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Executive Summary 

Introduction: Women are generally vulnerable to undernutrition especially during pregnancy and lactation 

as food and nutrient requirements are more during that period. In rural India, twenty-seven percent of 

woman are found to be undernourished due to several micro and macro nutrient deficiencies and around 

half (47 per cent) of the pregnant women in Rajasthan were found to be undernourished. (IIPS, 2016). This 

section summarizes study report of “Formulation of evidence-based and actionable dietary advice for 

pregnant and lactating women in Rajasthan”. 

Rationale and Objectives of the Study: The rationale and specific objectives of the study were: to determine 

1) what pregnant and lactating women eat during these periods and other details of eating habits – occasions, 

size of different meals etc. How is this different from their usual diet (when not pregnant or lactating), 2) to 

identify gaps in their diets compared to the recommendations offered by WHO and Indian Council of Medical 

Research (ICMR) and 3) to Identify realistic and specific dietary advice / recommendations to address nutrient 

gaps using locally available foods and food products that are acceptable and affordable.  

Methods: The quantitative study was conducted in three districts of Rajasthan namely Baran, Barmer and 

Udaipur using the multistage proportionate technique. Structured open-ended 24 hours recall questionnaire 

was collected from 2160 respondents from 90 Primary Sampling Units (PSUs) across 15 blocks from four 

women each from the six category namely Pregnant women less than 5 months (P1), Pregnant women 6 or 

more months (P2), Lactating women having 0-5-months child (L1), Lactating women having 6-11-months 

child (L2), Lactating women having 12-23-months child (L3) and Non-pregnant and not-lactating (NPNL/N) 

women. Dietary data were analysed using Opti-food software while socio-demographic data were tabulated 

and analysed using IBM SPSS 20.0 package. 

Results: 

Socio-Demographic Profile: Most of the respondents (90 per cent) in the sampled populace was followers of 

Hinduism. Among the caste group, the share of Scheduled Caste (SC), Scheduled Tribes (STs) and Other 

Backward Classes (OBCs) populace to total populace were twenty-one per cent, 19 per cent, and 48 per cent 

respectively. Around half (nine out of twenty) lives with nuclear family and the average household size in the 

studied districts was around 5.3. More than one-third (38 per cent) of the populace was illiterate. The median 

age of women respondents was 25 years while the median age of their marriage was found to be 18 years. 

More than two-third (68 per cent) of the women watch television regularly and just 13 per cent responders 

were members of Self Help Group (SHG) or any Community Based Organization (CBOs). 

Dietary Analysis through Opti-food: The dietary intake analysis utilising Opti- food software from 24-hour 

dietary recall yielded a sum of 114 different foods consumed by the target groups, of those 35 were the great 

sources of no less than one nutrient. Test from Opti-food from the present study revealed inadequate dietary 

intake, especially hidden hunger during pregnant and lactation period among women. The study showed that 

dietary intake among pregnant and lactating women are not very different from their non-pregnant 

counterparts in terms of food group and nutrient intake. The median intake of fruits, meat, and poultry 

products were almost zero in both the groups. Cereals, millet, sugar, fats, and oil was the main source of 

energy intake.  

Gaps in Nutrient Intake: The study also observed that the intake of energy, protein, iron, calcium, vitamin C 

and folic acid was low in both pregnant, lactating, and non-pregnant women when compared to 
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Recommended Daily Allowance (RDA). Opti food results discloses that pregnant woman was unlikely to 

consume adequate quantity of fat, calcium, iron, vitamin A, vitamin C, and zinc. Similarly, in the lactating 

women, energy and protein uptake from foods was found to be low corresponding to RDA, they were unlikely 

to consume adequate amounts of fat, calcium, vitamin C, vitamin A, and zinc which were much below the 

RDA testimonial. Above nutrients deficiency were found almost similar across all three studied districts of 

Rajasthan. The problem nutrients (Gap> 70% of RDA) were higher in fat, calcium, vitamin A, and C, across all 

categories. Iron and zinc intake were also less consumed among all target groups. 

Restricted and Preferred Foods: Solid foods were specifically restricted during pregnancy, while certain 

others were forbidden throughout the maternity. Maternal beliefs related to “hot” and “cold” foods relate 

to abortion and in causing difficulty in delivery of the baby.  Consumption of special foods to the lactating 

mother was mainly intended to improve the quality and measure of milk, the strength of the baby, and an 

advancement of hemoglobin.  

Logistic Regression Analysis: Majority (92 per cent) of the pregnant and lactating women don’t take the 

decisions either to purchase for household needs nor regarding their own health seeking behavior. Women 

living in the nuclear family units were almost two times more likely to decide for their healthcare as 

compared to women in joint family. Analysis of logistic regression reveals that education, agricultural land, 

take home ration, expenditure group was highly significant with macro-nutrient food inspiration (protein, 

fat). Higher the awareness, higher the possibility of taking macro-nutrients. Decision-making power for food 

preparation enhances intake of protein and iron. It has emerged from the analysis that fat intake is higher 

among the more educated women and the women whose expenditure is more than Rs 10000/- per month. 

Opti Food Based FBR: Opti-food suggested that despite base diet schedule the six normal messages over all 

the categories of pregnant and lactating women were: to eat one serving of seasonal fruits every day, four 

servings of vegetables consistently including green leafy vegetable if conceivable, one egg three times in 

seven day subjected to dietary practice, one serving of pulses and products every day, one serving of 

groundnut twice a week, five servings of milk, buttermilk and curd every day.  

Validation of Food Based Recommendations:  Validation of food based recommendations reflect that 64 to 

93 per cent of pregnant and lactating women in the various categories were agreed to take the prescribed 

food of different food groups except eggs and soya. The women who would prefer not to take the suggested 

foods, opined that lack of money and dislike of the prescribed food were the fundamental reasons of their 

certifiable reaction.  

Recommendation:  If the FBRs in the report are embraced by the target group, they could guarantee a 

nutritionally adequate diet for almost all target groups, but the cost of the recommended food, that meets 

or comes as close as conceivable to addressing nutrient needs is INR 63/day to INR 69/day (around 1 

US$/day) for pregnant and lactating women respectively. Simultaneously from the study, it appears that a 

nutritionally adequate diet for pregnant and lactating women is not affordable for many families in Rajasthan 

as their average expenses on PLWs are around INR thirty only. Hence the study recommended the cash 

incentive of at least thirty Rs per day for pregnant women and Rs 40/- per day for lactating women from the 

State.
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Chapter-1 

1. Introduction  

According to Indian Council of Medical Research (ICMR), Protein Energy Malnutrition (PEM), micronutrient 

deficiencies such as vitamin A deficiency (VAD), Iron Deficiency Anemia (IDA), Iodine Deficiency Disorders 

(IDD) and vitamin B-complex deficiencies are the nutrition problems frequently encountered, particularly 

among the rural poor and urban slum communities in India (ICMR, 2011 p3). Women are in special need for 

additional nutrition during pregnancy and lactation. If a mother is well nourished during pregnancy, she will 

have adequate fat and other nutrient reserves that can be used to compensate partially for her additional 

requirements. 

 Although according to multi-round NFHS data the proportion of undernourished women has gone down from 

35 per cent in 2005-06 to 23 per cent in 2015-16, the figure remains staggering in rural India with 27 per cent 

of the rural women, still found to be undernourished due to several micro and macro nutrient deficiencies 

at different stages of life. The current rate of malnutrition is a risk in women lifecycle, and preventing 

maternal malnutrition necessitates intervening at different stages of growth and development. In addition 

to the effect of malnutrition on own lifecycle, it has an adverse intergenerational effect on their offspring’s 

childhood and adulthood (Martorell and Zongrone, 2012). Add to these and the figures of undernutrition in 

Rajasthan, around half of the pregnant women (47 per cent) are anemic in the State (IIPS, 2016).   

Therefore, IIHMR University and Children’s Investment Fund Foundation (CIFF) have developed the current 

study, with the aim of advancing scientific knowledge on pregnant and lactating women’s dietary patterns 

and provide evidence based actionable recommendations to improve the nutritional status of women in 

Rajasthan using Opti food software. 

1.1 Review of Literature 

The review of literature includes most recent studies in India of original published articles, articles in press, 

reports, conference summaries, conference papers, conducted in India or in other countries based on 

pregnant and lactating women the focus was on the acceleration in the nutrition transition. The findings have 

been categorized into three broad sections (i) Nutrient and dietary intake; (ii) Cultural beliefs and practices; 

(iii) Socio-economic characteristics. 
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1.1.1 Nutrient and Dietary Intake  

The available studies show that a range of sociocultural factors affect nutrition outcomes, feeding and dietary 

practices and lifestyle factors which are the important determinants of nutrition and health status of the 

pregnant and the lactating women in India.  
 

 

A study conducted by (Singh, Fotedar, & Lakshminarayana, 2009) in twenty-eight villages of Jodhpur district 

among pregnant, lactating and non-pregnant non-lactating women reported that the intake of cereals and 

fat was found to be below the Recommended Dietary Allowances (RDA). Consumption of pulses and legumes 

was very low, i.e. 47–65 per cent of RDA and there was very low consumption of leafy vegetables, i.e. 12 per 

cent and 7 per cent of RDA in pregnant and lactating women respectively. There was also high deficiency of 

protein and energy in pregnant and lactating women. Micronutrient deficiency (Vitamin A) in lactating 

women was also reported. (Singh et al., 2009) assessed the magnitude of three micronutrient deficiency 

disorders (iron, vitamin A and iodine), and their association with related factors, but the consumption of milk 

and milk foods was found to be adequate.  
 

(Saxena, 2008) found that in pregnant women Muslim population show better intake of all nutrients (iron, 

proteins, fats etc.) which could be attributed to their practice of non-vegetarian intake in comparison to Non-

Muslim population.  
 

(Kumar et al., 2013) The study showed that dietary intake in pregnant women is not very different from their 

non-pregnant counterpart in terms of food group and nutrient intakes in slums of Delhi. The median intake 

of fruits, meat, and poultry products were almost zero in both the groups. Cereal were the main source of 

energy intake. The study also observed that the intake of energy, protein, iron, calcium, vitamin C and folic 

acid was low in both pregnant and non-pregnant women when compared to Recommended Daily Allowance 

(RDA).  

A longitudinal study by (Kajale, Khadilkar, Mughal, Chiplonkar, & Khadilkar, 2016) measured the dietary 

intake by the pregnant women in Pune district of Maharashtra, it was found that intake of energy by the 

lactating women was almost similar to the RDA whereas the intake of protein, calcium, phosphorus, 

carbohydrate, iron and zinc were lower except fat. But there were many other positive things in the study as 

compared to the studies done on the women of Rajasthan and the other states. According to the author, 

among these urban, relatively sedentary middle socio-economic class women from Western India, who 

consumed fat dense food, an interesting positive result was found that there was a significant increase (11 

per cent) in the percentage of android fat at 6 months which remained elevated at 1 year. In the study, all 

women consumed dietary fat approximately 2-3 times above the recommended dietary.  
 

This type of positive dietary intake can also be seen in the study of (Sinha, Sharma, & Mahanta, 2007) which 

also concluded that all tribal pregnant women consumed three meals a day. Intake of cereals was significantly 
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higher than recommended dietary Intake. Intake of other vegetables was almost at par with RDA, whereas 

intake of other food stuffs was significantly less than RDI. The study revealed that hundred percent women 

were insecure in term of calcium, fat, iron, and b-carotene, whereas only 2 and 9 percent women were found 

secured in respect of energy and protein respectively.  

1.1.2 Cultural Beliefs and Practices  

In India, many cultural beliefs and practices are the basis for the dietary pattern during pregnancy and 

lactation. Pregnant and lactating women have restrictive diet during their periods, due to their traditional 

beliefs and practices without any scientific reason. (Joshi & Singh, 2015). The study to assess the food habits 

and customs of Bhil tribe of Jhadol and Girwa Panchayat Samiti in Udaipur district, reported that food habits 

of Bhils are greatly influenced by beliefs, traditions, customs, and taboos of the society. All the respondents 

were non-vegetarian. They consider the importance of special foods during various physiological conditions 

i.e. pregnancy, lactation, illness and fasting. Due to their low socio-economic condition, they cannot afford 

the foods that are important during such conditions. Very few of the Bhil women consume any special diet 

during pregnancy and lactation.  

The study of (Andersen et al., 2003; Kumar et al., 2013) said that not only culture of a region but the family 

system and their customs are also a major factor in taking a decision about the dietary pattern. The study 

found that the eating customs may be an obstacle for consuming the recommended amounts of foods.  

Andersen et. al (2002). Kumar et. al (2011) study reflects restrictive diet by women during their trimester 

period influenced by the role of family and customs. Women stated that while they were asked to restrict 

some of the food items during pregnancy, intake of some are also encouraged by their family members. Most 

of the women changed their food habits in pregnancy. But the interesting fact is that half of the women 

changed their food habits in pregnancy by excluding some food items. 

 The qualitative study conducted on beliefs and practices regarding nutrition during pregnancy and lactation 

in a rural area in Karnataka, India clearly indicated the influence of culture and tradition in this area which 

adversely affect pregnant and lactating women. (Catherin et al., 2015). Though many beliefs stated for each 

food item had no scientific explanation. 

The latest study of (Banu, A, B, & Ismail, 2016) investigated the existing beliefs and practices regarding food 

intake of pregnant and lactating women in different parts of Tamilnadu. The study measured that (89 per 

cent) of women thought raw papaya, ripe papaya, pine apple, fish, yam, egg and poultry meat as hot food 

and consumption of these food items during pregnancy causes abdominal pain and uterine contractions. A 

majority proportion (93 per cent) of women believed that curd, butter, cheese, amla (gooseberry), grapes, 

custard apple green leafy vegetables are considered cold and consumption of these food items during 

pregnancy causes cold and fever to the mother and during lactation causes cold and cough to the child  
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The study by (Payghan, Kadam, & Reddy, 2012) was conducted to determine the existing practices, 

knowledge and attitude of mothers towards nutrition during pregnancy in urban and rural areas. The 

nutritional knowledge and practices of urban mothers (67 per cent) are high compared to rural mothers (50 

per cent). 

All the above studies show that there is a high influence of customs, beliefs, taboos etc. on the choice of food 

items. 
 

1.1.3 Socio-Economic Characteristics 

The socio-economic condition of the women also affects nutritional behavior of the pregnant and lactating 

women. Knowledge and awareness, family income, and socio-economic factors affects the nutritional 

behavior of women.  

(Kumar et al., 2013) found that median intake of energy and protein were higher in pregnant women 

belonging to lower socio-economic class and lower in upper/ middle socio-economic class. No statistically 

significant differences were found in the intake of energy and protein by non-pregnant women of same class. 

This study also highlighted that energy and protein intakes were found to be higher in pregnant women those 

belonging to joint family and lower in nuclear families. The study by (Kumar et al., 2013) also indicated that 

the low-calorie intake among both pregnant and non-pregnant women could be because of low socio-

economic status as most of the subjects were from upper lower or middle socio-economic status.  

A study by (Panwar & Punia, 2009) conducted in northern India, with rural pregnant women of farming and 

non-farming community stated that consumption of fruits and green leafy vegetables have a  positive relation 

with the family monthly income. The consumption of fruits and green leafy vegetables increased with the 

increase in family’s monthly income.  

Pregnancy and lactation time of mothers are a crucial period when nutritional knowledge is important to 

influence mother’s dietary intake practices. (Bhagyapreet & Himanshu, 2014), reported that the changes 

after intervention in knowledge, attitude, and practices was 47, 22 and 16 per cent respectively. A large 

number of respondents were not taking interest in improving healthy dietary intake. It was perhaps due to 

traditional adamant for dietary intake or poverty reasons. (Bhagyapreet & Himanshu, 2014).  

The main limiting nutrients in the diet of mothers were energy, protein, vitamin A and calcium. In 80 percent 

of women, no extra food is taken during pregnancy and lactation, which in turn reflects the nutritional status 

of newly born (ICMR, 2009). 
 

1.2 Objectives of the Study 

The broader objective of this study is to have sufficient knowledge of maternal, prioritize the scaling up of 

evidence based intervention. Specifically, this study tries to focus on the following specific objectives: 
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Objective 1: Determine what pregnant and lactating women eat during these periods and other details of 

eating habits – occasions, size of different meals etc. How is this different from their usual diet (when not 

pregnant or lactating)? 

Objective 2: Identify the gaps in their diets compared to the recommendations offered by WHO and Indian 

Council of Medical Research (ICMR).  

Objective 3: Identify realistic and specific dietary advice / recommendations to address nutrient gaps using 

locally available foods and food products that are acceptable and affordable.  

1.3 Materials and Methods  

1.3.1 Study Setting 

The study took place in three districts namely Udaipur, Baran and Barmer in Rajasthan to understand the 

spatial variability in food consumption and availability of foods in these districts.  

1.3.2 Study Design and Participant Selection 

The study specific focus on dietary pattern to identify the dietary gaps of pregnant and lactating women. The 

pregnant women group were further divided into a) Pregnant women less than or equal to 5 months (P1) 

and b) Pregnant women 6 or more months (P2) and the lactating women were separated in three groups a) 

Lactating women having 0-5-month child (L1) b) Lactating women having 6-11-month child (L2) and c) 

Lactating women having 12-23-month child (L3). The non-pregnant and non-lactating women were 

considered as NPNL in the study. 

1.3.3 Sampling Procedure 

The number of participants selected for this study (fig 1.1) was based on multi-stage sampling method using 

Population Proportionate to sample (PPS). At the first stage, 5 rural/urban blocks were selected based on 

random sampling from the selected districts of each agro-climatic zone. The number of rural blocks and urban 

blocks (census enumeration blocks) were selected based on the proportionate population of rural: urban in 

selected districts. In the second stage from each block, 6 census villages/urban blocks were selected based 

on the proportionate total population between them as per latest Indian census 2011 and these villages were 

considered as primary sampling units (PSUs). From each of the PSUs, 4 respondents were selected randomly 

from each targeted groups of respondents with information from ASHA/ any other record of government 

body and the respondents were selected randomly. From each category (two group: pregnant women of 1st 

and 2nd trimester as well as 3rd trimester and three groups (0-5, 6-11 and 12-23 months of lactating mothers) 

there were 120 respondents. Hence a total of 600 respondents were interviewed. In addition, 120 

respondents who were neither pregnant nor lactating but fall under the reproductive age of 18-49 years have 
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also been interviewed to understand the normal dietary habits of the study area. Hence the total sample size 

was 720 from each district. Consequently 720 respondents from each of three districts make 2160 sample 

size in total for study population. 

