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Abstract: A higher maternal choline intake during the third trimester of human
pregnancy may counter some of the adverse effects of maternal prenatal stress,
behavioral, neuroendocrine problem and metabolic development in the offspring.
One hundred and three pregnant women visited antenatal care clinic of Azimpur
Maternity Hospital of Dhaka was selected for the present study. The 24 hour dietary
recall method was used to find out intake pattern of choline. Mean consumption of
choline was less than the recommended choline intake 193.96 +100.5, this was
42.72% of total RDA value. The results of this study indicate that present choline
Status among pregnant women is not satisfactory. Curbing the deficiency epidemic
among pregnant women of Bangladesh, increased education, including
recommendations to consume more choline-rich foods, is needed to improve choline
intakes for optimal health.
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Introduction

Choline, an essential nutrient'*****7 plays a significant role in human pregnancy to
reduce the ne§ative effect of mother’s stress® on child health’ promoting fetal growth'"'?,
proper brain'"'” and memory function®** and learning capabilities*”" with a guard for
future health of child. During pregnancy, women face stress having poverty, relationship
insecurity, family crisis, unhealthy lifestyle, occupational disturbance, lack of knowledge
and therefore their stress level directly affects their child health regarding impaired brain
development, low memory and learning function, lowered resistance to infection. poor
cognitive development and decreased work productivity and most probably responsible
for future risk of chronic diseases including hypertension, diabetes and mental disorders.
Several study findings raise the exciting possibility that a higher maternal choline intake
may counter some of the adverse effects’ ™ of prenatal stress on behavioral®*>°.
neuroendocrine and metabolic development’™® in the offspring. The higher intake of
choline contributed to a more stable HPA axis®, which in turn meant lower cortisol levels
in the fetus. The changes in fetal genetic expression will likely continue into adulthood,
where they play a role in stress related disease prevention®. Dietary intake of choline by
the pregnant mother and later by the infant directly affects brain development and results
in permanent changes in brain and memory function.‘w'“"‘zMemory can be permanently
enhanced exposing to choline during the latter part of gestation.” Another study showed
that when rat pups received choline supsglements. their brain function changed, resulting
in the lifelong memory enhancement.™ A retrospective study showed that increased
dietary intake of choline early in life improves performance of adult rats on memory tasks
and prevents their age-related memory decline.** Choline supplementation during
gestation in rats leads to augmentation of spatial memory in adulthood*, improves brain
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function of the animal’s offspring and enhances two proteins involved in learning and
memory, accordingz to a new study. Maternal choline appears to decrease the risk of
neural tube defect.”***’ Study showed that a deficiency of choline substantially impaired
the body’s ability to regulate homocysteine levels.”® Excessive homocysteine is
apparently linked with increased risks for birth defects, cardiovascular disease’', cancer,
type 2 diabetes, hypertension, depression and more. Higher intakes of dietary choline is
related to lower homocysteine concentrations.’** Foods rich in choline may help reduce
the risk of inflammation associated with chronic diseases such as cardiovascular disease,
bone loss, dementia and Alzheimer's disease.**A study funded by the National Institutes
of Health concluded that dietary choline in pregnancy is associated with a 24 percent
reduced risk of breast cancer in female offspring.””® Tumor growth rate was inversely
related to choline content in the prenatal diet, resulting in 50% longer survival. Choline
deficient diet during pregnancy adversely affects immunity, growth, cognitive
development and causes apathy, which affects school performance and social
development and is also responsible for increased risk of complications during delivery,
including prolonged labour, preterm delivery, preeclampsia, prematurity, neural tube
defects, very low birth weight’” and maternal and neonatal death.

Most of the Bangladeshi pregnant women don’t meet their recommended level of
micronutrients including choline which can be effective during pregnancy fighting
against different physical and mental complications. The main objective of this study was
determining the present status of choline intake pattern by Bangladeshi pregnant women
at their third trimester of pregnancy.

