropriate measure and provide adequate treatment if necessary.

There is virtually no risk for you and your child if you participate into this study. If your child has any abnormal
condition detected through our investigation, you will be informed and the professional staff will provide necessary advice. Your
participation is absolutely voluntary. You may ask any questions regarding the study and we shall be happy answer them for you.
You have the right to withdraw from the study any time even after giving a written informed consent without jeopardizing you and
your child’s routine services that are provided by ICDDR,B. If you or your child feel sick during the study we shall provide you
necessary treatment and advice. We assure you that the identity of your child will remain confidential in any publication or

dissemination resulting from this study.
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We now invite you and your child to participate in the study. If you agree o participate please sign or provide your left

thumb impression on the consent document,

Consent: The study has been clearly explained to me, and | voluntarily consent for my child and myself to participate in

it. 1, having full capacity to consent do hereby give consent for me and my child to participate in this

study. ;

RID ,CID , age

Signature/LTI of mother Date

Name of witness Signature of witness

Signature of Investigator Date

Signature of Investigator/ or agents Signature of Subject/ Guardian
Date: Date:
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Continuation Sheet (Number each sheet consecutively)
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D.S. Alam et al.
Budget

Professinal Scienctific Staff
Dewan S. Alam {Pl}
George J. Fuchs {Co-Pl)
M. Yunus (Co-Investigator)
M. A. Wahed (Co-Investigator)
H. R. Chowdhury
Al-Fazal Khan {Co-Investigator)
Liaquat Ali {(Co-Investigator)
Subtotal
Field Staff
Study Medical Officer NOA (1)
Study Nurse GS5 (1)
Senior Field Research Assistant GS4 (1)
Field Research Asst G3 (4)
Laboratory Assistant G3 (1)
Office/Data management assistants G3 (1)
Community Health and Research Worker GS1 {12
Rickshaw puller/Baotman (4)
Subtotal
Equipments
Dinamap blood pressure moniter and cuff {2)
Electronic Weighing Scales (2)
Stadiometer (2)
Computer (1)
Printer (1)
Freeze (1}
Subtotal
Supplies and Materials
Blood cellection/storage tubes (microtainer/cryovials)
Medicine
Office furniture
Office and other supplies
Subtotal
Biochemical tests
Biood glucose
Fasting plasma insulin concentration
Flasma lipid profile (TC, HDL-C, TG)
IGF-1
Subtotal
Travel
Local {Dhaka - Matlab)
Fuei and transportation for field team
International Travel
Subtotal
Other expenses
Participants' / parenlts' wage loss
Printing, photocopying, etc.
Books/Literature
Library and interdepartmental
Communication (phoneffax/internet)
Miscellaneous (unforeseen)
Subtotal

Rate (USS$)

1163/mo:

2220imo
1478/mo
1163/mo

587/mo

659/mo
35t/mo
250/mo
225/mo

225/mo
225/mo
168/mo

60/mo

12
13
14

Effort (Person-months)

0% (3)
5% (.5)
10%(1}
5% (0.5)
5% (0.5)
20% (2)
10% (1)

100% (5)
100% (5)
100% (5)
100% (20)*
100%(5)
100% (8)
50%(30)"*

100% {20)***

420
420
420
420

420

Amount US$

3,489

2,220
739
581

1,174

8,203

3,295
1,755
1,250
4,500
1,125
1,350
5,040
1,200
19,515

2,200
2,500

600
1,800
1,200

700
9,000

1,500
1,200

600
1,200
4,500

840
5,040
5,460
5,880

17,220

1,500
3,300
4,800
9,600

1,680
400
300
400
300
435

3,515

Total Direct Cost

71,553

lnstitutional overhead (15%)

10,733

Total

82,286

*Four ERAs will work for § months with FTE.