 

1.3.4 Tool Development 

Following research tools were developed and used for study: 

1.3.4 (a) Household Level Information 

To capture the socioeconomic status of households’ information was collected about basic characteristics 

such as, information on age, religion, caste, education, family type, total monthly expenditure, primary and 

secondary income source of the head of the household, household assets such as household amenities, 

facilities, and consumer durables, size of agricultural land and agricultural equipment, possession of a bank 

account etc. To understand the decision-making authority of women, several questions on her decision 

making and mobility were used in the study. 

1.3.4 (b) Food Frequency and 24-Hours Recall Method Diet Calculation   

The food frequency questionnaire contains 218 coded items (from 14 food groups) locally available and taken 

in three districts of Rajasthan. The respondents were asked whether they eat each of the items. If taken, how 

frequently it was taken and seasonal availability of the food items were covered in this section. The 24-hour 

dietary recall required the recording of all food items, either single foods or recipes for foods prepared for 

the household, that were eaten by the individual on the previous day, as well as the estimated or calculated 

serving sizes. It was tried there should be good representation of the diet from regular weekdays, weekends, 

holidays, and market days. 
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1.3.4 (c) Cultural Practices and Barriers Related to Pregnancy and Lactation 

This section was divided into two parts: a) pregnant women and b) lactating women. In the pregnant women 

section, questions related to pregnancy history, special food consumed or avoided and the reasons for 

consumption/avoidance were asked to pregnant women. In the lactating women section, special food 

consumed or avoided during lactation, the reasons for consumption/avoidance and breastfeeding were 

asked.  

1.3.4 (d) Market Price Survey 

To capture the cost of food items identified in 24-hour dietary recall and other food items available in the 

local market, a market prices survey form was adapted from a standardized instrument ProPAN (PAHO 2013) 

translated in local language to include the following questions (a) whether the food items were available at 

the time of survey; (b) source of the food items like other market or store and (c) duration in months of 

availability of the food items in a year; was used in each PSUs in three different market vendors for each food 

items listed in market prices survey form. The average price of these available foods was calculated to arrive 

at one figure for every district. 

1.3.5 Data Collection Methods 

After the tool finalization and testing, four days training of the investigators, research officers and other team 

members was conducted by nutrition expert and other core team members during 21-24 February 2017 

including field work (pilot testing of tools).  

The data collection started from Baran district followed by Udaipur and Barmer and another round of 24 

hours-recall was conducted from the same respondents within a fortnight in the study districts. A validation 

of food based recommendations and key informant interviews were also conducted during the second phase 

of data collection.  IIHMR survey team members (both faculty and research officers remained in the field for 

monitoring the field team to maintain the quality of data besides 10 per cent spot check and back check of 

the information collected by investigators. 

Based on the tools a data entry structure was developed using CsPro 6.1 software. All socio-economic data, 

food frequency data and cultural barriers data was entered in the CSPro later converted to SPSS and Stata 

for analysis.  The data for 24-hour recall was standardized to get raw foods used in the recipes consumed by 

women which was used in OPTIFOOD software. The data on intake quantity and their nutritive value was 

also saved according to IDs of women (each woman was assigned an UID) in MS Access and later converted 

and merged in data of opti-food software for detail analysis.
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Chapter-2 

2. Results from the Study 

2.1 Socio-Economic and Demographic Characteristics  

In this section, an endeavor has been made to show some selected socio- economic and demographic 

characteristics of the studied households and respondents. The results of the analysis are presented in 

tables below. 

2.1.1 Respondent Profile (Religion and Caste composition) 

Table 2.1.1 shows that out of 2160 women interviewed in the different categories of pregnant, lactating and 

neither pregnant nor lactating at three districts (Baran, Barmer and Udaipur), 1941 (89.9 per cent) women 

belong to Hindu family, 215 (9.9 per cent) belong to Muslim community and rest 4 (0.2 per cent) emanated 

from other religions. Though in this study, caste related selection of the respondents was not applied. 

However, to have an idea on composition of the studied universe caste differential was examined.  

The analysis verbalized that Other Backward Caste (OBCs) constitute little less than half (48 per cent) in the 

three districts; followed by 21 per cent Schedule Caste and nineteen per cent Schedule Tribe. Further 

analysis revealed that SC (33 per cent) and ST (36 per cent) was found to be the highest in Baran and Udaipur 

respectively, whereas OBC population were found to be maximum (67 per cent) in Barmer district.  Among 

the surveyed households, approximately one-third- (35 per cent) families had BPL card. 

Table 2.1.1: Religion and Caste Composition of Respondent’s (in percentage) 

Religion/ Caste (%) Category  District   

Baran 

(n=720) 

Barmer 

(n=720) 

Udaipur 

(n=720) 

Rajasthan 

(N=2160) 

Religion 

 

Hindu 92.9 82.8 93.9 89.8 

Muslim 7.1 17.1 5.5 9.9 

Caste Scheduled Caste 33.1 15.7 15.3 21.3 

Scheduled Tribe 15.4 5.7 36.1 19.1 

Other Backward Class 47.4 66.7 29.0 47.7 

General Caste 4.1 11.9 19.6 11.9 
 

2.1.2 Type of Family 

It’s surprising to note (Table 2.1.2) that more than two-fifths (45 per cent) of the families (covered under 

the study) were nuclear families. Nuclear families were found to be maximum in Udaipur district (48 per 

cent) and lowest in Baran district (41 per cent). Interestingly, it emerged from the analysis that the number 

of nuclear families in Muslim community were more than their Hindu counterparts. The average household 
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size in the sampled PSU in the studied districts was about 5.3, average family size was found to be lowest 

(5.1) in Udaipur district while in Baran the average households size was 5.5 followed by 5.4 in Barmer 

district.  
 

Table 2.1.2: Type of family of respondents (in percentage) 

Religion District  

Baran 
(n=720) 

Barmer 
(n=720) 

Udaipur 
(n=720) 

Rajasthan 
(N=2160) 

Nuclear 
(%) 

Joint  
(%) 

Nuclear 
(%) 

Joint 
 (%) 

Nuclear 
(%) 

Joint  
(%) 

Nuclear 
(%) 

Joint 
(%) 

Hindu 40.2 59.8 45.6 54.4 47.6 52.4 44.5 55.5 

Muslim 54.9 45.1 51.2 48.8 55.0 45.0 52.8 47.2 

Other - - 100.0 0.0 50.0 50.0 60.0 40.0 

Total 41.3 58.8 46.7 53.3 48.1 51.9 45.3 54.7 

Average Family Size 5.5 5.5 5.1 5.3 
 

2.1.3 Median Age of Respondent 

The median age of women respondents was 25 years while the median age of marriage was found to be 

eighteen years. Further analysis expressed that median age of NPNL was observed to be in the range of 32 

to 34 years while lactating women was 25-26 years and median age of pregnant women was in the range 

of 24-25 years across the three-studied districts as shown in table 2.1.3.  
 

 

Table 2.1.3: Median age of respondent (in years) 

Category District  

Baran 
(n=720) 

Barmer 
(n=720) 

Udaipur 
(n=720) 

Rajasthan 
(N=2160) 

Median age 

Resp. Mar. Dur. Resp. Mar. Dur. Resp. Mar. Dur. Resp. Mar. Dur. 

Lactating 25.0 18.5 5.0 25.0 18.0 6.0 26.0 19.0 6.0 25.0 18.0 6.0 

Pregnant 24.0 19.0 4.0 24.0 18.5 5.0 25.0 19.0 6.0 24.0 19.0 5.0 

NPNL 34.0 18.0 16.0 32.0 18.0 14.0 33.0 18.0 16.0 32.0 18.0 15.0 

All 25.0 18.0 6.0 25.0 18.0 7.0 26.0 19.0 7.0 25.0 18.0 6.0 

*Res: Respondents, Mar: Marriage, Dur: Duration of marriage 
 

2.1.4 Median Monthly Expenditure of Households 

One of the background characteristics used in the study was of the economic status of the households. As 

it was hard to get accurate data of monthly income of households hence median monthly expenditure of 

households was studied. The median expenditure was found to be INR 5000. 
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Table 2.1.4: Median monthly expenditure of household (INR) 

Category  District   

Baran 
(n=720) 

Barmer 
(n=720) 

Udaipur 
(n=720) 

Rajasthan 
(N=2160) 

Lactating 5000.0 5000.0 5000.0 5000.0 

Pregnant 5000.0 5000.0 5000.0 5000.0 

NPNL 5000.0 5000.0 5000.0 5000.0 

All 5000.0 5000.0 5000.0 5000.0 
 

2.1.5 Literacy Level of Respondents 

Education is not only one of the most important socio-economic factors that is known to significantly 

influence human behavior and position, but educational attainment is also a fundamental indicator of 

human capital development in the society. The analysis pertaining to the educational attainment of the 

respondents showed that around two-fifths (38 per cent) of the respondents were illiterate and only 1.6 

per cent populace was found to have completed secondary education and above (Table 2.1.5)  
 
 

Table 2.1.5: Literacy level of respondents (in percentage) 

Literacy level (%) Category  District   

Baran 

(n=720) 

Barmer 

(n=720) 

Udaipur 

(n=720) 

Rajasthan 

(N=2160) 

Illiterate  Lactating 34.2 45.9 31.7 37.3 

Up to Class 5 15.8 22.2 16.7 18.2 

Up to Class 10 37.2 21.9 35.0 31.4 

Greater than class 10 12.8 10.0 16.6 13.1 

Illiterate  Pregnant 30.0 40.4 31.3 33.9 

Up to Class 5 17.5 26.7 18.3 20.8 

Up to Class 10 40.8 23.7 37.1 33.9 

Greater than class 10 11.7 9.2 13.3 11.4 

Illiterate  NPNL 54.2 47.5 44.2 48.6 

Up to Class 5 11.6 16.6 16.6 15.0 

Up to Class 10 25.0 24.2 30.0 26.4 

Greater than class 10 9.2 11.7 9.2 10.0 

Illiterate  All 36.1 44.3 33.6 38.0 

Up to Class 5 15.7 22.8 17.2 18.6 

Up to Class 10 36.4 22.9 34.9 31.4 

Greater than class 10 11.8 10.0 14.3 12.0 
 

 

2.1.6 Exposure to Media 

In the field, respondent’s media exposure was measured by asking women about the frequency with which 

they read a newspaper or magazine, watch television, or listen to the radio. Individuals who do not read 

newspaper or magazine, watch television, or listen to the radio even once a week are considered not to be 

regularly exposed to any media.  
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Table 2.1.6: Exposure to media (in percentage) 

Use of Media   District   

Baran 
(n=720) 

Barmer 
(n=720) 

Udaipur 
(n=720) 

Rajasthan 
(N=2160) 

Read Newspaper (%) 24.0 20.4 27.4 23.9 

Listen Radio (%) 5.0 3.1 7.1 5.0 

Watching TV (%) 80.0 54.2 69.0 67.7 

Ever read/listened/watched any message related to nutrition (%) 67.5 64.7 68.0 66.8 

Ever read/listened/watched any message related to Take Home Ration (%) 41.7 54.0 46.4 47.4 

Ever read/listened/watched any message related to Breastfeeding (%) 67.1 55.8 69.9 64.3 
 

It was interesting to note that more than two-thirds (68 per cent) of women watch TV regularly. Only 5 per 

cent of the respondents listen to the radio. It also stated that 67 per cent have an awareness about 

nutrition, 47 and 65 per cent on take home ration and breastfeeding.  

2.2 Gender and Decision-Making Process 

This section focuses on gaining an insight into women empowerment through perceived decision-making 

authority at household level and in society. For study, the operational definition of empowerment was 

conceived as a multifaceted process, which involves four parallel aspects viz; 1) Respondent’s family 

structure, and the strength and limitations it imposes on her 2) Involvement in purchase of house hold 

needs and major household assets 3) Decisions on her own reproduction stage and her child health and 4) 

The public arena allowed to her by society. The analysis based on the empirical data is presented below. 

2.2.1 Decisions about Food to be Prepared for Family 

Participation of women in decisions about food to be prepared for family was an important indicator of 

women’s say in her house. It can be observed from table 2.1 in annex, that women living in nuclear families 

have more say (71 per cent) compared to women living in joint families (48 per cent). In joint families, 

almost in one-fourth (24 per cent) of the households, parents-in-law play a major role in deciding what 

food to be prepared for the family. Further analysis suggested that both in joint and nuclear family setting 

the decisions about food to be prepared by studied women is maximum in Barmer whereas the same was 

found to be minimum in Baran.  
 

2.2.2 Decisions about Purchase of Daily Households Needs 

As women were the end users and managers of daily household needs hence the research tried to 

understand the involvement of women in purchase of daily households needs. Analyzing the data on same, 

it was found that in nuclear families, husband (43 per cent) plays a major role in purchase of daily 

households needs, whereas in joint families, 39 per cent decisions about purchase of daily household needs 

is taken by parents-in-law.  In nuclear families, only 18 per cent women take independent decisions about 

purchase of daily household needs. Collected data revealed that in nuclear families in Udaipur, Baran, and 
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Barmer districts 22, 21 and 9 per cent women have a say in purchase of daily households needs 

respectively. 

2.2.3 Decisions about Purchase of Major Households Assets 

During the study, information on decisions about purchase of major household assets from women 

respondents was collected. Table 2.3 in annex reflects that very minimal, only 7 per cent of the women 

were involved in decision making regarding purchase of major household assets. In majority (44 per cent) 

of the cases decisions were taken jointly with husband. It was surprising to note that in joint families more 

than two-third (68 per cent) of the decisions were taken jointly with husbands compared to 25 per cent in 

nuclear families. District wise data revealed that in Barmer the decisions on the purchase of major 

household assets jointly with husband was found maximum (52 per cent) followed by Udaipur (47 per cent) 

and Barmer (37 per cent).  
 

 

2.2.4 Decisions on Seeking Treatment for their Children 

The table 2.4 in annex shows health seeking decisions of respondents for their children when sick. The 

study shows that only 7 per cent women take independent decisions on seeking treatment of the children. 

It’s reflects that in three-fourth (65 per cent) households it is a joint decision with their husband. It was 

surprising to note that in nuclear families also women do not take the decisions on their own regarding 

seeking treatment for their child. Moreover, it was also found that in 16 per cent households husband 

alone has a say in decision making while in 9 per cent households parents-in-law decide the health seeking 

decision for the child. During the study, it was found that though decisions of health seeking for their 

children are not in the hands of women but majority (71.3 per cent) of the mothers were highly supporting 

in seeking care for their children, 27.3 per cent received no support while 1.3 per cent received little 

support in the care of their children when sick, from their household members. 
 

2.2.5 Decisions on Health Care for Self 

In the study, questions were asked to understand the specific case of women’s autonomy, indicated by 

whether a woman can go to a health facility independently. Table 2.5 in annex reflects that only 10 per 

cent of the studied women take decisions about their own health care. In half of the households in case of 

nuclear and 70 per cent in case of Joint families’ women consult their husband for any health care needs. 

Trends were found similar in all the studied districts. In general, a mother-in-law’s advice was respected 

due to her own childbirth experience so, in majority of the cases it is upon her advice that the son takes 

the wife to the health center.  
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2.3. Opti-Food Analysis 
 
 

The 24-hour dietary recall was carried out with an adaptation to include a question on the weekly 

frequency of consumption of the foods listed in the 24-hour dietary recall. The dietary assessment was 

carried out to: 

1. Collect inputs needed for use in the Optifood software, including a list of foods consumed by each 

target group, the median serving size, and the weekly frequency of consumption 

2. Compare the current dietary practices with RDAs Dietary Recommendations and to identify nutrient 

adequacy of the current diet practices. 
 

The methodology for the 24-hour dietary recall recorded all food items, including single foods or recipes 

of foods prepared at home, that were eaten by an individual on the previous day, as well as the estimated 

or calculated serving sizes. The survey team recorded the main meals, snacks, and, in the case of breastfed 

children, nursing episodes on the 24-hour recall form and the frequency of consumption and estimated 

median serving size. Standard portion sizes were used in the field (spoons and cups), and digital scales for 

weighing foods. The study had a good representation of diet from regular weekdays, weekends, holidays, 

and market days. The Opti-food analysis is based on actual dietary patterns of the target groups. The 

analysis summarized below. 

2.3.1 Foods and Cost List Entered in Opti-foods Software 

Overall, the target group consumed 114 foods items. The most commonly consumed foods were all cooking 

oils (added fats), sugar (added sugar), wheat flour (unfortified grain flour), buffalo’s milk (unsweetened, 

unfortified), onion, tomatoes, and buttermilk. Out of these 114 foods, 46 were selected to be used in the 

Opti-food analysis and 42 foods were consumed by ≥ 5 per cent of a target group and 4 (egg, groundnut, 

raisins, and dry coconut) because, they were consumed by <5 per cent of the target group but they were 

nutrient-dense foods and found in the area and it could be promoted for consumption to improve quality 

of diet in a target group. The food list, however, varied for each target group, ranging from 29 foods items 

for NPNL women to 41 foods items for pregnant women. The cost per 100 grams of all the edible portion 

of food was entered into Opti-food based on the cost data from the market price surveyed in three selected 

study districts.  
 