Methodology

A cross sectional study was carried out from 4™ May to 6™ June, 2013 at Azimpur
maternity hospital, Dhaka, Bangladesh. A total number of one hundred and three
pregnant women at their third trimester of pregnancy without any complication were
selected by systemic random system from the maternity hospital. Informed consents were
taken to cooperate with interviewers getting the interview. A semi-structured pre-tested
questionnaire was developed considering their age, occupation, stage of pregnancy,
weight, height and educational level. A 24 hour dietary recall form was introduced to get
the information regarding their dietary intake pattern for the last 24 hours representing
their daily dietary schedule. Data was collected through each interview session. Intakes of
choline were calculated from food-composition tables multiplying the frequency of
consumption of each food item by its choline content and summing the nutrient
contributions of all foods. All of the collected data were analyzed by using SPSS v-15.0
program. Descriptive statistics including mean, standard deviation, and frequency were
obtained.

Result

Among 103 pregnant women in the Azimpur Maternity Hospital, 69.9% were in the age
group of 21-25 years, 27.2% were in the age group of 26-30 years and 2.9 were 3% >31
years. Majority of the pregnant women of Dhaka, Bangladesh were in 21-25 years. About
6.8% of pregnant women were illiterate, 10.7% of pregnant women had primary, 56.3%
secondary, 11.7% under graduate while 14.5% were graduate or above. Majority of the
pregnant women completed their secondary educational level, 87.4% pregnant women
was house wife and 12.6% were service holder. About 30.1% of pregnant women were in
seventh month of pregnancy, 28.16% were in eighth month of pregnancy and 41.74% of
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pregnant women were in ninth month of pregnancy Fig.1. About 3.8% were underweight,
42.72% were normal in weight, 33.98% were overweight, 13.59% were moderately
obese. 3.88% were severely obese and only 1.95% were very severely obese as shown in
Table 1. Fig 2 One fourth of pregnant women took choline less than 100mg/day through
regular diet. While 31.2% of pregnant women took choline ranges from 101 to
200mg/day. More than 23% and 19.4% of pregnant women took choline ranges between
201and300mg/day and 301-400 mg/day respectively as shown in Table 2. Overall
average intake level of choline was 193.96 +100.5. Parallel improvement was observed in
choline intake with educational achievement. Average intake level of choline was
147.7+83.3. 157.8+110.5, 185.9+97.4, 208.2+94.2 and 231.4£94.9 mg/day for the
pregnant women with educational status of illiteracy, completing primary, secondary,
under graduation and graduation .Table 3 shows the dietary choline consumption. Among
the considered factors affecting choline level intake, education level and age of the
pregnant women's have substantial effect. Both of the factors are positively correlated
with choline level intake though the amount of correlation is weak but surely they have a
noticeable influence on the intake of choline level as shown in Table 4.

Table 1: Distribution of pregnant women by age, by education level, by their
occupation, according to stage of pregnancy & by BMI level.

Age in year No of pregnant women
<20 24(23.3%)

26-30 28(27.2%)

> 31 3(2.9%)

Level of education No. of pregnant women
Illiterate 7(6.8%)

Primary 11(10.7%)

Secondary 58(56.3%)

Under Graduate 12(11.7%)

> Graduate 15(14.5%)

Type of Pregnant Women No. of pregnant women
House wife 90(87.4%)

Service holder 13(12.6%)

BMI status Frequencies

severely underweight 0

Underweight 4(3.88%)

Normal (healthy weight) 44(42.72%)
Overweight 35(33.98%)

Obese Class I (Moderately obese) 14(14%)

Obese Class II (Severely obese) 4(3.9%)

Obese Class III (Very severely obese) 2
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Fig-1: Distribution of total number (n=103) of pregnant women according to Stage
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Fig-2: Total number (n=103) of pregnant women by their nutritional status using
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Fig 3: Distribution of total numbers (n=103) of pregnant women by daily intake
level of choline (mg/day)
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Table 3: Gradual improvement of average choline intake per day with educational
status

