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Introduction
The amount of each nutrient needed for the physiological pro-
cess such as pregnancy depends upon a person’s physical factors 
such as age, weight and psychological factors during pregnancy 
demands for high nutrition [1]. Pregnancy demands for the ade-
quate requirement of nutrients than any other life course for pos-
itive maternal outcome such as healthy foetal growth, expansion 
of maternal tissue and to decrease the likelihood of unfavourable 
pregnancy outcomes such as premature birth and/or low birth 
weight [2, 3, 4, 5]. Inadequate supplementation of nutrients during 
pregnancy has been one of the public health problems around the 
globe and South Asia including Nepal [6, 7]. 

Research on dietary patterns in poor resource settings shows 
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Abstract
Background: Pregnancy demands adequate nutritional requirements for foetal growth, good health of 
pregnant women and to avoid adverse effects during pregnancy. Women from developing countries 
with limited resources have inadequate consumption of nutritional diets. This paper assesses the nu-
trient intake and dietary pattern of Nepalese pregnant women compared with recommended nutrient 
intake. This paper also observes trimester wise nutrient intake among pregnant women in Nepal.

Methodology: A descriptive cross-sectional study was conducted among 323 pregnant women who 
visited Gynaecology and Obstetrics Out-Patient Department (OPD) at Tribhuvan University Teaching 
Hospital (TUTH) for regular Antenatal Care (ANC) check-ups. Systematic random sampling methods 
were followed and data were collected from September 2016 to October 2016. Nutrient intake was eval-
uated with a 24-hour dietary recall method and compared with the Nepalese Food Composition Table 
2017 for available nutrients. Face-to-face structured interviews were conducted to assess the nutrient 
intake of the respondents. The data were entered in Microsoft Excel 2007 and statistical analysis was 
carried out in SPSS v26. The descriptive analysis was done to identify the distribution of socio-de-
mographic variables of pregnant women. The one-way Analysis of Variance (ANOVA) was used to 
compare the mean of nutrient intake distribution while Tukey’s post-hoc test was done to compare 
trimester-wise nutrient intakes.

Results: Except for fat, the intake of nutrients were below the Nepalese Recommended Nutrient Intake. 
Carbohydrate and energy intake in the second and third trimester was significantly different from that 
in the first trimester (p = 0.006 and 0.004 respectively for carbohydrates and p = 0.009 and 0.002 respec-
tively for energy intake). However, riboflavin intake was significantly lower only in the third trimester 
as compared to the first (p = 0.025) while there were no significant intake differences between the first 
and second trimester and second and third trimester. No significant trimester wise differences were 
observed for intake distribution of other nutrients. Cereal intake was found to be abundant in the diet 
of pregnant women followed by pulses, legumes, and other vegetables.

Conclusion: The research concludes inadequate nutrient intake among pregnant women as compared 
to the national Recommended Nutrient Intake.  

Keywords: dietary pattern, nutrient intake, pregnant women, Nepal

Tweetable Abstract: Nutrient intake for fat only met recommended nutrient intake among pregnant women receiving Antenatal Care service of Nepal.                

abundant cereal consumption and plant-based nutrient intake 
but occasional consumption of a balanced diet during pregnancy 
[7, 8]. A large number of pregnant and postpartum women face 
a number of food proscriptions or food taboos according to reli-
gion and culture that contributes to inadequate consumption of 
diet among women and children [6]. Anorexia nervosa and buli-
mia nervosa are serious eating disorders that may begin in preg-
nancy in a poor nutritional state [9]. Prolonged deficiency of vi-
tamin D may increase the risk of pre-eclampsia, low birth weight, 
neonatal hypocalcaemia, poor postnatal growth, bone fragility, 
and an increased incidence of autoimmune diseases during and 
after pregnancy [10]. Balanced energy and protein dietary intake 
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is essential for pregnant women to prevent the risk of stillbirth 
and small-for-gestational-age neonates [11]. During pregnancy, 
blood levels of water-soluble vitamins decline significantly and 
foetal blood levels become greater than those in maternal blood, 
reflecting active placental transport of the vitamins [12]. Anaemia 
caused due to a deficiency of iron can lead to an increased rate of 
maternal morbidity, mortality, and poor birth outcomes [13]. The 
previous study highlights inadequate consumption of nutritional 
diet during pregnancy [7, 14, 15, 16] and reports the association of 
low birth weight of children with insufficient nutrient intake such 
as riboflavin, folic acid and vitamin C during the third trimester 
[16]. The anaemia rate is higher for pregnant women and lactat-
ing mothers (46%) than non-pregnant and non-lactating women 
(39%) [13]. The Nepal Demographic Health Survey (NDHS) 2016 
also reports 12% to have low birth weight (below 2.5 kg) among 
children with reported birth weight [13]. 

