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INTRODUCTION 

Pregnancy is a critical period characterized by increased 

nutritional demands necessary for fetal growth and 

maternal well-being.1 A normal pregnancy lasts 

approximately 40 weeks and is divided into three 

trimesters, each associated with specific physiological and 

nutritional requirements.2 Adequate maternal nutrition 

during this period is essential to prevent complications 

such as low birth weight, intrauterine growth restriction, 

gestational diabetes, and maternal anemia.3 

Globally, maternal undernutrition remains a major public 

health concern, particularly in low- and middle-income 

countries.4 In India, a substantial proportion of pregnant 

women suffer from nutritional deficiencies, contributing 

significantly to maternal and neonatal morbidity and 

mortality. Studies suggest that maternal undernutrition 

accounts for nearly 68% of child deaths under five years 

of age in India.5 

Socioeconomic factors, cultural beliefs, and lack of 

nutritional knowledge significantly influence dietary 
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ABSTRACT 

Background: Maternal nutrition plays a crucial role in determining pregnancy outcomes and the health of both mother 

and fetus. Inadequate dietary intake during pregnancy is associated with complications such as anemia, low birth weight, 

preterm birth, and maternal morbidity. Despite national nutritional programs, maternal undernutrition remains a 

significant public health issue in India. 
Methods: A quantitative non-experimental descriptive study was conducted among 100 antenatal mothers aged 18-40 

years attending selected community health centers (CHCs) in District Ambala, Haryana. Convenient sampling technique 

was used. Data were collected using a structured tool consisting of socio-demographic variables, food frequency 

questionnaire (FFQ), and 24-hour dietary recall checklist. Dietary intake was assessed based on calorie and nutrient 

adequacy.  
Results: The study revealed variability in dietary intake among antenatal mothers. A considerable proportion of 

participants exhibited inadequate nutrient intake, particularly in iron, protein, and micronutrients. Based on FFQ scoring, 

a significant number of mothers had fair to poor diet quality. Associations were observed between dietary intake and 

socio-demographic variables such as education, socioeconomic status, and antenatal visits. Food quality also showed a 

significant relationship with dietary intake. 
Conclusions: The study highlights the need for targeted nutritional education and interventions among antenatal 

mothers. Strengthening antenatal counselling services and improving awareness regarding balanced diet can 

significantly enhance maternal and fetal outcomes. 
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practices during pregnancy. In many communities, food 

taboos and misconceptions restrict the intake of essential 

nutrients. Additionally, limited access to healthcare 

services and inadequate antenatal counselling further 

exacerbate the problem.6 

Antenatal care (ANC) provides an important opportunity 

to educate mothers about proper nutrition. WHO 

guidelines (2016) emphasize nutritional counselling and 

supplementation as key components of ANC to improve 

maternal and neonatal outcomes.7 

A 2016 United Nations Children Fund (UNICEF) analysis 

found that maternal nutritional status is influenced by a 

number of factors, including access to health care 

facilities, a healthy environment, maternal care practices, 

and household food security. Pregnant women's dietary 

diversity and nutritional status are also influenced by 

sociodemographic factors like age, wealth index, 

residence, occupation, farmland size, and illiteracy or low 

education, as well as maternal and health care-related 

factors like age at marriage, ANC visits, counselling 

during antenatal care, level of knowledge, awareness, 

attitude, and practices regarding nutritious food intake, 

food taboos, women's empowerment, and craving.8 

Widespread maternal under nutrition has been blamed for 

low birth weight in India. Planning an effective 

intervention to increase the birth weight of Indian 

newborns requires a deeper understanding of the 

relationship between mother nutrition and birth size.9 

In 2019 Patel et al surveyed 400 antenatal women and 

revealed that 47% had a diet that lacked essential nutrients, 

particularly proteins, vitamins, and minerals. The research 

identified a strong association between poor maternal 

nutrition and complications such as gestational diabetes, 

which was observed in 14% of participants. The authors 

emphasized the importance of improving dietary education 

and promoting nutrient-dense foods among pregnant 

women.10 

Despite the importance of maternal nutrition, there is 

limited region-specific data on dietary intake among 

antenatal mothers in Haryana.  

Therefore, this study was undertaken to assess dietary 

intake and its associated factors among antenatal mothers 

attending selected community health centers (CHCs) in 

district Ambala.  