2.3.2 Median Intake of Different Food and Food Groups in the Target Groups 

2.3.2 (a) Pregnant Women (0-5 Months) 

Regarding the median food intake (g/day) by the pregnant women (0-5 months), it was observed that over 

98 per cent of the pregnant women were consuming cooking oil (13.8g/day) followed by 37.5 per cent of 
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them who were having saturated fat (10g/day) prepared from buffalo milk and only 7.2 per cent of them 

had hydrogenated fat in their daily diets. Sugar was consumed by over 98 per cent of them whereas only 

6 per cent in Udaipur had jaggery rather than sugar. Regarding the consumption of cereals and millets, it 

was observed that eight items i.e. maize flour, rice, rice flakes, pearl millet, refined flour, semolina, wheat 

flour and wheat grits were consumed under this food group. Majority of the women (88.3 per cent) were 

taking wheat flour and wheat grits in their daily diets, followed by women who were taking pearl millet (29 

per cent), rice (20 per cent), maize flour (12 per cent), refined flour (11 per cent), rice flakes (7 per cent) 

and semolina (6 per cent), respectively. Riceflakes which is called pohe or chidwa was consumed only in 

Udaipur and Baran.  

Table in annex 3 stated that the median food intake (g/day) by pregnant women (0-5 months) of different 

food groups varied from district to district. Among all the food groups, highest consumption of cereals and 

millets, pulses, milk and milk products, vegetables, sugar, fats, and oils was found in Udaipur. The highest 

consumption of fruits, nuts and oil seeds was found in Baran and egg was consumed in Barmer only. 

Median intake of cereals was 564 g/day in Udaipur which was almost double in comparison to Barmer (266 

g/day) and Baran (250 g/day). In Pulses, highest median intake of 143 g/day is in Udaipur and lowest of 65 

g/day in Baran. Milk and milk products were the only food group in which median intake is not in a wide 

range, as it has around 294 g/day in Barmer, 351 g/day in Baran and 446 g/day in Udaipur. Fruit 

consumption in Udaipur was 74 g/day only but in case of vegetables, it is as high as 734 g/day. In sugar, fat 

and oil category Udaipur has the highest median intake of 36 g/day and 29 g/day while Barmer has the 

lowest with 9 g/day and 14 g/day respectively. The consumption of nuts and oil seeds was reported only 

in two districts with highest in Baran with the median intake of 39 g/day and lowest in Udaipur of 24 g/day. 

There was no consumption of eggs (rich source of zinc and iron) in this category in Baran and Udaipur, 

which is a rich source of zinc and iron needed during pregnancy and lactating. Only Barmer has the median 

intake of 25 g/day in the food group of egg.  

 

2.3.2 (b) Pregnant women (6-10 months) 

The median food intake (g/day) in the diets of the pregnant women (6-10 months) revealed that over 98 

per cent of the women consumed cooking oil (13.8g/day) followed by 32.0 per cent who had saturated fat 

(10g/day) from the source of buffalo milk and only 5.5 per cent had hydrogenated fat in their daily diets. 

Sugar was consumed by over 96 per cent of them whereas only 10.0 per cent of them in only Udaipur 

district had jaggery rather than sugar. Regarding the consumption of cereals and millets it was observed 

that seven foods i.e. maize flour, rice, rice flakes, pearl millet, refined flour, wheat flour and wheat grits 

were consuming under this food group. Majority of the women (85.3 per cent) were taking wheat flour 
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and wheat grits in their daily diets, followed by pearl millet (29.7 per cent), rice (22.5 per cent), maize flour 

(14.4 per cent), refined flour (12.2 per cent) and rice flakes (4.7 per cent), respectively. Regarding eating 

pattern, it was observed they were following same eating pattern in all three districts of Rajasthan. 

Opti-food analysis revealed that median intake of cereals and millets, milk and milk products, fruits, sugar, 

fats, and oils by pregnant women (6-10 months) was found to be highest in Baran, whereas, the highest 

consumption of pulses and vegetables was found to be in Udaipur.  

The table in annex 3 shows that cereals and millets are consumed more in Baran (395g/day) than Barmer 

(317g/day) and Udaipur (242g/day). Similarly, intake of pulses, (which is a rich source of proteins containing 

22-25 gm per 100 gm of pulse) Udaipur has the highest intake of 73 (g/day) and lowest (44 g/day) in Barmer. 

Nuts and oil seeds (18 g/day) are consumed in Baran only. Similarly, in the case of milk and milk products 

Baran has the highest consumption with a figure of 332 (g/day) and Udaipur has the lowest with 236 

(g/day). In the food group category of sugar, fats, and oils Baran represents higher intake with median of 

21 (g/day) and 31 (g/day) respectively and Udaipur has the lowest with figures of 16 (g/day) and 13 (g/day) 

respectively. Vegetables were the only category in which the median intake was almost same in all the 

categories. The intake was 470 (g/day), 434 (g/day) and 429 (g/day) in Udaipur, Barmer and Baran 

respectively.  

2.3.2 (c) Lactating Women (0-5 Months) 

It was found that the median food intake (g/day) in the diets of lactating women (0-5 months), over 94.0 

per cent of the women consumed cooking oil (13g/day) followed by 34.7 per cent who had saturated fat 

(22g/day) from the source of buffalo milk and only 5.5 per cent had hydrogenated fat as the source of 

added fats in their daily diets. Almost, all the women (97.8 per cent) consumed sugar and none of them 

had jaggery as a source of added sugars. Regarding the consumption of cereals and millets it was observed 

that seven foods i.e. maize flour, pearl millet flour, rice, refined flour and wheat flour and wheat grits were 

consumed under this food group. Majority of the women (91.9 per cent) were taking wheat flour and wheat 

grits in their daily diets, followed by pearl millet (28.3 per cent), rice (15 per cent), maize flour (8.6 per cent) 

and refined flour (8.3 per cent), respectively.  It was interesting to observe that none of them in Barmer 

and Udaipur had pearl millet and rice flakes during first six months of lactation as pearl millet was perceived 

heavy and rice flakes as a cold food for post-partum women. Additionally, in Baran district two more foods 

i.e. maize flour and rice were avoided by post-partum women as these are perceived by them as heavy and 

cold food, respectively. Semolina was preferred over rice and rice flakes only in Baran. 

Analysis on median intake of different food groups by lactating women (0-5 months child) in three districts 

indicated that the consumption of cereals and millets, pulses, vegetables, sugar, fats and oils, nuts and oil 



 A Study Report on “Formulation of Evidence-Based and Actionable Dietary Advice for Pregnant and Lactating Women in Rajasthan” 

 

16 
 

seeds was found to be highest in Baran, whereas, the highest consumption of milk & milk products and fruits 

was found in Barmer.  

The median intake of cereals and millets (high source of protein and carbohydrate) is high in Baran i.e; 373 

(g/day) and in Barmer and Udaipur i.e; 309 (g/day) and 231 (g/day) respectively. The median intake of pulses 

was much higher in Baran, i.e; 134 (g/day) as compared to Udaipur i.e; 80 (g/day) and Barmer i.e; 36 (g/day) 

and similar trends can be seen in the vegetables also as the median intake of 645 (g/day) in Baran compared 

to lowest of 388 (g/day) in Barmer. In sugar, fats and oil seeds group median intake is high in Baran compare 

to Barmer and Udaipur. The nuts and oil seeds category the consumption is very low in Barmer with just 1 

(g/day) whereas in Baran and Udaipur the median intake is 28 (g/day) and 14 (g/day) respectively. Egg as 

well as dry spices were reported to be consumed in Barmer only during lactating period with a median intake 

of 28 (g/day) and 8 (g/day) respectively. 

2.3.2 (d) Lactating Women (6-11 Months) 

The median food intake (g/day) in the diets of the lactating women (6-11 months) stated that over 97 per 

cent of the women consumed cooking oil (14g/day) followed by 34.7 per cent who had saturated fat (13 

g/day) from the source of buffalo milk and only 5.0 per cent of women in Barmer had hydrogenated fat in 

their daily diets. Sugar was consumed by around 97.0 per cent of women and none of them had jaggery as 

a source of added sugars. Regarding the consumption of cereals and millets it was observed that eight foods 

i.e. maize flour, rice, rice flakes, pearl millet, refined flour, semolina, wheat flour and wheat grits were 

consumed under this food group. Majority of the women (89.4 per cent) were taking wheat flour and wheat 

grits in their daily diets, followed by pearl millet (30.6 per cent), rice (15 per cent), maize flour (13.9 per 

cent), refined flour (7.2 per cent) and rice flakes (4.4 per cent), respectively. Regarding eating pattern, it was 

observed that they were following more or less same eating pattern in all three districts of Rajasthan. 

Semolina was consumed by only 5 per cent of women and mostly in Udaipur.  

The data on median intake of different food groups by lactating women (6-11 months child) in three districts 

revealed that the consumption of cereals and millets, pulses, milk & milk products, vegetables, fats, and oils 

was highest in Barmer, whereas consumption of fruits and sugar was found to be highest in Udaipur.  

Table in annex 3 shows that most of the food groups were mostly consumed only in Barmer by the lactating 

women having 6-11 months (L2) child. The median consumption of cereals is 315 (g/day), 305 (g/day) 

consuming milk and milk products, 507 (g/day) and for vegetables in Barmer which was the highest among 

all three districts. The median intake of sugar was very low in all the three districts as compared to other 

categories with the lowest intake of sugar in Barmer with 8 (g/day) and highest in Udaipur with 21 (g/day). 
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Fish is consumed in Baran only (30g/day). In this category, it is also surprising to note that no lactating 

woman having 6-11 months (L2) child was taking fruits in Baran.   

2.3.2 (e) Lactating Women (12-23 Months) 

The median food intake (g/day) in the diets of the lactating women (12-23 months) stated that at in total 

33 foods were consumed by women belonging in this category. Around 97.8 per cent of the women 

consumed cooking oil (14.7 g/day) followed by 31.1 per cent who had saturated fat (12.4 g/day) from the 

source of buffalo milk. None of them had hydrogenated fat in their daily diets. Sugar was consumed over 

97.5 per cent of women and none of them had jaggery as a source of added sugars. Regarding the 

consumption of cereals and millets it was observed that seven foods i.e. maize flour, rice, rice flakes, pearl 

millet, refined flour, wheat flour and wheat grits were consumed under this food group. Majority of the 

women (89.4 per cent) were taking wheat flour and wheat grits in their daily diets, followed by pearl millet 

(30.6 per cent), rice (18.9 per cent), maize flour (11.9 per cent), refined flour (7.2 per cent) and rice flakes 

(5.0 per cent), respectively. Regarding eating pattern, it was observed that they were following more or less 

same eating pattern in all three districts of Rajasthan. Rice flakes were consumed by only 5 per cent of 

women and that too mostly in Udaipur and pearl millet was consumed mostly in Barmer.  
 

The consumption of cereals and millets, sugar, fats, and oils was found to be highest in Baran, whereas, the 

highest consumption of pulses, milk & milk products and fruits was found to be highest in Barmer.  
 

 

The cereals and millets have the highest intake in Baran with 373 (g/day) and Barmer and Udaipur have the 

same figure of around 300 (g/day). The consumption of sugar, fats and oils was found maximum in Barmer 

with a median intake of 20 (g/day) and 30 (g/day) respectively whereas Udaipur has reported the lowest 

intake of sugar 16 (g/day) and 13 (g/day) for fats and oils. In pulses, the median consumption is 46 (g/day) 

in Barmer, 41 (g/day) in Udaipur followed by 27 (g/day) in Baran district. The data for milk and milk products 

shows the highest intake in Barmer with a figure of 288 (g/day) but the consumption in Baran and Udaipur 

is not very less, both have the intake of more than 250 (g/day). Intake of fruits was very high in Barmer i.e. 

120 (g/day) in comparison to Udaipur and Baran districts which have an intake of 80 and 37 (g/day) 

respectively. The highest consumption of vegetables was found in Udaipur and Barmer with an intake of 

around 535 to 539 (g/day) in both the districts. Nuts and oil seeds were consumed in Baran only. 
 

2.3.2 (f) Non-Pregnant and Non-Lactating Women 

The median food intake (g/day) in the diets of the NPNL indicated that in total 29 foods were consumed by 

women belonged to this group. Around 97.0 per cent of the women consumed cooking oil (16 g/day) 

followed by 31.4 per cent who had saturated fat (11.0 g/day) from the source of buffalo milk. None of them 

had hydrogenated fat in their daily diets. Sugar was consumed over 96.9 per cent of women whereas only 
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5.8 percent of them in Baran district had jaggery as a source of added sugars. Regarding the consumption 

of cereals and millets it was observed that seven foods i.e. maize flour, rice, pearl millet, refined flour, 

semolina, wheat flour and wheat grits were consumed under this food group. Majority of the women (87.1 

per cent) were taking wheat flour and wheat grits in their daily diets, followed by pearl millet (29.4 per cent), 

rice (21.4 per cent), maize flour (14.2 per cent), refined flour (7.8 per cent) and semolina (5.0 per cent), 

respectively.  

The median intake of different food group by non-lactating non-pregnant women, consumption of cereals 

and millets, sugar, fats, and oils was found to be highest in Baran, whereas, the consumption of pulses and 

vegetables was found to be highest in Barmer.  

The median intake of cereals was highest in Baran with 355 (g/day) and in the same range of 295 (g/day) to 

319 (g/day) in Udaipur and Barmer but on the other hand the consumption of pulses was low in Baran with 

an intake of 22 (g/day). Barmer and Udaipur have almost same intake of around 40(g/day). Similarly, in milk 

and milk products the median intake is as low as 106 (g/day) in Baran but as high as 280 (g/day) in both 

Barmer and Udaipur. Fruits were consumed highest in Udaipur with an intake of 319 (g/day) and closely 

trailing figure for Barmer with 312 (g/day), whereas Baran had the lowest consumption with a median intake 

of 106 (g/day). Nuts and oil seeds were consumed in Baran only. Sugar is consumed most by non-pregnant 

and non-lactating women of Baran 24 (gm/day) followed by Barmer at 18 (g/day) and Udaipur at 17 (g/day).  

2.3.3 Food Most Commonly Consumed by Each Target Group 

The table 2.3.3 and above analysis describes the top 10 food items along with the consumption percentage 

and the ranking of the food items by the entire study target group of Rajasthan.  

It was found that all cooking oils, sugar, wheat flour, buffalo milk, onion, tomato, potato, buttermilk, garlic, 

cow milk, buffalo ghee and green gram beans have been recognized as the most widely consumed food 

item by all the target categories. It was also observed that all type of cooking oil was heavily consumed by 

P1, P2, and L2 while sugar had the highest consuming percentage by L1 and NPNL category. Wheat flour 

and buffalo milk are the food items consumed over 85 per cent in all the category. It also reveals that 

majority depend on potato and onions (onion being poor source of energy and carbohydrate) rather than 

green vegetables in all the target groups.  

Buttermilk was consumed by more than 30 per cent of all the target groups except in L1. Similarly, cow milk 

and garlic were consumed by 34 per cent of the target groups except cow milk by L2 and garlic by P2. Buffalo 

ghee was in top 10 consumed food for P2 and L2 category as green gram dal was in top 10 for the L1 

category.  
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Table 2.3.3: Food most commonly consumed by each target group (Rank wise) in Rajasthan,  

Food Items P1 (n=360) P2 (n=360) L1 (n=360) L2 (n=360) NPNL (n=720) 
 

% Consuming Rank % Consuming Rank % Consuming Rank % Consuming Rank % Consuming Rank 

All cooking oil 98.6 1 97.8 1 95.0 2 97.8 1 96.9 2 

Sugar 98.3 2 95.8 2 97.8 1 97.8 2 97.2 1 

Wheat flour 88.3 3 85.3 5 91.9 3 89.4 3 87.1 3 

Buffalo milk 87.8 4 86.7 4 85.5 4 89.4 4 85.1 4 

Onion 85.6 5 88.6 3 78.0 5 85.8 5 83.6 5 

Tomato 67.8 6 71.2 6 66.3 6 69.2 6 71.0 6 

Potato 58.9 7 67.6 7 60.5 7 61.4 7 63.6 7 

Buttermilk 39.7 8 31.9 9 
  

35.8 9 37.9 8 

Garlic 39.7 9 
  

35.1 10 40.3 8 33.9 10 

Milk cow 38.3 10 34.6 8 40.4 9 
  

34.9 9 

Buffalo ghee 
  

31.9 10 
  

34.7 10 
  

Green-gram dal 
    

45.4 8 
    

 

2.3.4 Consumption of MFP (Meat, Fish, and Poultry) 

Meat, fish, and poultry (MFP) are rich sources of protein, B12 and iron. Among the total respondents (2160), 

nearly 27 per cent i.e., 587 reported to eating MFP among which two-third were Hindus and the rest were 

Muslims (Table in annex 4).  

Among those who reported to eating MFP, chicken was the most preferred food item, followed by mutton, 

poultry egg, and natural egg, by more than three-fifth (60 per cent) of the respondents. Almost half of the 

respondents preferred fresh fish, whereas, dry fish was preferred by 13.6 per cent and the least preferred 

item was buffalo beef. Looking the data religion wise, it was found that chicken, mutton, poultry egg and 

natural egg were preferred by more than 56 per cent in both the religions. Consumption of different MFP 

items by caste revealed that Other Backward Classes (OBCs) were the leading caste (42.7 per cent) 

consuming MFP items followed by SC, ST, and General category. It is observed from the data that 

households having expenditure less than Rs. 5000 per month (45.9 per cent) consuming more MFP items 

than households with monthly expenditure more than Rs 10000 per month.  

2.3.5 Food Sources of Nutrients for Pregnant women, Lactating women and Non-lactating 
and Non-pregnant women in Rajasthan 
 

2.3.5 (a) Energy 

Food items such as wheat flour, pearl millet and dry maize flour are source of energy for all categories of 

pregnant, lactating, and non-pregnant and non-lactating women of the studied districts in Rajasthan. 
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It was observed that wheat flour has the highest rank as a food source of energy in the L1 (19.8 per cent) 

and L2 (21.3 per cent) categories whereas dry maize flour has the first rank in P1 (15.5 per cent), P2 (22.0 

per cent) and NPNL group (31.4 per cent). In food source for energy, jaggery has the fourth rank in L1 group. 

In L2, P1 and P2 group, buffalo ghee and in NPNL Bengal gram roasted have the fourth rank. The lowest rank 

among the top 5 food items is buffalo milk in the L2 and P2 groups, all cooking oils in NPNL and P1 groups 

and Bengal gram roasted in L1 group. 