There are very limited numbers of research conducted in Nepal 
on nutrient intake among pregnant women [17]. This research as-
sesses nutrient intake among pregnant women visiting ANC ser-
vice at TUTH comparing it with Recommended Nutrient Intake 
(RNI) as proposed by Nepalese Food Composition Table 2017. 
The RDI is the average daily nutrient intake level that is sufficient 
to meet the nutrient requirement of nearly all (97 to 98 %) healthy 
individuals in a particular gender and life stage group [18]. This 
paper seeks to assess the nutrient intake and dietary pattern among 
Nepalese pregnant women compared with RNI. This paper also 
observes that trimester-wise nutrients intake among pregnant 
women as trimester wise recommended intake of nutrient is relat-
ed to positive maternal outcome [19]. 

Methods
Study design and sample design
The descriptive cross-sectional study was designed to assess nu-
trient intake among pregnant women who visited the Gynaecol-
ogy and Obstetrics Out-Patient Department (OPD) at Tribhuvan 
University Teaching Hospital (TUTH) for regular Antenatal Care 
(ANC) check -ups. The expected pregnancy of Kathmandu dis-
trict is higher than any other district in Nepal [20]. TUTH is one 
of the major central level and referral hospitals with high patient 
flow [21]. Information of nutrient and dietary intake was collect-
ed through an interviewer-administered questionnaire. Data col-
lection was done after the development of protocol and detailed 
orientation among the researchers. Pregnant women of age group 
18 and above of any trimester were recruited in this study with a 
systematic random sampling method. The sample size was deter-
mined to be 327 with the assumption that 48% [22] of pregnant 
women won’t meet nutritional needs (dietary intake) during preg-
nancy, with a standard normal deviate (z) set at 1.96 (95% confi-
dence level) with additional 10% non-response rate. The monthly 
data of pregnant women visiting TUTH for ANC service was taken 
from the hospital record and kth terms were determined according-
ly. Based on the waiting list for ANC check-up for the particular 
day, every 3rd patient was interviewed.

Data collection
The 24-hour dietary recall (24hDR) method was adopted and im-
plemented.  The 24-hour dietary recall method is one of the most 

utilized methods in nutritional research which involves recalling, 
describing and quantifying the intake of foods and beverages con-
sumed in the last 24 hours [15, 16, 23] For this, semi-structured 
24-hour dietary questionnaire was adopted based on Gibson and 
Ferguson (2008) [24]. Questions related to socio-demographic 
status were added and the translated questionnaire was pretested 
among pregnant women who visited the afternoon shift of TUTH.

The data was collected in the month of September and Octo-
ber in 2016. Face-to-face structured interviews were conducted to 
assess nutrient intake of respondents. The participants were asked 
about the type of food items and beverages they consumed for the 
last 24 hours with the quantity (number of standardized servings 
each time) and frequency (times per day). To measure the amount 
of food and beverages intake by pregnant women; respondents 
were shown visual pictures of food proportions and measuring in-
struments such as cups, bowls, plates, and spoons were shown for 
estimation of food proportion. 