METHODS 

A quantitative, non-experimental descriptive research 

design was adopted to assess dietary intake and associated 

factors among antenatal mothers. The study was conducted 

in selected CHCs of district Ambala, Haryana, in 

November 2024 to December 2024. The target population 

included antenatal mothers aged 18-40 years attending 

CHCs. A total of 100 antenatal mothers were selected 

using a convenient sampling technique. 

Inclusion criteria 

Antenatal mothers aged 18-40 years. Attending selected 

CHCs. Able to understand Hindi. Willing to participate. 

Exclusion criteria 

Mothers attending other healthcare facilities. Not willing 

to participate. 

Data collection tools 

Socio-demographic variables included age, BMI, 

education, occupation, socioeconomic status, dietary 

habits, and obstetrical history. 

Food frequency questionnaire (FFQ)- the FFQ assessed 

frequency of food intake across multiple food groups. 

24-hour dietary recall: participants reported food intake 

over the previous 24 hours. Caloric intake was compared 

with recommended values: 1st trimester: 1800-2000 kcal, 

2nd trimester: 2200-2400 kcal and 3rd trimester: 2400-2800 

kcal. 

Data was collected during the month of 9th November 2024 

to 9th December 2024, using interview technique. 

Participants were informed about the purpose of the study 

and consent was obtained. Descriptive and inferential 

statistics were used to analyze the data. Associations 

between variables were tested at 0.05 level of significance.  

RESULTS 

The findings of the study demonstrated variability in 

dietary intake among antenatal mothers. A significant 

proportion of mothers had inadequate calorie intake 

compared to recommended standards. Many participants 

showed deficiencies in key nutrients, particularly iron, 

protein, and folic acid, depicts that a sample of 100 

antenatal women, providing insights into their socio- 

demographic characteristics.  

Table 2 depicts concerning trend in diet quality among the 

studied population, with only 3% exhibiting “excellent” 

and 18% demonstrating “good” dietary patterns. A 

significant proportion (79%) fell into the “fair” (38%) and 

“poor” (41%) categories. This suggests a potential for 

increased risk of chronic diseases. 
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Table 1: Frequency and percentage distribution of socio-demographic variables. 

Socio-demographics Frequency (%) 

Age (in years)  

18-24 30 (30) 

25-30 63(63) 

31-36 6 (6) 

37-40 1 (1) 

Height (in feet)  

5’0 7 (7) 

5’1-5’5 76 (76) 

5’6-6’0 16 (16) 

5’6-6’0 1 (1) 

Weight(kg)  

46-50 7 (7) 

51-55 25 (25) 

BMI  

18.5-24.9 95 (95) 

25-29.9 5 (5) 

30-34.9 0 

>35 0 

Educational status  

No formal education  3 (3) 

Elementary 40 (40) 

Higher Secondary 43 (43) 

Graduate or above 14 (14) 

Occupation  

Homemaker 83 (83) 

Govt. Job 2 (2) 

Private Job 8 (8) 

Entrepreneur 7 (7) 

Religion  

Hindu  96 (96) 

Sikh  2 (2) 

Muslim  2 (2) 

Christian  0 (0) 

Others 0 (0) 

Type of family   

Nuclear family  57 (57) 

Joint family  39 (39) 

Extended family 4 (4) 

Socio-economic status  

Upper class 2 (2) 

Upper middle  11 (11) 

Lower middle  61 (61) 

Upper lower 24 (24) 

Lower 2 (2) 

Dietary habits  

Vegetarian 89 (89) 

Non-vegetarian 11 (11) 

Meals/day  

1 2 (2) 

2 15 (15) 

3 83 (83) 

Snacks/smalls meals per day  

Once  26 (26) 

Twice 55 (55) 

Thrice 19 (19)  

Continued. 
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Socio-demographics Frequency (%) 

Trimester  

1st trimester 12 (12) 

2nd trimester 39 (39) 

3rd trimester 49 (49) 

Gravida   

G1 51 (51) 

G2 34 (34) 

G3 15 (15) 

>G3 0 (0) 

Antenatal visit  

1-2 21 (21) 

3-4 35 (35) 

5-6 31 (31) 

>6 13 (13) 

Table 2: Frequency and percentage distribution of 

FFQ score. 