** 12 CHRW of HDSS will work for 5 months with 50% effort equwarent to 30 person-monlhs

***Riskshaw pullers!boatman w:ll work for 5 months with FTE
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Principal Investigator: Dewan Shamsul Alam

Detailed Budget for New Proposal

Project Title: Association between size at birth, and childhood blood pressure, fasting blood giucose and insulin concentrations,
lipid prafile and insulin-like growth factor-1 (IGF-1) in rural Bangladesh

Name of Pl: Dewan Shamsul Alam

Protocol Number: Name of Division: PHSD

Funding Source: WB through NCOE Amount Funded (direct): US$ 74,794 Total: 86,013
Overhead (15%)

Starting Date: ASAP Closing Date: 10 months from the date of start.

Strategic Plan Priority Codel(s):
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Budget Justifications

Piease provide one page statement justifying the budgeted amount for each major item. Justify use of man power, major
equipment, and laboratory services.

Personnel

Dr. D. S. Alam will serve as the Principal Investigator (30% time commitment). He will ensure coordination and administrative
supervision, and will provide overall scientific expertise on the development, and analysis of data and writing reports. D.r. George
Fuchs will provide 5% time without salary support and will serve as a Co-Principal Investigator as well as technical adwsel.' to.lhe
project. Dr. M. Yunus (10 % time commitment} will serve as one of the Co-Investigators and will provide scientific expertise In
data analysis and interpretation and will also guide and facilitate implementation of the study. Dr. H. R, Chowdhury (5% time
commitment) and Al-Fazal Khan (20% time commitment) will serve as Co-Investigators and will provide assistance in training of
field workers and quality assurance of data collection. They will also facilitate implementation. Mr. M. A. Wahed (5%), as Head
of the Nutritional Biochemistry Laboratory, will provide technical expertise in biochemical analyses. Dr. Liaquat Ali from
BIRDEM will provide 10% time commitment but no salary support is requested from the project.

Field activities at Matlab

One Study Medical Officer at NOA level (100% time commitment) will be recruited to coordinate and supervise overall project
activities. Fund is requested for one Study Nurse ((GS5) to maintain clinic schedule, collect and process and blood samples. Four
female Field Research Assistants (FRA GS3 level) will be recruited for conducting survey, communicating and inviting
participants, and collecting dietary and anthropometric data during clinic visits. Each FRA will cover four villages. One Senior
FRA (GS 4 level) will be recruited to supervise and monitor four FRAs and coordinate other field activities. He will also solve
problem encountered by the FRAs in conducting their field activities. One laboratory technician (GS 3) will be hired for
processing and storage of blood sample in the field laboratory. One data management cum office assistant {GS3 level) will be
hired to compile data and check completeness of all data collection forms and questionnaires, also ensure timely arrangement of
field transportation other logistic supports in the field. Data management cum office assistant will also work on data management
and entry of data on computer. We need the support of the existing permanent Community Health and Research Workers (CHRW)
of HDSS working in the study area as additional motivational force. We requested budget for supporting 50% salary of 12
Community Health and Research Workers of HDSS, Matlab for 5 months (approximate duration of field activity).
Porters/rickshaw pullers/boatman will communicate with subjects very early in the morning so that subjects are brought to the
clinic fasting. They will also work as messengers.

Equipments and supplies

Funds are requested for procuring two DINAMAP blood pressure monitor with cuffs. Also two SECA ¢lectronic weighing scales
and two Stadiometers will be procured for measuring weight and height respectively. Funds have been requested for one
computer and one printer for data management and entry. Costs for blood collection and serum storage containers have been
included. Also the cost for purchasing one freeze for storage of blood specimens in the field laboratory is included. We requested
fund for some office furniture such as filing cabinets for safe storage of data forms and other valuable materials required for the
study.

Biochemcal tests
Budget for biochemical test has been estimated based on current rates. Blood glucose and lipid profile will be done will be
petformed in ICDDR,B. Plasma fasting insulin and IGF-1 concentrations which will be done at BIRDEM biochemistry laboratory.