In the case of fasting, the information on the previous day in-
take of food was taken. The study was conducted according to the 
guidelines in the Declaration of Helsinki [25]. Participants were 
asked for written consent before being interviewed for their ap-
proval to participate in this research study. Similarly, participants 
were explained about the process, objective, and were informed to 
skip the question or the whole interview if they felt uncomfortable. 
Ethical approval was taken from the Institutional Review Board 
(IRB), Maharajgunj Medical Campus and approval was also taken 
from the administrative department of TUTH.

Data Processing and Analysis
Nepal does not have a food guide of its own and thus adopts Indian 
Dietary Recommendation (IDR) as a reference to develop Nep-
alese Food Composition Table [26]. The nutrient intakes for this 
research were estimated and quantified using Nepalese Food Com-
position Table 2017 [26]. Only the values of nutrients for energy, 
protein, fat, calcium, iron, vitamin C, thiamine, riboflavin, niacin 
were calculated as food composition only provides value for those 
nutrients. The values of nutrients whose data were not available for 
food commodities in Nepalese Food Composition table 2017 were 
not calculated for this research.

Data was entered into Microsoft Excel 2007 and analysed us-
ing the Statistical Package for Social Sciences (SPSS) v 26. Out of 
327 participants, only 323 participants had given complete inter-
views. The descriptive analysis was done to identify the distribu-
tion of socio-demographic variables of pregnant women. Intake 
distributions were compared using a one-way Analysis of Variance 
(ANOVA) test at 5% level of significance, considering p<0.05 as 
statistically significant, while Tukey’s post-hoc test was done for 
trimester wise comparisons. Overall energy and nutrition intakes 
were compared to the RNI values provided by the Nepalese Food 
Composition Table 2017, using one sample t-test at 5% level of 
significance, considering p<0.05 as statistically significant.

Results
Demographic characteristics
A total of 323 pregnant women in all trimesters were included in 
the analysis as illustrated in Table 1. The distribution of the partic-
ipants according to trimester shows that 11% of them were in the 
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first trimester, 33% were in the second trimester, and the remain-
ing 66% were in their third trimester. The mean age of the partici-
pants was 25.35±4.07 years with most of them following Hinduism 
(85.8%). The average family size was 4.69 ± 2.5. The mean age at 
marriage was found to be 21.55 ± 3.4 and 28% of the respondents 
were below the age of 20 years. The average weight of the mother 
was 56.38 ± 9.28 kg. Only 1.9% of the respondents had never re-
ceived any type of education. 209 of the participants were in their 
first pregnancy while 100 participants had at most 2 children and 
14 of the respondents had more than 2 children. 

Table 1: Demographic characteristics of study participants
Characteristics Number Percentage
Age 
<= 19 14 4.3
20 - 24 138 42.7
25 - 29 115 35.6
30 - 34 50 15.5
35 - 39 6 1.9
Trimester
1st 36 11.2
2nd 107 33.1
3rd 180 55.7
Age at Marriage
< 20 89 28.0
>=20 229 72.0
Religion
Hindu 277 85.8
Buddhist 30 9.2
Christian 10 3.2
Others 6 1.8
Education Level
Uneducated 6 1.9
Vocational Education 3 0.9
Primary level 10 3.1
Lower Secondary 41 12.7
Secondary 81 25.1
Higher Secondary 96 29.7
Bachelor 71 22.0
Master 15 4.6
No. of children
No Child 209 64.7
1-2 100 31.0
More than 2 14 4.3

Nutrient intake
The overall nutrient intake distributions were compared with 
the Recommended Nutrient Intake using one sample ‘t’ test as 

shown in Table 2. The overall protein intake was less (81.2±28.3 
gm) than the RNI (82.2 gm); it was not statistically significant (p 
= 0.557). The energy (2331.9±588.5 kcal) intake was significantly 
lower (p<0.001) than the RNI for energy (2580 kcal).The fat intake 
(42.4±19.1 gm) was significantly higher (p<0.001) than the RNI 
fat (30 gm). On the contrary, calcium (486.4±349.8 mg compared 
to 1200 mg), iron (21.7±46.6 mg compared to 35 mg), vitamin C 
(19.1±20.7 mg compared to 60 mg), thiamine (0.1±0.3 mg com-
pared to 1.3 mg), riboflavin (0.3±0.9 mg compared to 1.6 mg) and 
niacin (1.7±2.3 mg compared to 16 mg) intakes were found to be 
significantly less (p<0.001) than the RNI.

