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ABSTRACT

Background: Nutrition in pregnancy refers to the nutrient intake and dietary planning that is undertaken before, during and after pregnancy.
Adequate protein intake is very important for the intrauterine growth of the foetus and the future wellbeing of the baby. Methods: This
observational cross-sectional study involves 500 patients who delivered at MGM Medical College and Hospital Aurangabad. A pre-designed
structured questionnaire was used in the form of one to one interview from which their protein and calorie intake was noted in structured format.
Pregnancy outcome was noted. Results: Out of 500 women, 30.6% patients had inadequate protein intake and 69.4% patients had adequate protein
intake. Formal education improves protein intake. Urban slum is having maximum number of patients with protein inadequacy. Vegetarian diet is
significantly associated with inadequate protein intake. Inadequate protein intake and calorie intake is associated with preeclampsia, abruption,
FGR, intrauterine foetal demise and anaemia and is statistically significant. Conclusion: Adequate protein intake in diet is modifiable risk factor of
public health importance to prevent adverse birth outcomes.
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INTRODUCTION

We are what we eat, is a famous quote that holds more relevance than
being just a quote. Protein forms an essential component of healthy diet
to support both growth and maintenance. Protein in body plays
structural (Keratin collagen) and functional (enzymes, transport
protein, hormones) roles'. Low maternal dietary protein can cause
embryonic losses, Fetal growth restriction and reduced postnatal
growth due to deficiency in specific amino acids that are important for
cell metabolism and function’.

The world Health Organization (WHO) guidelines on antenatal care
(ANC) recommends balanced energy and protein supplementation for
pregnant women to reduce the risk of still births and small for
gestational age neonates’. We embarked this study to assess adequacy
of protein intake during pregnancy, find out association of anemia and
other complications with inadequate protein intake during pregnancy
and to study factors affecting protein intake during pregnancy in an
attempt to develop possible nutritional interventions to improve
maternal and fetal outcome and long-term quality of life.

MATERIALSAND METHODS:
Study Design: This was observational cross-sectional study.

Study site and study Population:

This study was conducted at MGM Medical College and Hospital
Aurangabad. The study included 500 pregnant women who delivered
at MGM Hospital Aurangabad during the period of October 2015 to
October2017.

Inclusion Criteria: ANC patients visiting MGM hospital on IPD basis

Exclusion Criteria: Patients having known medical disorders with
diet restrictions were excluded from study.

This study was approved by the institutional ethics committee.

Data collection:
Patients were informed about the purpose of the study and written, well
informed and valid consent was taken.

A pre-designed structured questionnaire was used in the form of one to
one interview. Patients were asked about the average daily diet they
have consumed during pregnancy, from which their protein and calorie
intake was noted in structured format. Data collection for each case
included patient characteristic like education, area of stay,
socioeconomic status, type of diet, antenatal care , diet counselling and

pregnancy outcomes including anemia, low birth weight,
preeclampsia, placental abruption, intrauterine fetal demise.

Statistical analysis:

Descriptive statistics were used to describe the data. For categorical
variables frequencies and percentages were reported differences
between groups were analyzed using Pearsons Chi-squared test. P
value less than 0.05 was significant.

OBSERVATIONS:

Factors associated with protein intake in pregnancy (Table 1)

This study enrolled 500 pregnant women who delivered at MGM
Hospital out of whom 347 (69.4%) women were having adequate
protein intake while 150(30.6%) were having inadequate protein.
Calorie intake was found to be adequate in 309(61.8%) patients while
itwas inadequate in 191(38.2%) patients.

From our study it is noted that formal education improves protein
intake. Protein intake was found to be inadequate in 45.50% of
illiterate women while it was 30.3% in literate women. Urban slum is
having maximum number of patients with protein inadequacy
(44.90%). Protein intake was slightly lower in lower (36.80%) and
upper (31%) socioeconomic status than middle (27.7%)
socioeconomic strata but the difference is not statistically significant.
In this study it was noted that Vegetarian diet was significantly
associated with inadequate protein intake (39.40%) against with mixed
diet inadequate protein intake (23%).

Regular antenatal care improves protein intake. Lack of antenatal care
(35.80%) or no antenatal care (44.70%) was associated with
significant inadequate protein intake. Protein intake was affected
positively with doctor's advice. Amongst women who received diet
counselling from doctor, 82.50% had adequate protein intake.