Travel

Local travel will include travel between Dhaka and Matlab by the Investigaters and important visitors using [CDDR,B
Transportations. The study will also require extensive travel within Matlab study area by the field staff and supervisors to invite
and motivate participants. ICDDR,B water transport (speedboats) will be used in Matlab for transportation of study participants
from distant villages. Funds are requested for two international travels by the PI to attend relevant meetings/conferences.
International travel costs will include airfare, per-diem and other admissible costs such as visa fees, in-transit per-diem or lay over
costs, airport-hotel, taxis etc.
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Other Support
Describe sources, amount, duration, and grant number of all other research funding currently granted to P1or under consideration.
AGE FOR EACH INVESTIGATOR)

(DO NOT EXCEED ONEP

Not required for this project.
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BIOGRAPHICAL SKETCH

Provide the following information for the key personnel in the arder listed on Form Page 2.
Photacopy this page or follow this format for each person.

NAME
Dewan Shamsul Alam

POSITION TITLE
Senior Medical Officer

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such &5 nursing, and inchide postdocloral training.)

DEGREE
INSTITUTION AND LOCATION (if applicable) YEAR(s) FIELD OF STUDY

Sir Salimullah Medical College, University of Dhaka, M.B.B.S. 1982 lAnatomy, physiology,

Bangladesh hiochemistry, pharmacology,
medicine, surgery, etc.

University of Queensiand, Brisbane, Australia M.C.N 1992 Community Nuiriton,
Epidemiology, Biostatistics.

University of Queensland, Brisbane, Australia M. Med. Sc. 1998 Community Nutrition, Nutriticnal

Wageningen University and Research, Wageningen, The
Netherlands

Ph.D. {Defense
scheduled in
HJune 2001)

1897- to date

Epidemiology, International
Nutrition, Biostatistics,
Human nutrition and
epidemiology

Courses attended

'Epidemiology, Statistics and Demography', offered by the International Centre for Diarrhoeal Disease Research,

Bangladesh (ICDDR,B), 30 March - 15 June, 1986.

Fourth International Graduate Course on Production and use of Food Composition Data in Nutrition: "Food Comp'

‘98", Wageningen 2-23 October 1998.

International course on body composition “Use of body composition techniques in laboratories and field studies”

Wageningen 25-29 October, 1998.

SCHOLARSHIPS AND AWARDS

Received student award as one of the finalists from Society for International Nutrition Research

ICDDR,B Staff Development stipend for Ph.D program in the Department of Human Nutrition &

Awarded Australian International Development Assistance Bureau (AIDAB) scholarship in 1991 to

undertake a one year Master of Community Nutrition Program at the University of Queensland.
Later the award was extended for another two-year period following the recommendation from the
Department to undertake Master of Medical Science (Research Masters in Nutrition) programme

1998 {SINR) at Experimental Biology "99 Meeting, Washington DC, 1999.
1997-
Epidemiology, Wageningen University, The Netherlands.
1991.93
at the same university.
1976-80

Enjoyed Board/University Merit Scholarship during the entire period of undergraduate studies.



RESEARCH AND PROFESSIONAL EXPERIENCE: Concluding with the present position. list, in chranological order, previous employment,
experience, and honors. include present membership cn any Federal Government public advisory Acommit'lee. 'LIS!. in, chrono!oglcal ord_en the’ mlgs, all
authors, and complete references to all publications during the past three years and to representative earlier oublications pertinent to this application.
the list of publications in the last three years exceeds two pages, select the most pertinent publications. DO NOT EXCEED TWO PAGES.

Work experience
1982 — 1983 Medical Officer, In-service training, Bangladesh Health Services
1983 — 1984 Resident Medical Officer, Holy Ghost Hospital, Lagos, Nigeria
1985 — to date : Working with ICDDR,B, Dhaka, Bangladesh
Current position: Senior Medical Officer
Employer: Director, iCDDR,B Centre for Health and population Research, Dhaka, Bangiadesh

Publications/Manuscripts submitted/in_preparation
1 Alam DS. Effects of diarrhoea on growth of children under five years of age in rural Bangladesh.
Masters Thesis, the University of Queenstand, Australia 1996.