Table 2: Comparison of overall intake with recommended nutri-
ent intake (per day) (n = 323)
Energy and nutrients Overall RNI P value
Protein 81.2±28.3 82.2gm 0.557
Fat 42.4±19.1 30 gm <0.001*
Energy 2331.9±588.5 2580 kcal <0.001*
Calcium 486.4±349.8 1200 mg <0.001*
Iron 21.7±46.6 35 mg <0.001*
Thiamin (Vit. B1) 0.1±0.3 1.3 mg <0.001*
Riboflavin (Vit. B2) 0.3±0.9 1.6 mg <0.001*
Niacin (Vit. B3) 1.7±2.3 16 mg <0.001*
Ascorbic Acid (Vit. C) 19.1±20.7 60 mg <0.001*

*Statistically significant at 5% level of significance

The dietary pattern of pregnant women as shown in Table 3 shows 
931.86 gm per person per day consumption of cereals, 405.01 gm 
per person per day consumption of pulses and legumes, 201.80 gm 
per person per day consumption of vegetables and  331 gm per per-
son per day consumption of fruits on an average. Similarly, 253.56 
gm per person per day consumption of milk, 147.98 gm per person 
per day consumption of meat and fish, 1.1 gm per person per day 
consumption of egg and 0.01 gm per person per day consumption 
of green leafy vegetable was also observed. 

Table 3: Per day gram intake of different food source (n = 323)
Food Group Average Intake 

(gm/day)
Distribution of 
food source (%)

Cereals 931.87 39.3
Pulses and Legumes 405.01 17.1
Green Leafy Vegetables 201.80 8.5
Other Vegetables 331.77 14.0
Fruits 253.57 10.7
Milk and Milk Products 149.15 6.3
Meat or Fish 79.63 3.4
Egg 16.72 0.7
Others (Roots, Tubers 
and Nuts)

0.4 0.017

The intake distributions for energy and nutrients were illustrated 
as mean intake distributions as shown in Table 4. Carbohydrate 
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intake in the second and third trimester was significantly different 
(p = 0.006 and 0.004 respectively) with that in the first trimester. 
Likewise, energy intake was also significantly higher in the second 
and third trimester as compared to the first trimester (p = 0.009 
and 0.002 respectively). However, riboflavin intake was signifi-
cantly lower (p = 0.025) only in the third trimester as compared 
to first whereas no significant difference was found in intake in 
first and second trimesters. No significant trimester wise differ-
ences were observed for intake distribution of other nutrients. The 
energy was found to be derived from carbohydrates (71.26%), fat 
(15.48%) and protein (13.24%) as shown in Table 4. 

Discussion
Pregnancy is a period of high demand nutrients for healthy weight 
gain, child birth weight and to reduce pregnancy related compli-
cations. Nepal adopts references regarding nutrient composition, 
and Recommended Nutrient Intake and allowances from IDR as 
stated in Nepalese Food Composition Table 2017 [26]. From a 
public health perspective, the nutrient intakes of pregnant wom-
en should meet the recommended nutrient intake to reduce infant 
mortality and maternal mortality rate. This study shows that only 
fat consumption has met the recommended nutrient intake.  The 
consumption of protein and energy was found to be inadequate 
and these results are consistent with findings of previous studies 
conducted in Nepal and India [15, 27]. This suggests an increased 
consumption of energy giving foods during pregnancy. The protein 
intake has been found to be high in this research as compared to 
previous research conducted in Nepal [27]. The consumption of 
milk and milk products and use of oil to prepare food is assumed 
to help to meet RNI for fat. Adequate fat consumption helps to 