2.3.5 (b) Protein  

Study data reflect that most of the protein intake comes from wheat flour in L1 (21.5 per cent) and L2 (19.0 

per cent) group. P1 and NPNL group consumed most of the protein intake from buttermilk that is 18 per 

cent and 16 per cent respectively and the protein source of P2 group is buffalo milk (17 per cent).  

Wheat flour, fresh peas, buffalo milk, Bengal gram roasted and pearl millet were the food items which are 

in top 5 food items as a source of protein intake for both lactating as well in pregnant categories but the 

ranking is different with a very small percentage difference. It was found that pearl millet has the lowest 

rank among the top 5 food items as a source of protein except in P1 group where maize flour is on fifth rank. 

2.3.5 (c) Iron 

It emerged from data that source of iron intake among the 5 top food items is cereals (wheat flour and 

maize flour) in all target groups except in P1 group. They are consuming more than 23 percent in wheat 

flour, 22 percent in maize flour and about 18 percent in pearl millet. Pearl millet is in the second rank in L1 

and L2 group whereas highest rank in P1 group, third rank in NPNL and P2 group. Bengal gram roasted was 

found in all the categories except in P1. Bengal gram roasted has second rank in NPNL, third rank in L1 and 

L2 groups but it has the lowest rank in P2 group. It was observed that dry maize flour has the lowest rank 

among the top 5 food items in L1 and L2 group. In NPNL and P1 group cluster beans and rice flakes are a 

source of iron respectively. 

2.3.5 (d) Zinc 

Highest rank for intake of zinc among all target groups comes from cereals (wheat flour and maize flour) 

with wheat flour as highest in L1, L2 and P1 category with a consumption percentage of around 30, 34 and 

23 per cent respectively. As a source of zinc, pearl millet has the second rank among L1 (16.7 percent), L2 

(17 per cent) and NPNL (17.7 per cent) group whereas the third rank in P1 (17.1 per cent) and P2 group (17.6 

per cent). After the top three, positions are taken by wheat flour, pearl millets and dry maize flour, Bengal 

gram roasted has the fourth rank in L1 (10.2 per cent), L2 (10.8 percent) and NPNL (13.7 per cent) categories. 

On the other side P1 and P2 have cluster beans (5.4 per cent) and buffalo milk (3.9 per cent) in fourth rank. 
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On fifth rank, L1 and L2 have pulses while NPNL, P1, and P2 have cluster beans, rice flakes and Bengal gram 

roasted respectively.  

2.3.5 (e) Calcium 

The table in annex 5 shows top 5 food for the intake of calcium. The important source of calcium is 

consumed through intake of milk and cluster beans. 

Buffalo milk has the highest rank in L1, L2 and P2 with consumption percentage above 27, while cluster 

beans were ranked highest in NPNL and P1 with consumption percentage of 19.8 and 28.4 respectively. Cow 

milk curd is the second most top food item for calcium in L1 and L2 categories, buffalo milk in NPNL and P1 

and cluster beans in P2 categories. Third rank was occupied by wheat flour in L1, Bengal gram in L2, cow 

milk curd in NPNL and ladyfinger and buttermilk in P1 and P2 categories respectively. Gum has the last rank 

in L1 whereas cow milk, curd in L2, P1, and P2 and Bengal gram in NPNL. 

2.3.5 (f) Vitamin C 

The table in annex 5 indicates that raw mango has the highest rank as a source of vitamin C in all the groups 

except for L2 and NPNL category which have onion stalk and potato as top ranked food for vitamin C. Second 

rank has been given to potato in L1, fresh peas in L2, cabbage in NPNL, cluster beans in P1 and ladyfinger in 

P2. As seen in the table fresh peas in L1, potato in L2, Raw mango in NPNL and cauliflower in P1 and P2 have 

the third rank. Onion (L1), spinach (L2), cluster beans (NPNL), ladyfinger (P1) and potato (P2) has the fourth 

rank. Onion stalk has the lowest rank in the entire target group except for L2 and P2 categories which have 

onion and cluster beans as the last ranked food item.  

2.3.5 (g) Folate 

Table in annex 5 reflects that as a source of folate that Bengal gram roasted has the highest rank in L1 and 

L2 while cluster beans in NPNL, P1, and P2. Wheat flour has the second rank in L1 group, third rank in L2 

group, fourth rank in P2 group and the lowest rank in P1 group. Pearl millet is also a major source of folate 

that was found in the entire target group (third rank in P1 group, fourth rank in L1, L2 and NPNL and lowest 

rank in P2 group) among top 5 food items. Spinach has the last rank in L1 and L2, onion in NPNL and wheat 

flour and pearl millet in P1 and P2 respectively. 

2.3.5 (h) Vitamin A RE 

The table 5 also reflects that, buffalo ghee in L2 (22.3 per cent), P1 (24.0 per cent) and P2 (24.8 per cent), 

buffalo milk in L1 with consumption percentage of 18.8 and dry maize flour with 27.2 per cent in NPNL has 

the highest rank among top 5 food items as a source of vitamin A RE. Buffalo milk has the second rank. In 
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the entire target group except L1 group which has buffalo ghee at second place. Spinach has the third rank 

in L2 and P1 and hydrogenated fat in L1 and onion stalk and Dry maize flour in NPNL and P2 respectively. 

On the fourth rank, cluster beans in NPNL and P1, onion stalk in L2, spinach in L1 and P2. Similarly, cow milk 

and hydrogenated fat is on the last rank for L1 and L2 with consumption per cent of less than 10.  On the 

other side spinach, onion stalk and cluster beans are on the last rank for NPNL, P1 and P2 respectively.  

2.3.5 (i) Vitamin A RAE 

Data regarding the top 5 food items as a source of vitamin A RAE reflects that cow milk curd has the highest 

rank among all the target groups with a consuming percentage of around more than 17. Table in annex 5 

also shows that the food items in second rank was wheat flour in L1 (11.6 per cent) and L2 (15.6 per cent), 

buttermilk in P1 (12.5 per cent) and NPNL (13.8 per cent) whereas buffalo milk in P2 (10.3 per cent). Buffalo 

milk, has the third rank in L1, L2 and P1 whereas second rank in P2 and lowest rank in NPNL. Fourth rank 

was given to onion in L1 and L2, pearl millet in NPNL and dry maize flour in P1 and P2 group. Potato in L1 

and L2, buffalo milk in NPNL, cluster beans in P1 and wheat flour in P2 has the lowest rank (9 per cent) 

among the top 5 food items as a source of vitamin A RAE.  

2.3.6 Nutrient Intake Vs RDA Comparison in Three Districts of Rajasthan among Different 
Women Categories 

Pregnancy is one of the most important periods in life when macro and micro nutrients, are most needed 

for the body, both for the health and well-being of the mother and for the growing fetus and newborn child. 

This section aims to identify the energy, macronutrients (protein and fat) and micronutrients (vitamins and 

minerals) likely to be deficient in women of reproductive age in the three districts of Rajasthan among 

different women categories and its comparison with RDA recommendation.  

2.3.6 (a) Energy and Macronutrients 

Table 2.3.6 (a): Nutrient intake Vs RDA comparison in three districts of Rajasthan among 

different women categories (energy and macronutrients) 

Group Energy - K Cal Protein - Grams Fat – Grams 

Baran  Barmer Udaipur All Baran  Barmer Udaipur All Baran  Barmer Udaipur All 

L1 (0-5m) 1783.1 1973.3 1698.2 1836.1 49.7 55.3 54 53.9 17.9 36.4 17.6 24 

RDA 2830 2830 2830 2830 78 78 78 78 94.3 94.3 94.3 94.3 

GAP -1046.9 -856.7 -1131.8 -993.9 -28.3 -22.7 -24.0 -24.1 -76.4 -57.9 -76.7 -70.3 

Gap as % of RDA 37% 30% 40% 35% 36% 29% 31% 31% 81% 61% 81% 75% 

L2 (6-11m) 1888.7 1927.7 1638.2 1828.7 52.5 54 48 50.7 16.8 33.8 16.2 24.8 

RDA 2750 2750 2750 2750 79 79 79 79 91.6 91.6 91.6 91.6 

GAP -861 -822 -1112 -921 -27 -25 -31 -28 -75 -58 -75 -67 

Gap as % of RDA 31% 30% 40% 34% 34% 32% 39% 36% 82% 63% 82% 73% 
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Group Energy - K Cal Protein - Grams Fat – Grams 

Baran  Barmer Udaipur All Baran  Barmer Udaipur All Baran  Barmer Udaipur All 

L3 (12-23m) 2033.5 1884.7 1673.4 1870.7 56.2 53.3 46.8 52.1 18.8 31.1 14 22.8 

RDA 2230 2230 2230 2230 55 55 55 55 74.3 74.3 74.3 74.3 

GAP -196.5 -345.3 -556.6 -359.3 1.2 -1.7 -8.2 -2.9 -55.5 -43.2 -60.3 -51.5 

Gap as % of RDA 9% 15% 25% 16% -2% 3% 15% 5% 75% 58% 81% 69% 

P1 (0-5m) 1911.9 1937.1 1769.1 1861.8 53.1 55.8 49.6 52.7 29.4 32.5 20.7 26.9 

RDA 2580 2580 2580 2580 63 63 63 63 86 86 86 86 

GAP -668.1 -642.9 -810.9 -718.2 -9.9 -7.2 -13.4 -10.3 -56.6 -53.5 -65.3 -59.1 

Gap as % of RDA 26% 25% 31% 28% 16% 11% 21% 16% 66% 62% 76% 69% 

P2 (6-9m) 1985.5 1887.9 1668.8 1872.3 56.5 51.7 46 51.1 18.8 31.8 16.9 23.9 

RDA 2580 2580 2580 2580 82 82 82 82 86 86 86 86 

GAP -594.5 -692.1 -911.2 -707.7 -25.5 -30.3 -36 -30.9 -67.2 -54.2 -69.1 -62.1 

Gap as % of RDA 23% 27% 35% 27% 31% 37% 44% 38% 78% 63% 80% 72% 

N - Non-P Non L 1942.2 1876.1 1666.8 1781.9 55.2 52.6 45.4 51 15.8 30.7 14.6 21.8 

RDA 2230 2230 2230 2230 55 55 55 55 74.3 74.3 74.3 74.3 

GAP -287.8 -353.9 -563.2 -448.1 0.2 -2.4 -9.6 -4 -58.5 -43.6 -59.7 -52.5 

Gap as % of RDA 13% 16% 25% 20% 0% 4% 17% 7% 79% 59% 80% 71% 

 

Table 2.3.6 (a) reflects the gap in energy consumption across all target groups ranging from 27 per cent in 

the P2 category to 28 per cent in the P1 category, whereas the gap among lactating women varies from 34 

to 35 per cent in L1 to L2 and gap in L3 and NPNL was found to be 16 and 20 per cent respectively. 

District wise data reflect that the energy consumption is very less in L1 category with 40 per cent in Udaipur 

and 37 and 30 per cent in Baran and Barmer respectively. Udaipur has the highest gap in energy 

consumption in all categories. The lowest gap is in Baran district were women of L3 category have a gap of 

around 9 per cent in energy intake. Barmer and Baran showing the lower intake of energy in all categories. 

Baran in L3 (9 per cent), P2 (23 per cent) and NPNL (13 per cent) where as in Barmer it was 30 per cent in 

L1 and L2 and 25 per cent in P1 categories as compared to RDA recommendation.  

The gap in protein intake was found to be ranging from 5 per cent in the L3 category to 38 per cent in the 

P2 category.  L1, L2, and the P2 category show the highest gap in consumption of protein and that too with 

a gap of around 30 per cent or more and 44 per cent in the P2 category. 

The gap was found in Udaipur however there are two categories in Baran where protein intake is more as 

per the RDA i.e. L3 (2 per cent) and NPNL (0 per cent) and to some extent in NPNL category of Barmer (4 

per cent). 

The gap was higher in fat, across all categories. The maximum gap can be seen in all the categories of all 

the studied districts ranging from round 60 to 80 per cent. None of the categories have the intake of 50 
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per cent of the fat requirement. Despite consumption of ghee and other fat contain products, the 

consumption is not enough to complete the requirement prescribed in RDA. The gap in Udaipur was found 

to be highest in all categories of fat intake and that too a gap of around 80 per cent.  

2.3.6 (b) Micronutrients 

Minerals (Iron, Calcium, and Zinc)  

Gap between calcium consumption and other mineral intake with RDA standard for each target group in 

all three districts is shown in Table 2.3.6(b). The gap in calcium consumption varies across all target groups 

ranging from 40 per cent in the L3 category to 71 per cent in the L2 category. The gap in calcium intake was 

found ranging from 67 per cent in the P1 category to 72 per cent in the P2 category.  
 

District wise gap between actual intake and RDA across lactating groups revealed that in Baran the gap in 

calcium consumption varies across all target groups with 46 per cent in the L3 categories to 74 per cent in 

the L2 categories. In Barmer, the gap in calcium consumption varies across all categories and it was in the 

range of 23 per cent in L3 category to 62 per cent in L2 category where as in Udaipur the gap was between 

47 per cent to 72 per cent. Among the pregnant women also calcium intake was found low ranging up to 

70 per cent in Baran, 64 per cent in Barmer and 70 per cent in Udaipur and that too specially in the P2 

category. In NPNL category gap was lowest in Barmer with 28 per cent, 42 per cent in Baran and maximum 

gap of 48 per cent in Udaipur. 
 

Gap between actual consumption of iron with RDA standard varies across all target group which ranging 

from 30 to 34 per cent in L1 and L2 categories where as in both P1 and P2 categories the gap was 59 per 

cent. NPNL also shown a gap of 34 per cent. 

District wise gap between actual intake and RDA across all target groups revealed that in Baran the gap in 

iron consumption varies across all target groups with33 per cent in L1, 40 and 13 per cent in L2 and L3 

categories whereas the gap in pregnant women intake was in between 53 per cent to 56 per cent in all 

categories. Iron consumption in Barmer was much better and the gap was 9,14, +6 percent in L1, L2 and L3 

groups whereas in Udaipur the gap was found to be maximum, which was 40, 41 and 30 per cent 

respectively in L1, L2, and L3 categories respectively. The lowest gap of 37 per cent was found in P1 and 41 

per cent in P2 in Barmer and Udaipur have the highest gap with 59 per cent in PLW and among NPNL (18 

per cent). The district wise analysis reflects the iron gap of 17 and 34 per cent in Baran and Udaipur, but 

no deficiency among NPNL women in Barmer. 
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Table 2.3.6 (b): Nutrient intake Vs RDA comparison in 3 districts of Rajasthan among 

different women categories (minerals (iron, calcium, and zinc)  
 
 

Particulars  Calcium -mg Iron - mg Zinc – mg 

Baran  Barmer Udaipur All Baran  Barmer Udaipur All Baran  Barmer Udaipur All 

L1 353.9 492.3 363.5 392.5 16.7 22.7 15 17.6 5.4 9.7 5.6 6.4 

RDA 1200 1200 1200 1200 25 25 25 25 12 12 12 12 

GAP -846.1 -707.7 -836.5 -807.5 -8.3 -2.3 -10.0 -7.4 -6.6 -2.3 -6.4 -5.6 

Gap as % of RDA 71% 59% 70% 67% 33% 9% 40% 30% 55% 19% 53% 47% 

L2 314 458.1 340.8 349 15.1 21.4 14.7 16.6 5.5 9.3 5.2 6.2 

RDA 1200 1200 1200 1200 25 25 25 25 12 12 12 12 

GAP -886 -742 -859 -851 -9.9 -3.6 -10.3 -8.4 -6.5 -2.7 -6.8 -5.8 

Gap as % of RDA 74% 62% 72% 71% 40% 14% 41% 34% 54% 23% 57% 48% 

L3 322.1 462.4 318.6 358.4 18.3 22.2 14.6 17.6 5.8 10 5.4 6.7 

RDA 600 600 600 600 21 21 21 21 10 10 10 10 

GAP -277.9 -137.6 -281.4 -241.6 -2.7 1.2 -6.4 -3.4 -4.2 0 -4.6 -3.3 

Gap as % of RDA 46% 23% 47% 40% 13% -6% 30% 16% 42% 0% 46% 33% 

P1 376.4 485.5 354.3 401.6 15.5 22.1 14.5 16.5 5.5 9.7 5.9 6.4 

RDA 1200 1200 1200 1200 35 35 35 35 12 12 12 12 

GAP -823.6 -714.5 -845.7 -798.4 -19.5 -12.9 -20.5 -18.5 -6.5 -2.3 -6.1 -5.6 

Gap as % of RDA 69% 60% 70% 67% 56% 37% 59% 53% 54% 19% 51% 47% 

P2 363.4 431.5 321.6 358.6 16.3 20.6 14.2 16.6 5.6 8.8 5.1 6.3 

RDA 1200 1200 1200 1200 35 35 35 35 12 12 12 12 

GAP -836.6 -768.5 -878.4 -841.4 -18.7 -14.4 -20.8 -18.4 -6.4 -3.2 -6.9 -5.7 

Gap as % of RDA 70% 64% 73% 70% 53% 41% 59% 53% 53% 27% 58% 48% 

N 350.5 434.1 309.3 368.5 17.4 20.9 13.8 17.2 5.9 8.9 5.2 6.6 

RDA 600 600 600 600 21 21 21 21 10 10 10 10 

GAP -249.5 -165.9 -290.7 -231.5 -3.6 -0.1 -7.2 -3.8 -4.1 -1.1 -4.8 -3.4 

Gap as % of RDA 42% 28% 48% 39% 17% 0% 34% 18% 41% 11% 48% 34% 

 

 

The zinc intake from different food sources by the pregnant and lactating women has been presented in 

Table 2.3.6 (b). From the table, it can be observed that the gap of zinc by pregnant women is 47 to 48 per 

cent in P2 to P1 group whereas in the lactating group the gap is between 33 to 47 per cent.  