2. Alam DS, Marks GC, Bagui AH, Yunus M, Fuchs GJ. Association between clinical type of diarrhoea and
growth of children younger than 5-year old in rural Bangltadesh. Int J Epidemiol 2000;29(5):916-21..

3. Alam DS, van Raaij JMA, Hautvast JGAJ, Yunus M, Wahed M, Fuchs GJ. Effects of dietary fat
supplementation during pregnancy and the first six months of lactation on vitamin A status of women and
their infants (to be submitted).

4. Alam DS, van Raaij JMA, Hautvast JGAJ, Yunus M, Wahed M, Fuchs GJ. Validity of IVACG Simplified
Dietary Assessment (SDA) in identifying pregnant and lactating women at risk for vitamin A deficiency in
rural Bangladesh (to be submitted).

5. Alam DS, van Raaij JMA, Hautvast JCAJ, Yunus M, Fuchs GJ. Energy stress during pregnancy and
lactation in rural Bangladeshi women: consequences for maternal nutrition (submitted to EJCN).

6. Alam DS, van Raaij JMA, Hautvast JGAJ, Yunus M, Fuchs GJ. Effect of maternal dietary fat

supplementation during pregnancy and lactation on infant growth performance during the first six months
of life {to be submitted).

7. PhD Thesis: Dietary fat supplementation of pregnant and lactating Bangladeshi women: the
effect on vitamin a status and growth performance of infants, Division of Human Nutrition &
Epidemiology, Wageningen University, The Netherlands (defence scheduled in June 2001).
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Summary for Ethical Review Committee

Titic of the Research Project: Association between size at birth, and childhood blood
pressure, fasting blood glucose and insulin concentraiions, lipid profile and insulin-like
growth factor-1 (IGF-1) in rural Bangladesh.

Principal Investigator: Dewan Shamsul Alam

Coronary heart disease (CHD), hypertension, and non-insulin dependent diabetes are
leading causes of morbidity and mortality among adult population. The prevalence of these
diseases has increased in developing countries, and it is believed that developing countries
will face an epidemic of these diseases in near future. Following the initial report of Barker,
additional evidence has accumulated to suggest that such diseases are disproportionately
higher among those who were born smaller in size. 1t is thought that nutritional insult during
a critical period of fetal life has permanent effects on wide range of structural, metabolic and
physiologic functions. Therefore, low birth weight infants who survive through infancy and
childhood are likely to be at greater risk for chronic diseases in later life. Experimental
studies in animals, and human epidemiologic studies provide strong evidence to support the
‘Bareker's hypothesis” which is now commonly known as “fetal programming” for adult
disease.

It is estimated that 20% of infants are low birth weight (LBW) globally, with
Bangladesh having the highest rates of {50%) in the world. This high prevalence of LBW in
Bangladesh is mainly attributable to intrauterine growth retardation resulting from maternal
undernutrition. Because these LBW infants supposedly experienced intrauterine nutritional
insult, they are believed to be at increased risk for coronary heart disease, hypertension,
stroke, non-insulin dependent diabetes, and other metabolic abnormalities in later life.
Recent studies have shown that higher blood pressure and some metabolic abnormalities
are present among lower birth weight categories during their childhood as early as 4-8 years
of age. However, most evidence is from developed countries where birth weight is relatively
higher and low birth weight, especially IUGR rate is much lower. Therefore, it is also
important to determine whether physiologic, metabolic and hormonal profile in Jow birth
weight predictive of future risk for chronic disease are also prevalent in our population.

We propose a cross-sectional study design to examine the relationship between
weight at birth and childhood blood pressure, fasting glucose and insulin concentrations, lipid
profile and insulin-like growth factor-1 (IGF-1). This study will be conducted in a cohort of
approximately 420 children (currently aged 5-6 yrs) who participated along with their mothers
in our previous study (1995-7) in which birth weight and other parameters of size at birth

were meticulously coliected. The mean birth weight was 2.51 kg and 48% were born low
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