reduce the risk of premature birth and is important for optimal 
visual and cognitive development [28]. However, comparatively 
less consumption of protein and energy has been associated with 
low pregnancy weight gain and impacts foetal growth and thus it 
is important for pregnant women to have adequate consumption 
of protein and energy containing food [27]. Even though abun-
dant cereal consumption was observed, the dietary intake is still 
not enough to meet the energy intake of pregnant women. A major 
proportion of energy was derived from carbohydrates followed by 
fat and protein. However, it is to note that no comparison of car-
bohydrate intake was assessed due to unavailability of RNI for car-
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bohydrates. Balanced protein-energy nutrients during pregnancy 
are very important for foetal growth and to reduce neonatal death, 
and thus protein-energy balance in the diet needs to be maintained 
[29]. Our study indicates low intake of iron among pregnant wom-
en, which might increase the risk of maternal anaemia, puerperal 
sepsis, low birth weight and preterm birth. This result is in line 
with the national data, as the report of the NDHS 2016 shows 
the high prevalence of iron deficiency anaemia among pregnant 
women. Thus, supplementation of iron during pregnancy should 
be encouraged [10, 13].  The nutrient intake is also inadequate for 
calcium, vitamin C (ascorbic acid), vitamin B1 (thiamine), vitamin 
B2 (riboflavin) and vitamin B3 (niacin) consumption.  

This study shows an imbalanced nutrient intake among pregnant 
women as the average nutrient intake has not met the recommend-
ed nutrient intake except for fat. Furthermore, the diet of pregnant 
women was not balanced as consumption of cereals, pulses and le-
gumes are higher than green leafy vegetables, fruits, milk products, 
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Table 4: Energy and nutrient intake among pregnant women (24 hr. recall)
Energy and nutrients First Trimester 

(n=36)
Second Trimester

(n =107)
Third Trimester 

(n=180)
Overall 

(n =323)
P value

Energy 2021.8±597.7 2354.9±592.9 2380.3±568.4 2331.9±588.5 0.003*
Protein 72.6±31.5 81.3±27.8 82.9±27.7 81.2±28.3 0.138
Fat 37.9±19.8 42±20.1 43.5±18.3 42.4±19.1 0.265
Carbohydrates 379.8±117.7 446.9±112.1 445.7±110.4 438.7±113.4 0.004*
% of Energy from Protein 13.5±3.9 13.0±3.0 13.2±3.3 13.2±3.2 0.789
% of Energy from Carbohydrates 70.5±7.6 71.9±6.4 71.0±6.2 71.3±6.5 0.385
% of Energy from Fat 15.9±6.6 14.9±5.5 15.7±5.6 15.5±5.7 0.500
Minerals 22.9±7.6 24.5±8.3 24.2±7.1 24.2±7.6 0.544
Fiber 176.4±59.3 200±96.7 197.7±84.5 196.1±86.5 0.345
Calcium 390.2±284.5 491.4±353 502.6±358.3 486.4±349.8 0.209
Phosphorous 504.3±340.8 534.1±419.8 564.1±372.8 547.5±385.1 0.634
Iron 11.1±11.1 24.3±49.9 22.3±48.8 21.7±46.6 0.332
Carotene 322.2±293.4 499.2±595.2 508.9±687.8 484.9±626.4 0.254
Thiamine (Vit. B1) 0.31±0.71 0.2±0.3 0.1±0.2 0.1±0.3 0.091
Riboflavin (Vit. B2) 0.7±2.6 0.3±0.2 0.28±0.22 0.3±0.9 0.030*
Niacin (Vit. B3) 2.2±3 1.6±2.1 1.6±2.3 1.7±2.3 0.311
Ascorbic Acid (Vit. C) 15.5±19.5 21.4±21.9 18.5±20.2 19.1±20.7 0.285

*Statistically significant at 5% level of significance
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meat and fish. The result is consistent with previous research con-
ducted in Nepal, however the milk and milk products were found 
to be consumed higher than the findings of this research [27]. Also, 
research conducted in India and systematic review conducted in 
low and middle income countries depicts a similar pattern of food 
consumption [7, 15]. There exists definite evidence of bone deple-
tion of the foetus during pregnancy, and thus adequate supplemen-
tation of calcium, phosphorus, and vitamin D during pregnancy is 
required [14]. Further research to analyse factors affecting lower 
intake of micronutrients and dietary patterns during pregnancy 
among women in Nepal is recommended.