Level of score Frequency (%) 

Excellent diet quality 3 (3) 

Good diet quality 18 (18) 

Fair diet quality 38 (38) 

Poor diet quality 41 (41) 

 

Figure 1: Bar graph showing frequency and 

percentage distribution of FFQ score. 

Additionally, food quality showed a strong relationship 

with overall dietary intake, indicating that frequency and 

diversity of food consumption directly impact nutritional 

status. 

Table 3 analysis revealed a statistically significant 

association between adequate calorie intake and higher 

FFQ scores (p value =0.03), suggesting that mothers who 

reported consuming sufficient calories tended to have 

better overall dietary quality. This finding underscores the 

importance of ensuring adequate calorie intake during 

pregnancy to support both maternal and fetal health. 

 

Figure 2: Bar graph showing mean, median and SD 

score of FFQ. 

Table 3: Frequency and percentage distribution of 24-

hour dietary recall score. 

Observation Frequency (%) 

Adequate calorie intake 23 (23) 

Calorie deficit 77 (77) 

Findings in Table 4 indicate that age is a major factor, with 

younger adults (18-24) more likely to have poorer diet 

quality than those slightly older. Socioeconomic status and 

being a homemaker were also strongly linked to dietary 

challenges, likely due to limited resource access or 

household management burdens. Cultural influences also 

appeared significant, as Hinduism showed a notable 

association with specific dietary patterns. Conversely, 

factors like BMI, education, and meal frequency did not 

statistically impact diet quality in this group. Ultimately, 

the study highlights that occupation and social standing are 

more critical drivers of nutrition than physical or 

educational attributes. 
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Table 4: Association showing FFQ score with socio-demographic variables. 

Demographic variables 

Association with FFQ score   

Poor diet 

quality 

Fair diet 

quality 

Good diet 

quality 

Excellent diet 

quality 
Chi2 test df P value 

Age (in years)    

18-24 12 12 5 1 

3.48 

8 
9 0.944NS 

25-30 25 23 13 2 

31-36 3 3 0 0 

37-40 1 0 0 0 

Height (in feet)   

5’0” 3 2 1 1 

36.8 

14 
9 0.000* 

5’1”-5’5” 31 30 14 1 

5’6”-6’0” 7 6 3 0 

>6’1” 0 0 0 1 

Weight    

46-50 4 2 1 0 

17.1 

39 
15 0.311NS 

51-55 12 9 3 1 

56-60 13 12 8 0 

61-65 6 13 5 1 

66-70 4 2 0 0 

>70 2 0 1 1 

BMI    

18.5-24.9 38 36 18 3 

1.57 

4 
3 0.665NS 

25-29.9 3 2 0 0 

30-34.9 0 0 0 0 

>35 0 0 0 0 

Educational Status    

No formal education 2 1 0 0 

14.3 

13 
9 0.112NS 

Elementary 12 16 11 1 

Higher secondary 22 18 2 1 

Graduate and above 5 3 5 1 

Occupation    

Homemaker 37 34 11 1 

21.2 

54 
9 0.012* 

Government job 0 0 2 0 

Private job 3 2 2 1 

Entrepreneur 1 2 3 1 

Religion    

Hindu 41 36 17 2 

21 

56 
6 0.002* 

Sikh  0 0 1 1 

Muslim 0 2 0 0 

Christian 0 0 0 0 

Others  0 0 0 0 

Type of family    

Nuclear  21 24 10 2 
9.49 

9 
6 0.147NS Joint 19 13 7 0 

Extended 1 1 1 1 

Socio economic status     

Upper class         

84 

30.1 
12 0.003* 

Upper middle 1 0 1 0 

Lower middle 2 1 6 2 

Upper lower 23 28 9 1 

Lower  13 9 2 0 

Dietary habits    

Vegetarian 39 33 15 2 3.86 

9 
3 0.276NS 

Non-vegetarian 2 5 3 1 

Continued. 
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Demographic variables 

Association with FFQ score   

Poor diet 

quality 

Fair diet 

quality 

Good diet 

quality 

Excellent diet 

quality 
Chi2 test df P value 

Meals/day    

Once 14 7 5 0 
6.82 

9 
6 0.564NS Twice 22 20 11 2 

Thrice 5 11 1 1 

Snacks/Small meals per day    

Once 14 7 5 0 
6.82 

9 
6 0.337NS Twice 22 20 11 2 

Thrice 5 11 2 1 

Trimester  6 0.896NS 

1st trimester 5 5 2 0 
2.24 

4 
  2nd trimester 18 15 5 1 

3rd trimester 18 18 11 2 

Gravida    

G1 23 20 7 1 
9.81 

7 
6 0.133NS G2 15 12 7 0 

G3 3 6 4 2 

Antenatal visit    

01-Feb 9 9 2 1 

41 9 0.144NS 
03-Apr 13 16 6 0 

05-Jun 16 9 4 2 

>6 3 4 6 0 

NS=Not Significant, *=significant 

 
 