 

District wise comparison clarifies that in the pregnant women gap is between 53 to 54 per cent in different 

trimester at Baran whereas in Barmer same was found to be between 19 to 27 percent, whereas highest 

gaps were observed at 51 to 58 per cent in Udaipur. Among the lactating women gap is in the range of 42 

to 55 per cent in Baran, 19 to 23 per cent in Barmer and 46 to 57 per cent in Udaipur. NPNL figure says that 

Barmer has the lowest gap of 11 per cent and Baran and Udaipur have 41 and 48 per cent respectively.  
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2.3.6 (c) Vitamin  

Analysis of Table 2.3.6 (c) reflects the gap of vitamin intake through different food sources compared to 

RDA recommendation. The gap in vitamin A consumption varied across all target groups ranging from 

lowest of 56 per cent and the highest at 73 per cent in L1 category. While in the case of vitamin C the lowest 

gap was seen to be 34 per cent in NPNL and the highest gap of 71 per cent in L1.  The gap in vitamin A intake 

was found to be ranging from 72 to 74 per cent across the districts with an overall average of 73 per cent in 

L1. In L2 the gap was in the range of 69 to 75 per cent and in L3 the gap was found to be between 53 to 58 

per cent across the district.  Similarly, for pregnant women, the gap in vitamin A intake was in the range of 

66 to 69 per cent whereas in NPNL women the gap was in between 52 to 64 per cent. 

The gap in the consumption of vitamin A was the highest in Udaipur district. The district wise gap of vitamin 

C intake and RDA, across all target groups revealed that in Baran the gap in vitamin C consumption varies 

across all target groups ranging from 20 to 72 per cent, where as in Barmer it is between 36 to 70 per cent 

and in Udaipur it ranged from 31 to 71 per cent.  

Over all, it can be said that fat, calcium, vitamin A, and C intake were relatively low compared to iron and 

zinc. 

Problem nutrients refer to nutrients that are likely to remain low in diets due to their non-availability in 

local food sources and/or to existing dietary patterns among target groups as compared to less than 70 per 

cent of the Recommended Dietary Allowance (RDA).  

Opti food results show that pregnant women in both the category are unlikely to consume adequate 

amounts of fat, calcium, Iron, vitamin A, vitamin C, and zinc. Similarly, in the lactating women (0-5 months), 

energy and protein intake from foods was found to be low corresponding to RDA, as they are unlikely to 

consume adequate amounts of fat, vitamin A and vitamin C. It was also found that among the lactating 

women (6-11 months) intake of foods having adequate amount of fat, calcium, vitamin C, vitamin A, and 

zinc were not adequate.  

The problem nutrients were found almost similar across all the three studied districts and among all the 

categories. The distribution of energy and protein, follows normal distribution whereas calcium, vitamin A, 

vitamin C, zinc, iron, and other micro-nutrients emerged skewed towards the lower intake. 
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Table 2.3.6 (c): Nutrient intake Vs RDA comparison in 3 districts of Rajasthan among 

different women categories (vitamin A and C) 

Particulars  Vitamin A Vitamin C 

Baran  Barmer Udaipur All Baran  Barmer Udaipur All 

L1 248.8 265.9 246.6 253 22.7 25.4 23.3 23.1 

RDA 950 950 950 950 80 80 80 80 

GAP -701.2 -684.1 -703.4 -697.0 -57.3 -54.6 -56.7 -56.9 

Gap as % of RDA 74% 72% 74% 73% 72% 68% 71% 71% 

L2 290.8 268.7 239.4 265 29.2 23.9 25.6 25.6 

RDA 950 950 950 950 80 80 80 80 

GAP -659 -681 -711 -685 -50.8 -56.1 -54.4 -54.4 

Gap as % of RDA 69% 72% 75% 72% 64% 70% 68% 68% 

L3 283.8 246.5 250.0 261.5 21.9 23.3 28.4 25 

RDA 600 600 600 600 40 40 40 40 

GAP -316.2 -353.5 -350 -338.5 -18.1 -16.7 -11.6 -15 

Gap as % of RDA 53% 59% 58% 56% 45% 42% 29% 38% 

P1 275 257.2 258.7 261.7 37.4 23.1 29.1 27.5 

RDA 800 800 800 800 60 60 60 60 

GAP -525.0 -542.8 -541.3 -538.3 -22.6 -36.9 -30.9 -32.5 

Gap as % of RDA 66% 68% 68% 67% 38% 62% 52% 54% 

P2 272 251.5 247.4 256 26.5 27.1 27.2 27 

RDA 800 800 800 800 60 60 60 60 

GAP -528 -548.5 -552.6 -544 -33.5 -32.9 -32.8 -33 

Gap as % of RDA 66% 69% 69% 68% 56% 55% 55% 55% 

N 290.8 262.2 218 262.1 31.9 25.5 25.1 26.6 

RDA 600 600 600 600 40 40 40 40 

GAP -309.2 -337.8 -382 -337.9 -8.1 -14.5 -14.9 -13.4 

Gap as % of RDA 52% 56% 64% 56% 20% 36% 37% 34% 

 

2.3.7 Food Frequency and Food Group Servings 

2.3.7 (a) Food Frequency 

In Opti food, the minimum and maximum numbers of days per week that each food can be eaten were 

defined based on the outcomes of 24-hour recall and food frequency findings which serve as the basis at 

least for the development of realistic FBRs for pregnant and lactating women. The minimum, average and 

maximum servings of each foods consumed by pregnant and lactating women have been given in below 

table 2.3.7(a). The food’s median multiplied these frequencies daily serving size (meal size in case of cereals) 

to define the lowest and highest quantities (g/week) of each food that can be realistically included in each 

diet. The minimum frequency for fruits and MFP was 0, i.e., a diet can be selected without the fruit and 

MFP.  
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In pregnant women, the maximum frequencies were reported for dairy products followed by grain and grain 

products, added fats, vegetables, sugars, legumes, and starchy staples. Similar pattern for the minimum and 

maximum frequencies was followed by the lactating women. 

2.3.7 (b) Food Group Servings (Per Week) Needed to Optimize Nutritional Content of Diets 
(Module 2)  

The numbers of servings of foods from each food group selected in the two best diets as per the results in 

module 2 have been presented in table 2.3.7 (b). These results showed that to optimize the nutritional 

content of local diets there was an increase in the numbers of servings of vegetables for all target groups. 

This increase in case of vegetables was from two servings to four servings depending on the target group; 

in case of fruits it was half serving to one serving; in case of MFP quarter serving to three quarter subjected 

to eating habits of the target group. It was observed that median intake of starchy vegetables was low in all 

target groups (< 1 serving/week) and was increased to one serving per day in the optimized diets of most 

target groups.  

It was further observed that the dairy products intake in pregnant women (0-5 months) and lactating 

women (0-5 months) in Baran district needed to be increased to optimize the nutritional contents of local 

diets. The per week intake of legumes also needed to be increased in lactating women. For grain in both the 

pregnant and lactating women intake was already at or close to target frequencies so the slight decrease or 

increase with optimization was not surprising. The decrease in the number of servings of added sugar and 

added fats selected in the optimized diets for all target groups to the lowest constraint levels possible, was 

interesting. 

Table 2.3.7 (a): The food group constraints used in the models (serving/week) for each target 

group in Rajasthan 

Food 
Group 

P1 P2 L1 L2 
Low 
Servings
/Week 

Average 
Servings/
Week 

High 
Servings
/Week 

Low 
Servings
/Week 

Average 
Servings/
Week 

High 
Servings
/Week 

Low 
Servings
/Week 

Average 
Servings/
Week 

High 
Servings
/Week 

Low 
Servings
/Week 

Average 
Servings/
Week 

High 
Servings
/Week 

Added 
fats 

12 20 28 14 25 36 9 18 26 8 14 24 

Added 
sugars 

7 14 21 8 15 24 7 12 18 8 14 24 

Dairy 
products 

11 20 36 14 30 45 10 20 35 10 20 35 

Fruits 0 3.5 7 0 3.5 7 0 3.5 7 0 3.5 7 

Grains & 
grain pro. 

22 30 32 23 30 40 16 24 30 18 24 33 

Legumes,
nuts  

5 10 10 5 8 12 10 15 20 7 9 12 

MFP 0 1.5 3 0 1.5 3 0 0.5 3 0 0.5 3 

Snacks 5 9 14 4 8 11 5 8 11 2 3 4 

Staples 18 25 30 11 15 18.5 12 18 24 14 18 27 

Starchy 
roots  

3 5 7 3 5 7 6.5 10 14 3 5 7 

Vegetables 7 14 28 7 15 28 7 14 28 7 14 28 

Miscellane
ous 

      
3.5 5 7 
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Table 2.3.7(b): Range in food group patterns (serving/week) selected for the two best diets 

from module 2 and modeled food group pattern 

Food Pattern Pregnant 
 (0-5 months) 

Pregnant 
 (6-10 months) 

Lactating 
 (0-5 months) 

Lactating 
 (6-11 months) 

Diet A Diet B Diet A Diet B Diet A Diet B Diet A Diet B 

Added Sugars 14 17.9 12 22.5 24 8.7 16.3 8.7 

Added Fats 24.8 28 25.1 24 18.4 21.2 21 24 

Fruits 3.5 3.5 3.5 3.5 7 7 7 7 

Vegetables 14 15 14 14 28 28 28 28 

Dairy Products 36 45 35 35 35 35 45 36 

Legumes 10 8 16 10 10 18 12 10 

Meat Fish & Poultry 1.5 1.5 0.5 0.5 3 3 3 3 

Grain and grain products 32 29.5 29 32 31 29 28.5 32 

Starchy roots & other 
starchy plant foods 

5 5 10 5 7 14 7 7 

Miscellaneous    3.5   7   
 

From module 2, two optimized diets were generated by Opti food, in which one was diet A close to the 

average food group pattern of the target group and the diet B which might deviate from the average food 

patterns but remain within the given food group constraints (Crampton, 2011; FANTA, 2014). The numbers 

of servings per week of each food group are shown in Table 2.3.7 (a).  

Diet A is the food pattern according to the food intake pattern of the target group and diet B is the nonfood 

pattern, which either increases or decreases depending upon the food pattern i.e. diet A in the terms of 

number of servings per week. Besides the increased frequency of the above food groups in diet B, some 

food groups showed a reduction in the number of servings.  

From the above Table 2.3.7 (b), it can be observed that in all the districts of Rajasthan the consumption of 

added sugar and added fat is more in diet A but in rest of the categories the servings have been increased 

as the consumption is less in terms of servings of fruits, vegetables, MFP, grain, grain products, starchy 

roots, and other starchy plant foods. However, it should be noted that although some observed food group 

servings in both target group were 0, the average consumption was entered in Opti-food software with the 

value of one for mathematical reasons (Crampton, 2011). Care has been taken to conclude that these 

average food patterns were acceptable without any changes in the current dietary patterns. 

As like the pattern in P1 (0-5 months) category in P2 also, except in case of Udaipur the consumption of 

grain and grain products is more.  The consumption of MFP in diet B is double of Diet A. In case of lactating 

category (0-5 months), besides the increased frequency of the food groups in the diet B, some food groups 

showed a reduction in the number of the servings. The consumption of added sugar along with added fat is 

more in diet A but in rest of the categories the servings have been increased as the consumption in the food 
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group of fruits, vegetables, MFP, grain and grain products and starchy roots and other starchy plants foods 

except in Udaipur in the nonfood pattern (diet B) consumption of grain and grain products is more.   

2.3.8 Food Avoidance and Preferred Foods during Pregnancy and Lactation (Qualitative 
Analysis) 

Most of these food practices were age old beliefs that were handed over generation after generation. 

Though similar trends of taboos were found in all the three districts of Rajasthan, however district wise 

comprehensive list of these preferred and restricted food items has been tabulated in Table 2.3.8 below. 

The study revealed that due to food taboos (refer Annex 8) the situation of pregnant and lactating women 

is further complicated, consequently either adding to or leading to a negative balance of nutrients. The 

common belief is the concept of ‘hot foods' that produce heat in the body and ‘cold foods' that have a 

cooling effect on the body. Pregnant women in the studied district are shelled with so many instructions 

and suggestions which end up puzzling them about what to eat and what not to eat. 

2.3.8: Results from gate-keepers2 view on food avoidance and preferred foods  

Particulars Baran Barmer Udaipur 

Foods Preferred 
during 
Pregnancy 

Khichri (Boiled Rice with mix 
vegetables), Boiled Milk, Goat 
Milk, Green Gram, Kangani 
Halwa 

Apple, Pomegranate, Orange, 
Dried Dates, Green Leafy 
vegetables (GLV), Moong, 
Almonds, Cashew Nuts, 
Coconut, Curd, and Paneer 

Apple, Pomegranate, Orange, Dried 
Dates, Green Leafy vegetables, 
Moong, Almonds, Cashew Nuts, 
Coconut, Curd and Paneer 

Foods Avoided 
during 
Pregnancy 

Papaya, Sour Foods, Maize, 
Rice, Guava, Banana, Hot Foods, 
Cold Foods and Ragi Foods  

Papaya, Red Chili Powder, 
Cloves, Black Pepper, Ginger, 
Sour, Potatoes, Bengal Gram 
Roasted, Black Gram, Tea and 
Coffee 

Papaya, Banana, Red Chili Powder, 
Cloves, Black Pepper, Ginger, Sour, 
Egg, Ghee, Bajra, Maize, Yam, Tulsi, 
Egg, Fish, mutton, Potatoes, colocasia, 
Lady Finger, Bengal Gram Roasted, 
Black Gram, Tea and Coffee 

Foods Preferred 
during Lactation 

Wheat Chapati,  
Jaggery/Bajra Raab, 
Jaggery Water, and  
Sweet Buttermilk 

Milk, Cumin Seeds, Carom 
Seeds, Dry Ginger, Laddu, Desi 
ghee, Goond Laddu and Dried 
Gum 

Milk, Cumin Seeds, Carom Seeds, Dry 
Ginger, Laddu, Desi Ghee and Goond 
Laddus (Dried Gum) 

Foods Avoided 
during Lactation  

High Salt Intake,  
Chillies, Maize, Chuttney/Sour, 
and Buttermilk 

Spices, Gram Flour, Tea and 
Coffee, Pickles, Sour Food and 
Fruits  

Spices, Gram Flour, Tea, Coffee, 
Pickles, Sour and Fruits 
 

Myths regarding 
going to temple 

1. Bath is necessary 
2.Can consume only milk and 
fruit during lactation and 
pregnancy 

1. Bath is necessary 
2.Can consume only milk and 
fruit during lactation and 
pregnancy 
 

1.Bath is necessary 
2.Can consume only milk and fruit 
during lactation and pregnancy 

 

 

2.3.9 Food-Based Recommendations 

In formulating the realistic FBRs for pregnant and lactating women, both the macro and micro nutrients 

were considered.  The cost of a lowest-cost diet (INR/day) that includes the FBR or set of FBRs is shown for 

 
2   Mother in Law (MIL), Sister in law(SIL), Husband and others who have an unsupportive attitude towards Pregnant and lactating women have 

been considered as a Gatekeeper 
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each target group in the tables 2.3.7, It is important to note that the calculated costs of putting the FBRs 

into practice are inclusive of an existing “base diet” around which the FBRs would be implemented. In 

Module 3, Opti food generates a “base diet” for the target group that is derived from the observed dietary 

patterns to show the impact or nutritional value of putting the chosen FBR into place in the context of the 

existing diet of the target group, showing this diet in either the worst-case (minimized) or best-case 

(maximized) scenario.  

As such, the final cost of putting a complete set of FBRs into practice does not equal the sum of putting each 

individual FBR into practice, but rather the sum of providing each individual food in addition to necessary 

food required to maintain a very basic diet based on observed intakes. The cost of a full set of FBRs for 

pregnant women ranged from 61.46 to 63.04 rupees per day while the cost of a full set of FBRs for lactating 

women ranged from 64.56 to 68.87 rupees per day. In addition to base diet the six common messages across 

all target groups were to: 

➢ eat one serving of seasonal fruit every day.  

➢ eat four servings of vegetables every day including glv if possible 

➢ eat one egg three times in a week subjected to eating habits 

➢ eat one serving of pulses and products every day 

➢ eat one serving of groundnut twice in a week 

➢ eat five servings of milk, buttermilk, and curd every day 

 

For all target groups, a combination of six or seven individual FBRs was required to ensure a nutritionally 

optimal diet for most individuals in the target population. However, these FBR did not ensure adequate iron, 

vitamin-A, and vitamin B12 in pregnant and lactating women. In formulating sets of FBRs, efforts were made 

to create consistent messages across all target groups to facilitate their promotion. Encouraging similar 

improved dietary practices across all target groups should help reinforce the message and result in less 

disruption to family eating practices. The consumption of locally available foods generally cannot meet the 

nutrient requirements of pregnant women for iron and folate given their high requirements for these 

micronutrients. In addition to FBRs iron and folic acid supplements should also be recommended as per 

doctor’s or Primary Health Centre’s advice. 
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Table 2.3.9: FBR and the Cost (Rs. /day) of the lowest-cost diet that includes the FBR for the 

target group in Rajasthan 

 

Foods Serving Size/d or 

ml 

No. of 

Servings/d 

Cost in 

INR/day 

P1 (Pregnant women less than 5 months) 

Eat one serving of orange everyday 200 1 5.71 

Eat one and quarter serving of sugars everyday 17.78 1.24 0.7 

Eat four serving of vegetables everyday 66.94 4 6.29 

Eat five serving of milk, Buttermilk, and curd everyday 131.83 5.14 23.03 

Eat three and half serving of fats and oils everyday 8.77 3.43 5.14 

Eat one serving of potato everyday 101.6 1 1.21 

Eat one egg three times in a week 50 0.43 2.16 

Eat four and half servings of cereals and millets everyday 84.1 4.57 13.4 

Eat one serving of pulses and products everyday 25.69 1.14 2.84 

Eat one serving of groundnut twice in a week 24.26 0.29 0.97 

Total cost per day 
  

61.46 

P2 (Pregnant women 6 or more months) 

Eat one serving of orange everyday 180 1 5.14 

Eat two and quarter serving of sugars everyday 18.24 2.33 1.33 

Eat four serving of vegetables everyday 62.92 4 0.46 

Eat six and half serving of milk, Buttermilk, and curd everyday 80.43 6.43 30.84 

Eat three serving of fats and oils everyday 70.23 3 5.37 

Eat one serving of potato everyday 101 1 1.21 

Eat one egg three times in a week 55 0.43 2.37 

Eat four servings of cereals and millets everyday 82.35 4.07 12 

Eat one and three quarter serving of pulses and products 

everyday 

26.82 1.71 4.31 

Total cost 
  

63.04 

L1 (Lactating women having 0-5-month child) 

Eat one serving of banana everyday 120 1 3.13 

Eat one and quarter serving of sugars and jaggery everyday 24.05 1.24 0.76 

Eat four serving of vegetables everyday 60.87 4 6 

Eat five serving of milk, Buttermilk, and curd everyday 140.55 5 25.71 

Eat three serving of fats and oils everyday 19.78 3.03 9.74 

Eat one serving of omum everyday 10 1 2 

Eat one serving of gond everyday 9.8 1 0.99 

Eat one serving of potato everyday 94.7 1 1.14 

Eat one egg three times in a week 54.2 0.43 2.33 

Eat four servings of cereals and millets everyday 81.18 4.14 12.17 

Eat one and half serving of pulses and products everyday 25.36 1.43 3.57 
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Foods Serving Size/d or 

ml 

No. of 

Servings/d 

Cost in 

INR/day 

Eat one serving of nuts everyday 6.13 1.14 1.33 

Total cost per day 
  

68.87 

L2 (Lactating women having 6-11-month) 

Eat one serving of orange everyday 127 1 3.63 

Eat three and half serving of sugars everyday 15.94 3.43 1.71 

Eat four serving of vegetables everyday 67.78 4 6.74 

Eat five serving of milk, Buttermilk, and curd everyday 82.41 5 24.26 

Eat two and half serving of fats and oils everyday 75.85 2.63 6.79 

Eat one serving of potato everyday 100 1 1.2 

Eat one egg three times in a week 70 0.43 3.01 

Eat four and half servings of cereals and millets everyday 91.13 4.43 13.59 

Eat one and half serving of pulses and products everyday 61.88 1.43 3.63 

Total cost 
  

64.56 

Note: This diet does not meet the per day requirement of vitamin B12 and vitamin-A. 