Trimester-wise adequate nutrient intake has been recommend-
ed especially for energy and protein [19]. Thus, it is essential to ob-
serve trimester wise nutrient intake for positive pregnancy conse-
quences. The nutrient intake per trimester for other nutrients apart 
from energy and protein has not been quantified by Indian Dietary 
Recommendations or any other guideline for pregnant women. 
The gradual increase in nutrient intake in pregnant women except 
for riboflavin, suggest pregnant women’s willingness to eat more 
from the first to second and third trimester. The first trimester 
usually is accompanied by nausea and vomiting hence pregnant 
women usually skip the food [30]. The additional nutrient intake 
required per trimester has not been met as recommended by the 
IDR guidelines. This also implicates poor dietary patterns and this 
suggests less awareness among pregnant women regarding nutrient 
requirements during pregnancy as there is no evident practice of 
calorie/nutrient count.  

The findings of this research suggest necessity to increase di-
etary intake such as whole grains, lentils, dairy products, meat 
products, eggs and fruits to supplement nutrients such as calcium, 
iron, vitamin C (ascorbic acid), vitamin B1 (thiamine), vitamin B2 
(riboflavin) and vitamin B3 (niacin). Adequate food intake should 
definitely be preferred means for meeting nutrients requirements 
during pregnancy, however to meet nutrient needs during preg-
nancy is challenging with mere consumption of an adequate diet 
[31]. WHO recommendations for antenatal care for positive preg-
nancy outcomes recommends daily oral supplementation of iron 
and folic acid and context-specific recommendation for vitamin A 
and calcium supplementation for pregnant women to reduce the 
pregnancy related risks [10]. This highlights the importance of sup-
plementation during pregnancy for positive pregnancy outcome.

For a detailed comparative study of other important nutrients, 
comprehensive research and inclusion of information regarding 
other nutrients is required and recommended in the Nepalese Food 
Composition Table of Nepal. The study was limited to respondents 
visiting the out-patient department ward of TUTH in Kathmandu 
district for ANC service and thus could not be generalized across 
Nepal. However, the results of this research are valuable to design 
nutrition related health programs and also for research related to 
dietary pattern and nutrient intake during pregnancy as this paper 
presents and discusses important information related to dietary 
and nutrient intake pattern of pregnant women. Although a 24 
hour dietary recall method and questionnaire has been used and is 
sufficient to estimate average nutrient intake, there can be variation 
in day to day food consumption with a single 24 hour recall. Sim-
ilar to other research conducted on nutrient intake, this research 
may also lead to some inaccurate results due to recall bias, ran-

dom error due to variation and inaccurate portion estimation even 
though appropriate measures have been taken to reduce them. The 
comparison regarding intake of carbohydrates, carotene, phospho-
rous, fibre and minerals couldn’t be made as the Nepalese Food 
Composition Table 2017 provided no such recommended intake 
values for these nutrient groups. Trimester-wise comparison with 
RNI cannot be made as Nepalese Food Composition Table 2017 
does not provide any trimester wise recommended intakes.   

Conclusion
Although nutrient intake for fat met RNI, crucial nutrients such as 
protein, calcium, iron, ascorbic acid, thiamine, riboflavin, niacin 
and energy intakes were below RNI. Trimester-wise intake though 
increased over the period of trimester, was not sufficient, partic-
ularly for energy and protein. The intake of cereals, followed by 
pulses, legumes, vegetables, fruits, milk, meat or fish was found to 
be high among pregnant women. Based on the research, balanced 
intake of nutritious food was not found and that may increase the 
risk of malnutrition which might affect the health of both women 
and foetus. Thus, this research suggests the need for a balanced 
nutritional diet among pregnant women. The need for supplemen-
tation of micronutrients is required to fulfil nutrient requirement 
until and unless the practice of balanced nutritional diet among 
pregnant women is established. 
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