DISCUSSION 

The findings of this study provide critical insights into the 

demographic profile and dietary behaviors of antenatal 

mothers, revealing a concerning trend of sub-optimal diet 

quality despite a predominantly normal body mass index 

(BMI). In this study, 95% of the mothers fell within the 

normal BMI range (18.5-24.9 kg/m2). While this suggests 

adequate pre-pregnancy energy balance, the dietary 

quality metrics paint a different picture: 79% of the 

participants consumed a diet classified as poor (41%) or 

fair (38%). This stark contrast indicates a state of “hidden 

hunger”, where caloric adequacy masking as a normal 

BMI coexists with severe micronutrient deficiencies. This 

phenomenon aligns with regional data from South Asia, 

where maternal diets are frequently rich in staple 

carbohydrates but deficient in diverse micronutrient-dense 

foods.11,12 

Socioeconomic and demographic factors emerged as 

powerful determinants of nutritional quality in this study. 

Mothers aged 18-24 years exhibited significantly poorer 

diet quality compared to those in the 25-30 age bracket. 

Younger maternal age is frequently tied to lower 

nutritional literacy, restricted autonomy in household food 

purchasing, and poor psychological readiness, all of which 

compromise dietary choices.13,14 Furthermore, our results 

showed that homemakers and individuals from lower-

middle (61%) and upper-lower (21%) socioeconomic 

classes were disproportionately affected by poor diet 

quality. This heavily corroborates the findings of several 

global studies demonstrating that low socioeconomic 

status is a primary barrier to dietary diversity due to the 

high cost of nutrient-rich foods like fruits, vegetables, and 

dairy products.15,16 Homemakers in lower-income settings 

often experience food insecurity or practice intra-

household food distribution bias, prioritizing the dietary 

needs of other family members over their own.17 

Meal architecture also played a crucial role in defining diet 

quality. Although over 90% of the mothers adhered to the 

core meals of breakfast, lunch, and dinner, approximately 

36% routinely skipped morning snacks. During pregnancy, 

high metabolic demands make frequent, smaller meals 

necessary to maintain steady nutrient absorption. Skipping 

snacks reduces the opportunity to introduce key food 

groups (such as nuts, fruits, or dairy) that are typically 

eaten between major meals, driving down overall diet 

quality scores.18 

Methodologically, this study established a statistically 

significant association between adequate calorie intake 

(derived via 24-hour dietary recall) and higher food 

frequency questionnaire (FFQ) scores (p value =0.03). 

This cross-method validation confirms that mothers who 

hit their baseline daily energy requirements are also those 

consuming a more diverse and stable variety of foods over 

time. This finding matches validation studies by saturated 

research groups indicating that higher dietary diversity and 

calorie adequacy go hand-in-hand in resource-limited 

settings.19 Ultimately, these findings underscore the urgent 

need for targeted antenatal counselling that goes beyond 

checking maternal weight, specifically focusing on 
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affordable dietary diversity for young, lower-income 

homemakers. 

The study was limited to: participants of a specific age 

group (18-40 years) and exclude high risk pregnancies. 

Confined to a specific healthcare facility i.e. CHC only. 

Dietary intake assessment methods that only includes FFQ 

and 24-hour dietary recall. 

CONCLUSION 

Maternal nutrition is a critical determinant of pregnancy 

outcomes. The present study reveals that a significant 

proportion of antenatal mothers have inadequate dietary 

intake and poor diet quality. Socio-demographic factors 

and food quality significantly influence dietary intake. 

Addressing these factors through targeted interventions 

can improve maternal and fetal health outcomes. 

Recommendations 

Strengthen antenatal nutrition counseling services. 

Promote dietary diversity through awareness programs. 

Ensure availability of nutrient-rich foods at community 

level. Implement regular nutritional screening during ANC 

visits. Conduct further large-scale studies for 

generalization. 
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