2.3.10 Verification of Food Based Recommendations 

In all the studied PSUs, verification of food based recommendation was done with mother-in-law, husband, 

and women that whether they were comfortable in taking different foods suggested for them. It was 

interesting to note that 64 to 84 per cent of the lactating women in different stages were comfortable in 

taking the recommended food of cereals/ millets, while 82-84 per cent in talking sugar and Jaggery, 71-82 

per cent in taking green leafy vegetables (GLV), 89-91 per cent in taking milk and butter- milk. On the 

contrary, only 31-34 per cent gave consent in taking the recommended egg and soya and 38-49 per cent in 

recommended fruits for different categories of lactating women. However, when asked that if she would 

be supported with additional cash incentive the percentage increased up to 97 per cent Further in-depth 

analysis revealed that among the women who don’t like to follow the recommendation for the first food 

group, either said this food is too expensive followed by who don’t like the food. The opinion regarding 

consumption of eggs and soya (fifth food group) revealed that among the respondents who said that it is 

difficult or impossible to consume, one-third (32 per cent) women said that this is not consistent with their 

belief. (refer annex 6(a) and 6 (b)). 
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Chapter-3 

3. Logistic Regression  

3.1 Logistic regression showing factors associated with decision for food preparation  

The result of logistic regression shows that type of family, caste, and expenditure of household are 

statistically significant predictors of the decision-making power of women. The women in the P1 (0-5 

months pregnant) & P2 (6-10 months pregnant) categories are significantly less likely to make the decision 

for food preparation at their home than lactating women. Women living in the nuclear families are almost 

two times more likely to decide for food preparation than joint families. The women belonging to other 

backward classes (OBCs) and general castes are 1.3 times more likely to decide for food preparation than 

the Schedule Castes. The households who have expenses more than, 10000 rupees are significantly less 

likely to plan than the households whose expenditure are less than 5000 rupees. 

Table 3.1: Logistic regression showing factors associated with decision for food preparation  

Decision for food 
preparation 

Odds Ratio Std. Err. 95% C.I. 

Category     

L1 (ref) 1.000   L. L. U.L. 

L2 1.164 0.186 0.852 1.591 

L3 0.982 0.155 0.721 1.339 

P1 0.664 0.104 0.489 0.903 

P2 0.709 0.111 0.522 0.964 

N 0.912 0.146 0.666 1.249 

Type of Family         

Joint (ref) 1.000       

Nuclear 2.434 0.234 2.016 2.938 

Caste         

SC (ref) 1.000       

ST 1.066 0.152 0.806 1.410 

OBC 1.346 0.160 1.067 1.698 

General 1.418 0.235 1.024 1.963 

Expenditure-Group     

<5000 (ref) 1.000       

5000-10000 0.772 0.079 0.631 0.943 

>10000 0.521 0.069 0.402 0.674 

Note: a) The first categories of the variables are references categories (b) SC: Schedule Caste; ST: Schedule Tribes; OBC Other Backward Classes. 
 

 

3.2 Logistic regression showing factors associated with decision about health care for 
herself  
 

Table 3.2 reveals that the women in P1 (0-5 months pregnant) & P2 (6-11 months pregnant) and N (Non-

Lactating & Non-Pregnant) categories are less likely to make the decision for the health care for herself than 
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L1 (Lactating mother 0-5-months child). The women belonging to other backward classes (OBCs) and general 

are significantly less likely to make decision for healthcare for herself than the schedule caste. Women living 

in the nuclear families are almost two times more likely to make the decision for healthcare of herself than 

women living in joint families. The women under the expenditure group greater than 10000 rupees are 

significantly more likely to decide than those whose expenditure group is less than 5000 rupees per month. 

Table 3.2: Logistic regression showing factors associated with decision about health care for 

herself  

Decision about health 

care for herself 

Odds Ratio Std. Err.                               95% C.I. 

  

Category  L. L. U.L. 

L1 (ref) 1.000       

L2 0.91 0.199 0.593 1.397 

L3 0.757 0.174 0.483 1.187 

P1 0.381 0.106 0.221 0.656 

P2 0.545 0.136 0.335 0.888 

N 0.482 0.119 0.296 0.783 

Type of Family         

Joint (ref) 1.000       

Nuclear 1.822 0.280 1.348 2.461 

Caste         

SC (ref) 1.000       

ST 0.796 0.161 0.535 1.183 

OBC 0.468 0.084 0.329 0.664 

General 0.488 0.132 0.287 0.827 

Expenditure-Group         

<5000 (ref) 1.000       

5000-10000 1.044 0.173 0.755 1.443 

>10000 1.533 0.316 1.023 2.296 
 

 

3.3 Logistic regression showing factors associated with exposure to media (Nutrition 
related awareness)  

Table 3.3 shows that calcium and iron are the key predictors for the outcome variable nutrition (awareness 

related to nutrition) at 95% confidence interval. It is clear from the below table that nutrition related 

awareness plays a very important role to enhance the intake of calcium and iron. 

Table 3.3: Logistic regression showing factors associated with exposure to media (Nutrition 

related awareness)  

Nutrition Odds Ratio Std. Err. [95% Confidence Interval] 

      L. L. U.L. 

Energy 1.0003 0.0002 0.9999 1.0007 

Protein 1.0027 0.0062 0.9906 1.0150 

Fat 0.9978 0.0030 0.9920 1.0036 

Calcium 1.0009 0.0003 1.0003 1.0015 

Iron 0.9660 0.0105 0.9456 0.9868 
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3.4 Logistic regression showing factors associated with decision for food preparation  

Table 3.4 shows that protein and iron are the key predictors for the outcome variable decision for food 

preparation. Protein and Iron are highly significant in decision making power for food preparation. It is clear 

from the below table that decision making power for food preparation enhances intake of protein and iron. 

Table 3.4: Logistic regression showing factors associated with decision for food preparation  

Decision for food preparation Odds Ratio Std. Err. [95% Confidence Interval] 

      L. L. U. L. 

Energy 1.0002 0.0002 0.9998 1.0006 

Protein 0.9860 0.0056 0.9750 0.9971 

Fat 0.9980 0.0028 0.9925 1.0034 

Calcium 1.0003 0.0003 0.9998 1.0009 

Iron 1.0352 0.0108 1.0143 1.0567 
 

3.5 Dietary Diversity from Food Frequency (Median Score for Food Group) 

Dietary Diversity (DD) scores are defined as the number of foods items from different food groups 

consumed by the respondent or by the different target group inside the home over a reference time of one 

month depending on the availability of food items. The recommended reference time was the most 

commonly consumed food. DD have been calculated using a set of different food groups (Pulses & their 

products, cereals, and millets, nuts and oil seeds, roots and tubers, green leafy vegetables, other 

vegetables, fruits, milk & milk products). DD scores has been shown to be strongly linked to socio-economic 

characteristics of households or individuals. 

It is clear from Table 7 in annex that DDs in the age group of 25-29 and 30+ years are relatively higher than 

in the age group of 18-25. DDs in food groups other vegetable and fruits are reasonably more than other 

food groups. It varies from lower expenditure to higher expenditure.  

The median score for food group milk and milk products is lower than all other food groups in Baran district. 

Surprisingly, median score in milk & milk products is 1 point lesser among lactating and pregnant women 

than NPNL women in Baran.  

The median score for milk & milk products are higher among Muslims than Hindus community while the 

same score for green leafy vegetables is 1.5 points more among Hindus than Muslims. Education plays a 

vital role in awareness. (see annex 7). 
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Chapter-4 

4. Conclusion, Discussion and Way Forward 

This section concludes the results of the study entitled “Formulation of evidence-based and actionable 

dietary advice for pregnant and lactating women in Rajasthan” Based on the key findings of the study 

conclusion is arranged in a logical sequence and a way forward have been suggested accordingly.  

4.1 Conclusions 

• The dietary intake patterns are not appropriate and nutritional status of pregnant and lactating women of 

reproductive age was poor and was lower than the recommended levels. The results of the present study 

revealed an inadequate dietary intake, especially hidden hunger during pregnant and lactation period 

among women. This study revealed that majority of women depends upon cereals and other elastic foods 

such as oils, milk, and milk products to fulfill their energy and other nutrients need while less attention has 

been given to the consumption of dark green leafy vegetables, fruits, and MFP products. The median intake 

of fruits, meat, and poultry products were almost zero in both the groups. 

• The study also observed that the intake of energy, protein, iron, calcium, vitamin C and folic acid was low 

among pregnant, lactating, and non-pregnant women compared to Recommended Daily Allowance (RDA). 

The gap was higher in fat, calcium, vitamin A, and C across all categories. iron and zinc intake were also less 

among all target group. 

• Maternal education has a significant influence on nutritional status. Logistical regression reveals that 

education, agricultural land, take home ration, expenditure capacity of the family was highly significant with 

macro-nutrient food inspiration (protein, fat). Decision-making power for food preparation enhances intake 

of protein and iron. It has emerged from the analysis that fat-intake was higher among the more educated 

women and higher among the women whose expending was more than Rs 10000 per month. Women 

belonging to nuclear family unit, to other backward classes (OBCs) and general caste, and expenditure group 

greater than ten thousand rupees had more decision-making authority compare to the other groups. 

• Due to food taboos, the situation of pregnant and lactating women is further complicated, either adding to 

or leading to the negative balance of nutrients. The common belief is the concept of ‘hot foods' that produce 

heat in the body and ‘cold foods' that have a cooling effect on the body. Pregnant women in studied districts 

are shelled with so many instructions and suggestions, which end up puzzling them about what to eat and 

what not to eat. Most of these food practices were age old belief that were handed over from generation 

to generation.  
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• Opti-food suggested base diet schedule six normal messages over all categories of pregnant and lactating 

women were to: eat one serving of seasonal fruits every day, four servings of vegetables consistently 

including dark green leafy vegetables (GLV) if conceivable, one egg three times in seven days subjected to 

dietary practice, one serving of pulses and products every day, one serving of groundnut twice a week, five 

servings of milk, buttermilk and curd every day. 

• Validation of food based recommendation showed that most of the pregnant and lactating women in 

different categories were comfortable in taking the recommended food. However, if supported with 

additional cash incentive the percentage could increase up to almost cent per cent, except the 

recommended food group of MFPs, as women opined that it’s against their beliefs and it is restricted during 

pregnancy. The women who did not want to follow the recommended foods said that paucity of money, 

and a dislike the recommended food were the main reasons of their negative response.  

In summary, this study broadly suggests that eating patterns among women in lowest strata (socially and 

economically) are probably insufficient to support the nutritional demands of pregnancy and lactation. The 

key challenges for improving nutrition of PLW will be food restriction to reduce the risk of poor pregnancy 

outcomes (abortion, difficult birth delivery), poor dietary diversity and insufficient access to nutrient dense 

foods due to poverty, taboos, and lack of awareness about the locally available foods that can support good 

nutrition during the life stage of PLW.  

4.2 Discussion and Way Forward 

• If the FBRs recommended in the report are embraced by the target groups, they could guarantee a 

nutritionally adequate diet for almost all target groups, but the cost of the recommended food, to 

addressing nutrient needs is INR 63/day (around 1 US$/day) for pregnant women while INR 69/day for 

lactating women. Simultaneously from the study, it appears that a nutritionally adequate diet for pregnant 

and lactating women is not affordable for many families in Rajasthan as their average per day/person 

income is Rs 30/- only. Hence, the study recommended universal maternity entitlements from the state, in 

form of cash incentive of at least thirty INR per day for pregnant women and 40 INR per day for lactating 

women for providing special security to women during the vulnerable period of pregnancy and lactation. 

• Although there are multiple stakeholders who influence the decision making of women but study revealed 

that the husband plays a dominate role. Hence husband should be counseled to take care of wife’s nutrients 

food intake during pregnancy and lactation. Though husbands, fear to be ridiculed by the mothers-in-law 

and other members about venturing into an area that is not their concern hence family dialogue and family 

action are required for monitoring of proper diet and proper cooking of the food which would help in getting 

maximum nutrition from the food they take at the household level. 
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• Behavioral change is additionally required in the view of restricted and preferred foods. Pregnant women 

in studied districts are shelled with many guidelines and suggestions which cause confusion about what to 

eat and what not to eat. Doctors and front-line health workers may be instrumental in advancing the food 

based recommendations and breaking the myths regarding forbidden foods. 

• As elsewhere data suggests most of the pregnant women received all antenatal checkups and benefited 

from the scheme of Janani Surksha Yojna (JSY) and child birth happened in the hospital, consequently these 

platforms might be utilized for women and her better-half for appropriate diet counseling. (See Annex 1) 

• As pregnant women received coconuts, daliya (porridge) and other items like sattu (roasted gram flour), 

soyabean and khichri during goad-bharayi from Anganwadi center, where the Aganwadi Workers (AWW) 

can counsel the pregnant women for healthy foods available locally. While lactating women received daliya 

(porridge), khichri (Boiled rice with mixed vegetables) and other food like sattu (roasted gram flour), panjiri, 

biscuits etc. So subsequently in the day of goadh bharayi and village nutrition day ANM and AWWs should 

cooperate and give the required health and nutrition care education to the pregnant and lactating women.  

• Study revealed that the Integrated Child Development Scheme (ICDS) does not screen pregnant women for 

undernutrition or provide   adequate, continuous supplements to those with energy gap or those with 

moderate/severe undernutrition. The food supplements are given to pregnant and lactating women 

without appropriate screening, identifying undernourished women, and without ensuring continued 

supplementation, observing consistence and change in nutritious status its effect on maternal sustenance 

and birth weight, is extremely constrained. Thus, after appropriate screening only food supplements ought 

to be given to pregnant and lactating women. 

• To ensure a healthy, hygienic, caring and nutritionally secure environment, especially reaching the most 

nutritionally vulnerable community groups (such as pregnant and lactating mothers, others) nutrition 

education at community level should be promoted to ensure the optimal feeding caring, practices and 

dietary diversity nutritious foods. 

• Powerful intersectoral convergence between Auxiliary Nurse Midwives (ANMs) and Anganwadi workers 

(AWW) could empower the distinguishing proof of undernourished pregnant and lactating women and 

arrangement of suitable care to them. The Panchayti Raj Institutions (PRIs) can assume a critical part by 

guaranteeing that these women receive food supplement throughout pregnancy. 

• Endeavour could be made to include and strengthen private sector companies that are involved in 

manufacturing complementary foods in the types of snacks or other nourishment food items which can 

supplements the gap of macro and micro nutrients intake in pregnant and lactating women. 

• The findings of the study could be imparted to Government of Rajasthan with the goal that they could build 

up the procedure in advancing the strategy in promoting the production and consumption of foods 
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identified in the FBRs by agriculture and animal husbandry department. Collaboration and support the 

production of nutrient-dense foods and in creating messages that assist consumers optimally integrate 

those foods in their diets are promising areas of venture.  

4.3 Limitations of the Study 

1. Robust results from linear programming models on Optifood are dependent on the accuracy of the model 

parameters. During dietary data collected from a sample of pregnant and lactating women, the rarely 

consumed but nutrient dense foods in this population may have been missed. 