Educational level Average choline intake/day(mg)
Tlliterate 147.7+83.3

Primary 157.8+110.5

Secondary 185.9497.4

Under Graduate 208.2+94.2

> Graduate 231.4+£94.9

Table 4: Correlation Analysis:

Correlations
Choline Level Education Level Age
Choline Level 1 0.186 0.166
Education Level 0.186 | -0.008
Age 0.166 -0.008 |
Discussion

In this study, an assessment of dietary choline intake was made using a 24 hours dietary
recall system to record the food items taken by pregnant women for last 24 hours. In this
analyses, it has been found that choline status of Bangladeshi pregnant women is very
disappointing delivered less daily choline than the adequate intake quoted by the Institute
of Medicine of the National Academy of Sciences, USA (450 mg/day). The study
suggests that pregnant women in Bangladesh are eating foods that may not be delivering
adequate amounts of choline.

In new Zealand, a study® on 125 pregnant women showed that mean (SD) daily intake of
choline was 316 (66) mg. where this study reported the mean (SD) daily intake of choline
with 193.96 +100.5 mg by Bangladeshi pregnant women. Another study showed that
mean intake estimates for choline among 188,147 participants (aged 45-75) was 304
mg/d in women® where the mean intake of choline by Bangladeshi pregnant women was
determined as 193.96 +100.5 mg/d. Another study showed the mean intake of choline by
common food sources among Taiwanese female population"l estimated as 265+9 mg/d,
where Bangladeshi pregnant women took only 193.96 £100.5mg/d on an average. In one
study conducted in Jamaica also showed the poor choline status among pregnant women
with 278.5 mg/day® which was higher than the Bangladeshi scenario.

An adequate intake level of 450 mg/day was established® for women during pregnancy
wherease this study found that Bangladeshi pregnant women took about 189.5mg/day
providing only 42.72% of RDA value. Although the implications of inadequate choline in
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the diet have not been fully examined in humans, several animal studies show that in
terms of memory development, the role of dietary choline during pregnancy is
signiﬁcant."“s. Choline in the mother’'s diet led to a more stable HPA axis and
consequently less cortisol in the fetus. This study evaluated that choline status in
Bangladesh is not also satisfactory. Poverty and lack of knowledge regarding the
importance of choline among both pregnant women and health care professionals
promote less choline supplementation during pregnancy. The ideal age of pregnancy is
19-30 years. It was found that among the pregnant women of Dhaka, Bangladesh,
majority were in 20-25 years. Maternal education level has a significant effect on choline
status in pregnancy. Present study showed that, a tendency towards an increase
consumption of choline in pregnancy with an increase in the level of mother education.
This may due to better awareness of health.. In this study, most of the pregnant women
were completed their secondary level of education. About 43% of pregnant women had
normal weight, 13.59%, 3.88% and 1.95% of pregnant women had moderately, over
weight and obese. Parallel improvement was observed in choline intake with educational
level. Average intake level of choline was 147.7 £83.3, 157.8 £1 10.5, 185.9 +97.4, 208.2
+94.2 and 231.4+94.9 mg/day for the pregnant women with educational status of
illiteracy, completing primary, secondary, under graduation and graduation. The overall
survey result also shows that, most of the Bangladeshi pregnant women don’t take the
recommended level of choline which is 450 mg/day. This is the first study evaluating
dietary intake pattern of choline in the Bangladeshi population and suggests a need to
assess further whether diets of this population ensure adequate plasma choline
supplementation during pregnancy.

Conclusion

Choline is considered as mostly neglected micronutrient by both pregnant women and
health care professionals having poor knowledge regarding its importance and therefore
missed out in maternal diet causing several health complications beyond consideration.
The results of this study may be an indication that the choline included in the diet of
pregnant women in Bangladesh may not be adequate to meet both the needs of the
mother and fetus that further studies are warranted to determine clinical implications. It is
hoped that the study would be useful in understanding the present choline status among
Bangladeshi pregnant women aiming to improve using strategic nutritional intervention
by both government and public stakeholders.
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