Table 1: Factors associate with protein intake in pregnancy

Characteristics| Protein x2-value|p-value
Inadequate  |Adequate

Education

Iliterate 5(45.50%) |6(54.50%) |1.169 |P-0.025
Significant

Literate 148(30.30%) |341(69.7%) p<0.05

Area of stay

Rural 19 (25.70%) |55 (74.30%) |29.446 |0.000

Urban Slum  |84(44.90%) 103 (55.10%) Significant

Urban 50 (44.90%) |189(79.10%) p<0.05
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Socioeconomi

c status

Lower 49(36.80%) |84(63.20%) [3.615 ]0.164 Not

Middle 82(27.70%) |214(72.30 %) Significant

Upper 22(31.00%) |49(69%) p>0.05

Diet

Vegetarian 91(39.40%) [140(60.60%) [15.636 |0.000
Significant

Mixed 62(23%) 207(77%) p<0.05

Antenatal care

No Antenatal 46.52  0.000

Care 24(35.82%) |43(64.10%) Significant

Inadequate p<0.05

antenatal care |97(44.7%) |120(55.29%)

Adequate 32(14.8%)  [184(85.15%)

antenatal care

Dietary

Counselling

None 46(43.80%) |59(56.19%) [26.639 [0.000

From a Non Significant

Medical person|83(33.87%) |162(66.12%) p<0.05

Froma 0% 13(100%)

Paramedic

From a doctor |24(17.5%) |113(82.48%)

Protein intake in pregnancy and pregnancy outcomes (Table 2):
Inadequate protein intake is associated with Anaemia and is
statistically significant. Out of 153 women with inadequate protein
intake 45.8% women had Anaemia. Amongst 347 women with
adequate protein intake 31.4% were having Anaemia. Protein intake
affects positively on birth weight. Low birth eight was noted in
101(68.71%) patients with inadequate protein intake. Inadequate
protein intake is associated with preeclampsia and is statistically
significant. With adequate protein intake 39.50% women had
preeclampsia but with inadequate protein intake 60.50% women
developed preeclampsia.

Less protein intake is associated with abruption and is statistically
significant(p=0.000). inadequate protein intake is associated with
increased risk for intrauterine foetal demise and is statistically
significant. Out of34 patients who had intrauterine foetal demise 21
(61.80%) had inadequate protein take.

Table 2: Protein intake in pregnancy and pregnancy outcomes

Characteristics Protein x2-value| p-value
Inadequate | Adequate

Anaemia

Present 70 (39.1%) [109(60.90%)|9.5 0.002
Significant|

Absent 83(25.9%) |238(74.1%) p<0.05

Low Birth Weight

Present 101(68.71%)[46(31.29%) |142.381 |0.000
Significant

Absent 52(14.73%) |301(85.27%) p<0.05

Pre-eclampsia

Present 52(60.50%) |34(39.50%) |43.623 [0.000
Significant]

Absent 101(24.40%)|313(75.60%) p<0.05

Abruptio

Present 13(72.2%)  |5(27.80%) |15.232 |0.000
Significant

Absent 140(29.00%)|342(71.0%) p<0.05

IUFD

Present 21 (61.80%) |13 (38.20%) | 16.684 |0.000
Significant]

Absent 132(28.30%)|334(71.70%) p<0.05

DISCUSSION:

Protein intake during pregnancy:

The additional protein requirement during pregnancy is measured as
the mean of the requirement observed in healthy, well-nourished,
pregnant women. This is called the Estimated Average Requirement
(EAR). The EAR of protein during pregnancy is 0.88g/kg/day during
1" trimester and 1.1g/kg/day during 2™ and 3" trimester’. ~Out of 500
women in our study, protein intake was found to be adequate in

347(69.4%) and inadequate in 153 (30.6%) cases, these findings were
comparable with study by Phuong Hong Nguyen et al’where
inadequate protein intake was noted in 35.7% study participants.

Factors affecting protein intake during pregnancy:

Education:

In this study, it was found 69.70% women with formal education were
having adequate protein intake. Literacy for women is necessary for
understanding and so that they can have control over social, personal
and economic conditions. These findings were consistent with study
done by Nguyen PH et al’ it was noted that educated patients seek
advice more from doctors and also, compliance of the patient improves
with education. Another study by Unisa S et al’ it was documented that
education for at least 6 years has positive association with food
diversity.