2. Dietary data was collected in the mid-season of winter and summer, so seasonality may also have affected 

the food list for the model parameters, so the “problem nutrients” might vary by season. However, 

alternative nutrient-rich foods are available year-round in the study setting. Furthermore, all six foods 

emphasized in FBRs were accessible year-round, and therefore not as likely to be affected by food 

availability and accessibility in different seasons. 
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http://www.fantaproject.org/…-Optifood-Summary-Oct2013.pdf
http://www.fantaproject.org/…-Optifood-Summary-Oct2013.pdf
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Annexure 

Annexure 1: District profile at a glance 

Indicators Baran Barmer Udaipur Rajasthan 

Population (Census 2001) 1,222,755 2,603,751 3,068,420 68,548.437 

Male 633,945 1,369,022 1,566,801 35,550,997 

Female 588,810 1,234,729 1,501,619 32,997,440 

Hindu (%) 92.69 86.22 93.53 88.49  

Muslims (%) 6.54 12.34 3.40 9.07  

Scheduled Castes (%)     

Person 18.09 16.76 6.14 17.83 

Male 18.14 16.69 6.20 17.88 

Female 18.04 16.84 6.09 17.78 

Scheduled Tribes (%)     

Person 22.64 6.77 49.71 13.48 

Male 22.57 6.76 49.35 13.34 

Female 22.72 6.77 50.08 13.62 

Population Growth (%) 19.68 32.52 23.69 21.31 

Area Sq. Km 6,992 28,387 11,724 342,239 

Density/km2 175 92 262 200 

Proportion to Rajasthan Population (%) 1.78 3.80 4.48 5.66 (India) 

Sex Ratio (Per 1000) 929 902 958 928 

Child Sex Ratio (0-6 Age) 912 904 924 888 

Average Literacy (%) 66.66 56.53 61.82 66.11 

Male Literacy (%) 80.35 70.86 74.74 79.19 

Female Literacy (%) 51.96 40.63 48.45 52.12 

Child Proportion (0-6 Age) (%) 14.94 19.26 16.57 15.54 

Boys Proportion (0-6 Age) (%) 15.07 19.24 16.87 15.86 

Women age 20-24 years married before age 18 yrs (%) 33.7 46.7 40.4 35.4 

Women who had antennal check up in the first 

trimester (%) 

76.8 48.0 59.9 63.0 

Women who had at least 4 antenatal care visit (%) 46.2 68.8 45.9 38.5 

Registered pregnancy for which the mother received 

mother and Child Protection card (%) 

96.5 86.6 90.5 92.6 

Mother who received postnantal care from 

doctors/VHW (%) 

68.3 41.3 90.5 63.7 

Women who received financial assistance under JSS 

Scheme (%) 

72.1 47.9 59.7 59.1 

Institutional births (%) 97.0 60.3 73.7 84 

Institutional birth at public facility (%) 90.4 44.5 63.8 63.5 

Women whose BMI is below normal (BMI<18.5 

kg/sqmt) (%) 

30.7 26.1 37.7 27.0 

Women who are obese (BMI< 25.0kg/sqmt) (%) 9.7 15.0 10.4 14.0 

Pregnant women who are anemic (%) 69.5 44.2 73.5 46.6 

Children under 6 months exclusively breastfeeding (%) 63.5 34.9 48.0 58.2 

 (Source: Census 2011 and NFHS-4-2015-16) 
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Annexure 2: Gender and Decision-Making Process 

2.1 Decisions about food to be prepared for family  

Type of family Decision makers  District 

Baran 
(n=720) 

Barmer 
(n=720) 

Udaipur 
(n=720) 

Rajasthan 
(N=2160) 

In Percentage 

Joint Respondent Only 41.6 52.1 49.5 47.5 

Jointly with Husband 9.0 12.2 8.0 9.7 

Jointly with Family members 17.3 15.6 13.6 15.7 

Only Husband 3.3 2.6 3.5 3.1 

Parent-In-Law 27.6 17.2 25.4 23.5 

Other family member 1.2 0.3 0.0 0.5 

Nuclear Respondent Only 62.6 78.0 71.1 70.9 

Jointly with Husband 27.3 18.5 23.4 22.8 

Jointly with Family members 4.0 3.5 2.6 3.4 

Only Husband 6.1 0.0 2.0 2.6 

Parent-In-Law 0.0 0.0 0.9 0.3 
 

2.2 Decisions about purchase of daily households needs 
 

Type of family Decision makers District 

Baran 
 (n=720) 

Barmer 
 (n=720) 

Udaipur 
(n=720) 

Rajasthan  
(N=2160) 

In Percentage 

Joint Respondent Only 5.9 4.2 5.1 5.1 

Jointly with Husband 23.9 25.5 25.9 25.1 

Jointly with Family members 18.2 21.1 20.9 20.0 

Only Husband 12.1 10.9 7.5 10.2 

Parent-In-Law 38.7 38.3 40.1 39.0 

Other family member 1.2 0.0 0.5 0.6 

Nuclear Respondent Only 20.5 9.8 22.5 17.6 

Jointly with Husband 55.6 73.2 62.1 63.9 

Jointly with Family members 5.1 3.6 5.8 4.8 

Only Husband 17.8 12.2 9.0 12.8 

Parent-In-Law 1.0 0.9 0.6 0.8 

Other family member 0.0 0.3 0.0 0.1 
 

 

 

 

 

2.3 Decisions about purchase of major household’s assets 

Decision makers  District 

Baran 
(n=720) 

Barmer 
(n=720) 

Udaipur 
(n=720) 

Rajasthan 
(N=2160) 

In Percentage 

Nuclear Joint Respondent Only 5.2 2.3 3.5 3.7 

Jointly with Husband 21.5 26.8 25.4 24.5 

Jointly with Family members 19.1 22.1 17.6 19.6 

Only Husband 12.1 11.6 10.4 11.3 

Parent-In-Law 40.2 37.2 42.8 40.1 

Other family member 1.9 0.0 0.3 0.8 

Respondent Only 15.8 4.5 13.6 11.1 
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Decision makers  District 

Baran 
(n=720) 

Barmer 
(n=720) 

Udaipur 
(n=720) 

Rajasthan 
(N=2160) 

In Percentage 

Joint Family Jointly with Husband 57.9 81.0 65.3 68.4 

Jointly with Family members 7.1 4.2 4.9 5.4 

Only Husband 18.2 8.8 15.0 13.9 

Parent-In-Law 1.0 1.2 1.2 1.1 

Other family member 0.0 0.3 0.0 0.1 
 

2.4 Decision on treatment seeking of their children  

Decision makers  District 

Baran 
(n=720) 

Barmer 
(n=720) 

Udaipur 
(n=720) 

Rajasthan 
(N=2160) 

In Percentage 

Nuclear Joint Respondent Only 6.9 2.1 5.3 4.8 

Jointly with Husband 45.4 68.8 51.3 54.9 

Jointly with Family members 15.4 17.4 15.2 16.0 

Only Husband 12.3 4.9 10.2 9.2 

Parent-In-Law 18.8 6.8 17.7 14.6 

Other family member 1.2 0.0 0.3 0.5 

Joint Family Respondent Only 13.5 4.2 11.8 9.7 

Jointly with Husband 67.3 87.1 78.3 78.0 

Jointly with Family members 4.0 3.3 0.9 2.7 

Only Husband 14.9 4.5 8.1 8.9 

Parent-In-Law 0.3 0.6 0.9 0.6 

Other family member 0.0 0.3 0.0 0.1 
 

2.5 Decision on health care for self  

Decision makers   District 

Baran 
(n=720) 

Barmer 
(n=720) 

Udaipur 
(n=720) 

Rajasthan 
(N=2160) 

In Percentage 

Nuclear Joint Respondent Only 12.8 2.6 7.2 7.7 
 

Jointly with Husband 41.6 58.8 51.1 50.2 

Jointly with Family members 13.0 17.2 15.5 15.2 

Only Husband 12.6 10.7 11.5 11.6 

Parent-In-Law 19.1 10.7 14.4 14.9 

Other family member 0.9 0.0 0.3 0.4 

Joint Family Respondent Only 15.5 6.3 17.3 13.0 
 

Jointly with Husband 62.3 81.3 69.7 71.4 

Jointly with Family members 5.1 3.3 2.3 3.5 

Only Husband 16.8 8.2 9.8 11.4 
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Annexure 3. Median Intake of Different Food Groups in the Target Groups 

  P1 P2 L1 L2 L3 NPNL 

Food Groups Intake 
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Cereals and millets 250 266 564 395 317 242 373 309 231 308 315 277 373 300 296 355 319 295 

Pulses 83 65 143 62 44 73 134 36 80 69 93 68 27 46 41 22 44 42 

Milk and milk 

products 

351 294 446 332 275 236 264 281 176 133 305 252 278 288 254 152 280 280 

Fruits 390 232 74 543 266 - 26 76 - - 54 70 37 120 80 106 312 319 

Vegetables 707 449 734 429 434 470 645 388 465 298 507 500 251 535 539 227 485 406 

Sugar 20 9 36 21 18 16 60 16 22 10 8 21 20 19 16 24 18 17 

Fats and oils 27 14 29 31 30 13 36 30 19 14 24 13 30 13 13 20 14 14 

Nuts and oil seeds 39 - 24 18 - - 28 1 14 - - - 4 - - 6 - - 

Fish - - - - - - - - - 30 - - - - - - - - 

Dry spices - - - - - - - 8 - - - - - - - - - - 

Egg - 25 - - - - - 28 - - - - - - - - - - 

Miscellaneous - - - - - - 10 5 - - - - - - - - - - 
 

Annexure 4: Consumption of meat, fish, and poultry items in different religion and caste in Rajasthan, 2017*3 

 
Religion 

 
Caste 

MFP  Hindu Muslim Total SC ST OBC General 

Natural egg  Count 220 135 92 86 150 27 355 

% 56.9 67.5 63.8 61.4 59.8 50.94 60.4 

Poultry egg  Count 236 141 80 86 175 37 378 

% 61.0 70.5 55.5 61.4 69.7 69.8 64.3 

Mutton Count 236 182 88 90 201 39 418 

% 61.0 91.0 61.1 64.3 80.1 73.6 71.1 

Chicken Count 245 175 100 90 190 40 420 

 
2 Tabulated in SPSS 
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% 63.3 87.5 69.4 64.3 75.7 75.4 71.4 

 Fresh fish  Count 171 117 79 62 121 26 288 

% 44.2 58.5 54.8 44.3 48.2 49.1 48.9 

 Dry fish  Count 44 36 17 20 32 11 80 

% 11.4 18.0 11.81 14.29 12.75 20.75 13.61 

Buffalo beef Count 1 6 0 2 5 0 7 

% 0.3 3.0 0 1.43 1.99 0 1.19 

Total N=2160 Count 387 200 144 140 251 53 588 

%  65.9 34.1 24.5 23.8 42.7 9.0 100.0 

Percentages and totals are based on respondents reported to eat MFP. *Multiple response MFP Analysis is done at SPSS 

 
 

Annexure 5: Food Sources of nutrients of pregnant women, lactating women and non-lactating and non-pregnant women in 

Rajasthan, 2017. 

L1 L2 NPNL P1 P2 

Energy 

Food % Rank Food % Rank Food % Rank Food % Rank Food % Rank 

Wheat flour 19.8 1 Wheat flour 21.3 1 Dry maize flour 31.4 1 Dry maize flour 15.5 1 Dry maize flour 22 1 

Pearl millet 12.3 2 Pearl millet 13.1 2 Pearl millet 15.3 2 Pearl millet 13.5 2 Wheat flour 15.7 2 

Dry maize flour 9.4 3 Dry maize flour 9.9 3 Wheat flour 10.6 3 Wheat flour 12.5 3 Pearl millet 13.5 3 

Jaggery 9 4 Buffalo ghee 9.3 4 Bengal gram roasted 9.1 4 Buffalo ghee 10.5 4 Buffalo ghee 10.5 4 

Bengal gram roasted 6.4 5 Buffalo milk 7.4 5 All cooking oil 7.7 5 All cooking oil 6.6 5 Buffalo milk 7.5 5 

Protein 

Food % Rank Food % Rank Food % Rank Food % Rank Food % Rank 

Wheat flour 21.5 1 Wheat flour 19 1 Buttermilk 16.3 1 Buttermilk 18 1 Buffalo milk 17.6 1 

Fresh peas  15.4 2 Fresh peas 16.6 2 Bengal gram roasted 15.4 2 Buffalo milk 14.9 2 Wheat flour 16.1 2 

Buffalo Milk  11.5 3 Buffalo milk 15.3 3 Dry maize flour 13.5 3 Wheat flour 14.5 3 Buttermilk 13.6 3 

Bengal gram roasted 11.3 4 Bengal gram roasted 9.9 4 Wheat flour 10.5 4 Pearl millet 10 4 Dry maize flour 10.7 4 

Pearl millet 8.1 5 Pearl millet 9.3 5 Pearl millet 9.8 5 Dry maize flour 9.4 5 Pearl millet 9.9 5 

Iron 

Food % Rank Food % Rank Food % Rank Food % Rank Food % Rank 

Wheat flour 25.2 1 Wheat flour 30 1 Dry maize flour 22.5 1 Pearl millet 18.6 1 Wheat flour 23.4 1 
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L1 L2 NPNL P1 P2 

Pearl millet 19.1 2 Pearl millet 18.8 2 Bengal gram roasted 22.2 2 Cluster beans 17.7 2 Dry maize flour 19.2 2 

Bengal gram roasted 15.6 3 Bengal gram roasted 17.7 3 Pearl millet 18.5 3 Wheat flour 17.5 3 Pearl millet 18.3 3 

Lentil dal 9.5 4 Onion stalk 9 4 Wheat flour 14.2 4 Dry maize flour 11.3 4 Cluster beans 10.8 4 

Dry Maize flour 8.4 5 Dry maize flour 7 5 Cluster beans 9.4 5 Rice flakes 7.5 5 Bengal gram roasted 5.4 5 

Zinc 

Food % Rank Food % Rank Food % Rank Food % Rank Food % Rank 

Wheat flour 30.8 1 Wheat flour 34 1 Dry maize flour 35.1 1 Wheat flour 22.9 1 Dry maize flour 27.8 1 

Pearl millet 16.8 2 Pearl millet 17 2 Pearl millet 17.7 2 Dry maize flour 20.2 2 Wheat flour 25.7 2 

Dry maize flour 12.1 3 Dry maize flour 11.3 3 Wheat flour 16 3 Pearl millet 17.1 3 Pearl millet 17.6 3 

Bengal gram roasted 10.2 4 Bengal gram roasted 10.8 4 Bengal gram roasted 13.7 4 Cluster beans 5.4 4 Buffalo milk 3.9 4 

Lentil dal 8.6 5 Bengal gram dal 6.2 5 Cluster beans 2.8 5 Rice flakes 4.8 5 Bengal gram roasted 3.4 5 

Calcium 

Food % Rank Food % Rank Food % Rank Food % Rank Food % Rank 

Buffalo milk 27.1 1 Buffalo milk 38.1 1 Cluster beans 19.8 1 Cluster beans 28.4 1 Buffalo milk 27.4 1 

Cow milk curd 12.1 2 Cow milk curd 13.7 2 Buffalo milk 19.6 2 Buffalo milk 21.2 2 Cluster beans 19.6 2 

Milk cow 11.2 3 Wheat flour 11.7 3 Buttermilk 12.2 3 Buttermilk 8.5 3 Ladyfinger 10.1 3 

Wheat flour 10 4 Bengal gram roasted 6.3 4 Cow milk curd 8.4 4 Ladyfinger 7 4 Buttermilk 7.2 4 

Gum 6 5 Milk cow 4.2 5 Bengal gram roasted 7.1 5 Cow milk curd 7 5 Cow milk curd 6.3 5 

Vitamin C 

Food % Rank Food % Rank Food % Rank Food % Rank Food % Rank 

Raw mango 42.2 1 Onion stalk 29.2 1 Potato 20.6 1 Raw mango 24.5 1 Raw mango 20.7 1 

Potato 24 2 Fresh peas 22.1 2 Cabbage 16.6 2 Cluster beans 15.5 2 Ladyfinger 15.5 2 

Fresh peas 11.8 3 Potato 21.4 3 Raw mango 13.3 3 Cauliflower 11.7 3 Cauliflower 14.2 3 

Onion 7.4 4 Spinach 7.8 4 Cluster beans 13.1 4 Ladyfinger 11.4 4 Potato 12.6 4 

Onion stalk 5.7 5 Onion 6.6 5 Onion stalk 10.9 5 Onion stalk 10.2 5 Cluster beans 10 5 

Flotate 

Food % Rank Food % Rank Food % Rank Food % Rank Food % Rank 

Bengal gram roasted 18.6 1 Bengal gram roasted 16.5 1 Cluster beans 20.7 1 Cluster beans 33 1 Cluster beans 22.4 1 

Wheat flour 13.9 2 Onion stalk 14.4 2 Bengal gram roasted 18.4 2 Ladyfinger 8 2 Ladyfinger 13.7 2 
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L1 L2 NPNL P1 P2 

Onion 10.7 3 Wheat flour 13.3 3 Dry maize flour 12.8 3 Pearl millet 7.1 3 Dry maize flour 9.4 3 

Pearl millet 10.2 4 Pearl millet 10.1 4 Pearl millet 7.1 4 Dry maize flour 6.1 4 Wheat flour 8 4 

Spinach 6 5 Spinach 7.9 5 Onion 6.5 5 Wheat flour 5.3 5 Pearl millet 6.5 5 

Vitamin A RE 

Food % Rank Food % Rank Food % Rank Food % Rank Food % Rank 

Buffalo milk 18.8 1 Buffalo ghee 22.3 1 Dry maize flour 27.2 1 Buffalo ghee 24 1 Buffalo ghee 24.8 1 

Buffalo ghee 18.1 2 Buffalo milk 22.1 2 Buffalo milk 20.2 2 Buffalo milk 19.2 2 Buffalo milk 24.1 2 

Hydrogenated fat 16.2 3 Spinach 18.1 3 Onion stalk 9.9 3 Spinach 14 3 Dry maize flour 11.7 3 

Spinach 12.5 4 Onion stalk 16.3 4 Cluster beans 7.8 4 Cluster beans 10.7 4 Spinach 11 4 

Milk cow 9.4 5 Hydrogenated fat 6.1 5 Spinach 7.6 5 Onion stalk 8.4 5 Cluster beans 8.3 5 

Vitamin A RAE 

Food % Rank Food % Rank Food % Rank Food % Rank Food % Rank 

Cow milk curd 23.4 1 Cow milk curd 22.7 1 Cow milk curd 19.1 1 Cow milk curd 18.7 1 Cow milk curd 17.2 1 

Wheat flour 11.6 2 Wheat flour 15.6 2 Buttermilk 13.8 2 Buttermilk 12.5 2 Buffalo milk 10.3 2 

Buffalo milk 7.6 3 Buffalo milk 12.6 3 Dry maize flour 13.2 3 Buffalo milk 7.4 3 Buttermilk 10.1 3 

Onion 7.6 4 Onion 5.9 4 Pearl millet 7.3 4 Dry maize flour 6.9 4 Dry maize flour 9.8 4 

Potato 6.5 5 Potato 5.4 5 Buffalo milk 5.3 5 Cluster beans 6.7 5 Wheat flour 8.5 5 
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Annexure 6 (a): Verification of food based recommendations and the cost (rupees/day) of the 

lowest cost diet for P & L women4 
 

For me it would be to follow this 

recommendation 

 
If your family had an extra Rs 35 per day to spend….To 

follow this recommendation 
 

L1 L2 P1 P2 Total L1 L2 P1 P2 Total 

Eat Cereals/millets at least 3 times per day (serving size 110g)  

Easy 68.9 64.4 80.0 82.2 73.9 77.5 83.3 90.7 95.2 86.8 

Difficult 22.2 28.9 17.8 17.8 21.7 20.0 16.7 9.3 4.8 12.6 

Impossible 8.9 6.7 2.2 0.0 4.4 2.5 0.0 0.0 0.0 0.6 

Eat Green gram/Bengal gram/Red Gram dhal at least 2 times per day(serving size 30g) 

Easy 75.6 68.9 86.7 68.9 75.0 92.5 88.1 97.8 88.4 91.8 

Difficult 22.2 24.4 13.3 31.1 22.8 5.0 7.1 2.2 11.6 6.5 

Impossible 2.2 6.7 0.0 0.0 2.2 2.5 4.8 0.0 0.0 1.8 

Eat Sugar and Jaggery at least 3 times per day (serving size 15g) 

Easy 82.2 84.4 91.1 82.2 85.0 97.5 90.5 95.5 92.9 94.1 

Difficult 20.0 15.6 6.7 15.6 14.4 2.5 9.5 4.6 7.1 6.0 

Impossible 0.0 0.0 2.2 2.2 1.1 0.0 0.0 0.0 0.0 0.0 

Eat one Guava/Kinnow /Ziziphus at three times per week 

Easy 48.9 37.8 44.4 55.6 46.7 83.3 79.6 84.4 95.5 85.7 

Difficult 51.1 62.2 55.6 42.2 52.8 16.7 20.5 15.6 4.6 14.3 

Impossible 0.0 0.0 0.0 2.2 0.6 0.0 0.0 0.0 0.0 0.0 

Eat egg/soya -nutties at least three times per week 

Easy 31.1 34.1 31.1 28.9 31.3 54.6 53.5 44.4 61.4 53.4 

Difficult 28.9 22.7 20.0 37.8 27.4 4.6 4.7 6.7 6.8 5.7 

Impossible 40.0 43.2 48.9 33.3 41.3 40.9 41.9 48.9 31.8 40.9 

Eat groundnut at least three times per week (serving size 80g) 

Easy 71.1 52.3 66.7 60.0 62.6 88.4 85.7 82.2 84.1 85.1 

Difficult 26.7 43.2 28.9 31.1 32.4 11.6 14.3 17.8 11.4 13.8 

Impossible 2.2 9.1 4.4 8.9 6.2 2.3 0.0 2.2 9.1 3.5 

Drink 2 glass of milk and one glass of Buttermilk everyday (serving size 200ml) 

Easy 88.9 91.1 97.8 86.7 91.1 95.1 95.5 95.5 88.1 93.6 

Difficult 8.9 6.7 0.0 6.7 5.6 2.4 2.3 2.3 4.8 2.9 

Impossible 2.2 2.2 2.2 6.7 3.3 2.4 2.3 2.3 7.1 3.5 

Eat three vegetables per day including GLVs and potatoes 

Easy 82.2 71.1 68.9 77.8 75.0 95.4 90.9 84.1 93.0 90.8 

Difficult 17.8 28.9 28.9 17.8 23.3 2.3 9.1 18.2 7.0 9.2 

Impossible 0.0 0.0 2.2 4.4 1.7 2.3 0.0 0.0 0.0 0.6 
 

 

 

 
4 Analysis has been done in SPSS 
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Annexure 6(b):  The reason of struggle to follow the recommendation5 

Reasons Category 

 L1 L2 P1 P2 Total 

Eat Cereals/millets at least 3 times per day (serving size 110g) 

A 30.8 46.7 11.1 25.0 31.1 

B 46.2 46.7 22.2 62.5 44.4 

B&C 0.0 0.0 22.2 0.0 4.4 

C 0.0 0.0 11.1 0.0 2.2 

E 23.1 6.7 33.3 0.0 15.6 

F 0.0 0.0 0.0 12.5 2.2 

Eat Green gram/Bengal gram/Red Gram dhal at least 2 times per day (serving size 30g) 

A 0.0 10.0 0.0 0.0 2.8 

B 57.1 70.0 40.0 85.7 69.4 

C 0.0 0.0 0.0 7.1 2.8 

D 0.0 10.0 20.0 0.0 5.6 

E 42.9 10.0 40.0 0.0 16.7 

F 0.0 0.0 0.0 7.1 2.8 

Eat Sugar and Jaggery at least 3 times per day (serving size 15g)  

B 37.5 30.0 50.0 42.9 38.7 

C 0.0 0.0 0.0 14.3 3.2 

E 62.5 60.0 50.0 28.6 51.6 

F 0.0 10.0 0.0 14.3 6.5 

Eat one Guava/Kinnow /Ziziphus at three times per week 

B 59.1 77.8 42.3 61.9 60.4 

B&C 18.2 11.1 19.2 23.8 17.7 

B&E 0.0 3.7 0.0 0.0 1.0 

C 9.1 0.0 23.1 9.5 10.4 

C&B 0.0 0.0 3.9 0.0 1.0 

D 9.1 0.0 3.9 4.8 4.2 

E 0.0 3.7 3.9 0.0 2.1 

F 4.6 3.7 3.9 0.0 3.1 

Eat egg/soya -nuts at least three times per week 

A 0.0 7.1 6.9 0.0 3.4 

B 26.7 17.9 24.1 41.9 28.0 

B&C 0.0 7.1 3.5 0.0 2.5 

B, C&E 0.0 0.0 0.0 3.2 0.9 

C 40.0 25.0 27.6 35.5 32.2 

C&D 0.0 0.0 3.5 0.0 0.9 

D 6.7 25.0 20.7 6.5 14.4 

D&E 3.3 0.0 0.0 0.0 0.9 

E 23.3 17.9 13.8 9.7 16.1 

E&D 0.0 0.0 0.0 3.2 0.9 

Eat groundnut at least three times per week (serving size 80g) 

 
5 Analysis has been done in SPSS 
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Reasons Category 

 L1 L2 P1 P2 Total 

Eat Cereals/millets at least 3 times per day (serving size 110g) 

B 75.0 84.2 64.7 75.0 75.0 

B&C 8.3 0.0 17.7 0.0 5.9 

C 8.3 0.0 5.9 15.0 7.4 

D 0.0 5.3 11.8 0.0 4.4 

E 8.3 10.5 0.0 10.0 7.4 

Drink 2 glass of milk and one glass of Buttermilk everyday (serving size 200ml) 

A 20.0 16.7 0.0 33.3 20.0 

B 40.0 66.7 0.0 33.3 46.7 

B&C 0.0 0.0 100.0 0.0 6.7 

C 0.0 0.0 0.0 33.3 6.7 

E 40.0 16.7 0.0 0.0 20.0 

Eat three vegetables per day including GLVs and potatoes 

B 25.0 45.5 60.0 44.4 44.7 

B&C 25.0 18.2 10.0 22.2 18.4 

C 37.5 36.4 30.0 33.3 34.2 

E 12.5 0.0 0.0 0.0 2.6 
*Figures are in percentage  

Note: A=It’s a lot of food, I couldn’t digest it, B=This food is too expensive, C=I can’t obtain this food in my community, D=Eating this is not 

consistent with my/our belief, E=I don’t like this food, F=Others 
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Annexure 7: Dietary diversity from food frequency (median score for food group) in Rajasthan 

Characteristic

s 

Dietary Diversity from Food Frequency (Median Score for Food Group)     

Lactating Pregnant NPNL 

Pulses 
& their  
Produc

ts 

Cereal
s and 
millet

s 

Nuts 
and 
oil 

seed
s 

Roots 
and 

Tuber
s 

Green 
leaves 

vegetabl
es 

 Other 
vegetabl

es 

Fruit
s 

Milk & 
Milk  

Produc
ts 

Pulses 
& their  
Produc

ts 

Cereal
s and 
millet

s 

Nuts 
and 
oil 

seed
s 

Roots 
and 

Tuber
s 

Green 
leaves 

vegetabl
es 

Other 
vegetabl

es 

Fruit
s 

Milk & 
Milk  

Produc
ts 

Pulses 
& their  
Produc

ts 

Cereal
s and 
millet

s 

Nuts 
and 
oil 

seed
s 

Roots 
and 

Tuber
s 

Green 
leaves 

vegetabl
es 

Other 
vegetabl

es 

Fruit
s 

Milk & 
Milk  

Produc
ts 

Age-Group (in years) 

18-25 7.0 8.0 7.0 8.0 8.5 15.0 14.0 4.0 8.0 8.0 7.0 8.0 8.0 15.0 14.0 5.0 8.0 8.0 7.0 7.0 8.0 15.0 14.0 5.0 

25-29 7.0 8.0 7.0 8.0 9.0 16.0 14.0 5.0 8.0 8.0 7.0 8.0 9.0 15.0 14.0 5.0 9.0 8.0 7.0 8.0 9.0 15.0 15.0 5.0 

30+ 7.0 8.0 7.0 7.0 9.0 15.0 14.0 5.0 7.5 8.0 7.0 7.0 9.0 13.0 13.0 4.5 9.0 8.0 7.0 8.0 9.0 16.0 14.0 5.0 

Religion 

Hindu 7.0 8.0 7.0 8.0 9.0 16.0 14.0 5.0 8.0 8.0 7.0 8.0 8.0 15.0 14.0 5.0 9.0 8.0 7.0 8.0 9.0 16.0 15.0 5.0 

Muslim 7.0 7.0 7.0 7.0 7.5 15.0 14.0 4.0 8.0 8.0 6.0 7.0 8.0 14.0 14.0 5.0 9.0 8.0 7.0 7.0 8.0 15.0 14.0 5.0 

Caste 

Scheduled 

caste (SC) 

7.0 8.0 7.0 8.0 9.0 16.0 14.0 4.0 8.0 8.0 6.0 8.0 8.0 15.0 14.5 5.0 8.0 8.0 6.0 8.0 9.0 15.0 14.0 5.0 

Scheduled 

tribe (ST) 

6.0 8.0 6.0 8.0 9.0 15.0 13.0 4.0 7.5 7.0 4.0 8.0 8.0 15.0 14.0 4.0 9.0 8.0 7.0 8.0 9.0 16.0 15.0 5.0 

Other 

backward 

class (OBC) 

7.0 7.0 7.0 8.0 8.0 15.0 14.0 5.0 8.0 8.0 7.0 8.0 8.0 14.0 14.0 5.0 9.0 8.0 7.0 8.0 8.0 15.0 14.0 5.0 

General 8.0 9.0 8.0 8.0 9.0 15.0 15.0 5.0 10.0 10.0 8.0 8.0 9.0 16.0 15.0 5.0 8.5 8.0 8.0 8.0 9.5 16.5 15.0 5.0 

Education 

Illiterate 6.0 7.0 6.0 7.0 8.0 15.0 13.0 4.0 7.0 7.0 6.0 7.0 8.0 15.0 13.0 4.0 8.0 7.0 6.0 8.0 8.0 15.0 14.0 5.0 

Upto Class 5 7.0 8.0 7.0 8.0 9.0 16.0 14.0 5.0 8.0 7.0 7.0 7.0 8.0 14.0 14.0 5.0 8.5 8.0 7.0 8.0 8.0 14.5 15.0 5.0 

UptoClass10 8.0 8.0 8.0 8.0 9.0 15.0 14.0 5.0 8.0 9.0 7.0 8.0 8.0 15.0 15.0 5.0 9.0 9.0 8.0 8.0 9.0 16.0 15.0 5.0 

Greaterthanc

lass10 

8.0 9.0 8.0 8.0 9.0 16.0 16.0 5.0 9.0 10.0 8.0 8.0 9.0 16.0 15.0 6.0 8.0 9.0 8.0 8.0 9.0 15.0 15.0 5.0 

Expenditure Group of Household (in INR) 

<5000 7.0 7.0 7.0 8.0 9.0 16.0 14.0 5.0 8.0 7.0 7.0 8.0 8.0 15.0 14.0 5.0 9.0 8.0 7.0 8.0 8.0 15.0 14.0 5.0 

5000-10000 7.0 8.0 7.0 8.0 9.0 16.0 14.0 4.0 8.0 8.0 7.0 8.0 8.0 15.0 14.0 5.0 9.0 8.0 7.0 8.0 9.0 16.0 15.0 5.0 

>10000 8.0 9.0 8.0 8.0 8.0 15.0 14.0 5.0 8.0 9.0 7.0 8.0 8.0 15.0 14.0 5.0 8.5 9.0 8.0 8.0 9.0 16.5 15.0 5.0 
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Annexure 8: Gate-Keepers View on Food Avoidance and Preferred Foods for the Benefit of 

Lactating and Pregnant Women 

Pregnancy is an active anabolic state characterized by a series of small adjustments, the purpose of which 

is to allow growth and development of the fetus while maintaining maternal homeostasis and preparing 

for breast feeding. The demand for both energy and nutrients is increased during pregnancy. They depend 

primarily on the nutritional status of the mother before conception and explain its ability to adapt to 

various nutritional situations.  Poor maternal nutrition adversely affects pregnancy and birth outcomes, 

particularly the rural women who are more vulnerable. A lactating mother’s nutritional requirement should 

meet needs of self and that of an infant.  

In the study, an attempt has been also made to assess the food practices and beliefs during pregnancy and 

lactation among women residing in the studied districts of Rajasthan. Data was collected by In-Depth 

Interviews (IDIs) with gate keepers, key informants and with pregnant and lactating women.  

The study revealed that due to food taboos the situation of pregnant and lactating women is further 

complicated, consequently either adding to or leading to negative balance of nutrients. Common belief is 

the concept of ‘hot foods' that produce heat in the body and ‘cold foods' that have a cooling effect on the 

body. Pregnant women in studied district are shelled with so many instructions and suggestions which end 

up puzzling them about what to eat and what not to eat. 

There is a shared belief that raw papaya, ripe papaya, banana, fish, meat, and poultry are hot foods and 

consumption of these food items during pregnancy causes abdominal pain and uterine contractions. 

Potatoes, colocasia, Bengal Gram Roasted, Black Gram, Tea and Coffee are also avoided during pregnancy. 

Banana, colocasia (Arbi) and lady finger is avoided as it is considered that it’s makes the child to stick with 

the uterus making the delivery difficult. Papaya is also avoided for the first 3 months of pregnancy. All 

condiments and spices like black pepper, cloves and chilies are avoided during lactation as these causes 

human milk to dry up and the ability to feed the child reduces. Black Gram is avoided as this causes acidity, 

rice is avoided as this food is considered cold food which can cause the womb to catch cold. 

Similarly, it was thought out that Jaggery is hot food, causing harm to the womb. Excess of Ghee is also 

avoided as this causes fat to be deposited in women’s body causing difficulty in delivery. Consumption of 

“GOND” is also avoided during pregnancy, since this is harmful for the child in the womb and gets stuck to 

the uterus. Yam (Ratalu) vegetable can cause itching. Consumption of Tulsi is also considered bad during 

pregnancy. Consumption of tobacco, alcohol is also avoided. 
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Almost all pregnant and lactating mothers believed that certain foods when consumed increased the body 

temperature and were thus best avoided. Potatoes and spices, fish, papaya, sesame, milk, egg, unripe 

mangoes, were considered to increase body heat and were avoided to various extents in the diet. Sesame 

seeds caused wheezing, seizures, and pneumonia in child, if it was consumed during antenatal period. Eggs 

were tabooed to increase ear discharge and cause alopecia hence was totally avoided by mothers during 

the antenatal period. Dry seeds and fried foods were believed to decrease the overall growth of the child 

and hence were avoided. Tubers increase flatulence in the mother and baby and hence consumption was 

reduced.  

It was thought that sour foods like Curd, cheese, amla (gooseberry), grapes, custard apple, green leafy 

vegetables are considered cold and consumption of these food items during pregnancy causes cold and 

fever to the mother and during lactation causes cold and cough to the child. Oily foods are also avoided 

during pregnancy and lactation. Food avoided during lactation were high salt intake, chillies, pickels, maize, 

chutney, sour and Buttermilk.  

Skin colour of the baby was a priority. Fairer skin is attributed to increased physical attractiveness and all 

efforts were taken by the parents to lighten the skin colour of expected baby. Most mothers believed that 

milk with kesar makes the child fair and healthy. Fresh/Dried coconut is good for the complexion of the 

child, but they do not decide the sex of the child, Sweet Batashey are also good for complexion. Conversely 

food items made of raggi, though nutritious was avoided for the fear that it may darken the baby. 

Foods Preferred during Pregnancy is khichri (boiled rice with mix vegetables), boiled milk, goat milk, green 

gram, kangani halwa, apple, pomegranate, orange, dried dates, green leafy vegetables (GLV), moong, 

almonds, cashew nuts, coconut.  

Foods Preferred during Lactation are wheat chapati, jaggery/bajra raab, jaggery water, sweet Buttermilk, 

cumin seeds, carom seeds, dry ginger, laddu, desi ghee, gond laddu and dried gum. Most mothers agreed 

that green leafy vegetables, rice, less spice, bread, ragi, jowar, groundnut powder, fruits like apple, 

mosambi, sapota improve the health of mother and child. Including variety of fruits during pregnancy 

enhances good health. Increasing the number of meals assumed prime importance during the first and 

second trimesters. It is quintessential by most mothers for maternal and child health. “Increased quantity 

of food is important during antenatal period as they need more nutrition for themselves and the growth 

of the baby.” However, during the last trimester food consumption is reduced to reduce abdominal 

distension.  