Area of stay:

In study at our institute, patients belonging to urban slum areas had
inadequate protein intake as compared to urban and rural areas
probably because this population has limited access to high quality
food. This population needs to be targeted the most. A cross sectional
study in urban slums of New Delhi by Suparna Ghosh — Jerath et al
(2015)" reported suboptimal intake of proteins and micronutrients in
urban slum and need for strengthening nutritional counselling
services.

Socioeconomic status:

Protein intake was slightly less in lower and middle socioeconomic
status but is not statistically significant, as we had less patients from
low socioeconomic status. These findings were similar to study
conducted by Rajeev Singh Dhakad etal (2019)". A study conducted by
Shobha Rao’ noted 50% inadequacy of protein intake in lower
socioeconomic strata.

Type of diet:

In this study, vegetarian diet significantly lacks adequate protein intake
and maximum protein intake was seen with mixed diet. One has to be
more careful in planning the diet.

Antenatal care:

In Our study, patients visiting for regular antenatal care were seen to
have adequate protein intake. It suggests that regular antenatal care
improves nutrition study by Suparna Ghosh Jerath et al'where its noted
protein intake was suboptimal in women who didn't avail ANC. The
Cochrane database of systematic review by Erika Otis et al" noted
Protein intake increased significantly (three trials, 632 women)
(protein intake: MD +6.99 g/day, 95% CI 3.02 to 10.97) with antenatal
dietary education.

Diet counselling:

Protein and calorie intake was seen more when doctors had given
advice. If the patients had followed the suggested dietary advice.
Results are comparable to study by Khlood Bookari etal (2017)"

A systematic review by Omar Dewidar et al “nutritional counselling
during pregnancy may improve protein intake during pregnancy. (MD:
10.44 g, 95% CI, 1.83-19.05, two RCTs; I ° = 95%; high certainty of
evidence using GRADE assessment)

Protein intake in pregnancy and pregnancy outcomes:

Anemia is associated with inadequate protein intake.in study by Rian
Diana et al*findings were pregnant women with moderate anemia had
a higher proportion of inadequate nutrient intake than mildly anemic
pregnant. The majority of anemic pregnant women had <70% energy
adequacy level and <90% protein adequacy level. Study results by
Mira Triharini et al'* emphasized on significant association between
the perceived benefits and the intake of protein and iron to prevent iron
deficiency anemia.

In this study, it was found that adequate protein intake affects
positively on birth weight. A systematic review and meta-analysis by
Briony Stevens et al'’reported balanced protein energy
supplementation significantly improved birthweight (seven
randomized controlled trials, n=2367; d=0.20, 95% confidence
interval, 0.03-0.38, P=0.02). review article by Cassandra M Herring et
al’ has stated that maternal protein nutrition has a pronounced impact
on fetal programming and alters the expression of genes in the fetal
genome and dietary Arginine supplementation during pregnancy
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improved embryonic survival and growth by increasing placental
angiogenesis and blood flow, as well as promoting embryonic protein
synthesis.

There is statistically significant association between inadequate
protein intake and development of Preeclampsia and Abruption too. In
a study conducted by Punyatoya Bej et al'® factors, less protein intake
was found to be significant predictor of risk for development of
preeclampsia and eclampsia.

In this study inadequate protein intake was associated with intrauterine
fetal demise, these findings were supported by review article by M S
Krammer et al” who reviewed trials in Cochrane database noted
balanced energy protein supplementation is associated with significant
reduction in risk of stillbirth. The Cochrane database of systematic
review by Erika Otis et al " reported there is significant reduction in
risk of still birth with balanced energy protein supplementation.

CONCLUSIONS:

Adequate protein intake in diet is modifiable risk factor of public
health importance to prevent adverse birth outcomes. Literacy and
socioeconomic status has impact on protein intake during pregnancy.
Regular antenatal care plays a great role. But there is a scope for
proactive diet counselling of the pregnant lady and overall diet
awareness in general population. There is need for empowering
paramedical staff for correct diet counselling. There is still research
gap, limited evidence available and more studies are warranted for
forming recommendations about balanced protein energy
supplementation in Indian population.
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