
INTRODUCTION

Diet plays an important role in human health such that a healthy and well-balanced diet
takes care of all the essential nutrients needed to maintain body’s cellular metabolism, growth
and energy needs. Improper dietary intake pattern and unhealthy food habits contribute to
numerous lifestyle disorders namely overweight and obesity, metabolic syndrome,
cardiovascular disorders, type II diabetes mellitus and even to certain type of cancers (WHO,
2017). Women of reproductive age or premenopausal women globally are exhibiting a high
prevalence of lifestyle disorders (Puhl et al., 2010 and Peterson et al., 2004). Recent reports
revealed that Indian urban women of reproductive age (18-49 years) are exhibiting high
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ABSTRACT
Deficient nutrient intake during the reproductive years, apart from posing a serious health risk
to the nutritional status of women, also present considerable health risks to the offsprings.
Therefore, the present cross sectional study is aimed at examining the dietary intake pattern
and nutrient intake of North Indian healthy adult women of reproductive age. Information
regarding dietary pattern and mean nutrient intake was elicited using 24-hour dietary recall and
food frequency questionnaire method from eighty-one premenopausal women (20-39 years),
respectively. The study showed that the mean energy intake of the subjects was 83.5% of the
RDA. Fruits intake for more than 5 days in a week was reported by only one-third of the
subjects while daily (>5 days in a week) vegetable consumption was reported by 95.1% of the
subjects; calorie dense fried local foods (29.6%) and chips/namkeen (30.9%) were the most
frequently consumed food items i.e. twice or thrice in a week by the study population and a
more frequent consumption of sweetened drinks (8.6%) and aerated beverages (13.6%) i.e.
twice or thrice in a week was observed in the study population. Inadequate nutritional intake
and faulty dietary pattern was observed in the study respondents thus indicating a need for
better efforts to enhance nutritional awareness so as to promote healthy lifestyle in premenopausal
women.
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incidence of overweight and obesity (15%-16%) (Pradeepa et al., 2015), cardiovascular
risks (2.5%-12.6%) (Rao et al., 2015), type II diabetes mellitus (38.7%-57.4%) (Mohan et
al., 2016 and Pradeepa et al., 2015) and certain types of cancers too. Faulty modern day
lifestyle practices such as increased working hours, constant stress-inducing environment at
work (Thakur et al., 2016); unhealthy food choices consisting of increased availability and
consumption of calorie-dense instant foods and lower consumption of fruits and vegetables;
all this leads to improper dietary pattern and inadequate nutrient intake (Ramachandran et
al., 2006, Ramachandran et al., 2008 and Popkin, 2006). Deficient nutrient intake during the
reproductive years, apart from posing a serious health risk to the nutritional status of women,
also present considerable health risks to the offsprings. Therefore, the present study was
planned to examine the dietary intake pattern and to estimate the mean nutrient intake of
North Indian healthy adult women of reproductive age.

METHODOLOGY
The data presented in the study is part of a cross-sectional, population-based study in

which obese and non-obese euthyroid healthy premenopausal women were investigated for
the association of grades of excess fat with serum thyrotropin levels.

The study has been carried out in G.B. Pant University of Agriculture and Technology,
Pantnagar, Udham Singh Nagar district, Uttarakhand.

This is a cross-sectional, population-based study conducted during the period of August
2015 to October 2015 in the study area among eighty-one non-pregnant, non-lactating, healthy
premenopausal women, aged between 20 and 39 years. Women not suffering from any self-
reported cardiovascular disease, hypertension, diabetes, dyslipidemia, severe renal or hepatic
disease and not receiving antihypertensive drugs, hypoglycemic drugs, or lipid-lowering
medications were enrolled in the study.

Dietary intake assessment :
Information concerning dietary habits and dietary intake pattern was elicited using 24-

hour dietary recall method and food frequency questionnaire method. Qualitative information
regarding the frequency of common food items on which the information might not be distinctly
elicited through 24-hour dietary recall was congregated over the last one year via food
frequency questionnaire. For above-mentioned purpose, the proforma developed under the
Integrated Disease Surveillance Project by National Institute of Medical Statistics, ICMR
(2009), for non-communicable disease risk factors survey in phase I states, was adopted.
Subjects were asked to give information on number of days in a week when fruits were
consumed, number of serving of fruits consumed in a day, number of days in a week when
vegetables were consumed, number of serving of vegetables consumed in a day, frequency
of consumption (daily, at least once in a week, twice or thrice a week, once in a month,
fortnightly, occasionally or rarely or never) of cheese and butter, fried local food, red meat,
eggs, chicken, fish, aerated soda, sweetened drinks, pizza/burger/French fries, cakes/pastries
or other bakery items, chips/namkeen.

The 24-hour dietary recall was used for the purpose of collecting elaborate information
on all the current usual daily foods and beverages consumed by the subject in the past 24
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hours. The cook was asked to describe accurately the serving size along with the details of
each and every ingredient used in preparation as well as the method of preparation of the
recipe. Cooked foods which were recorded were then converted to raw ingredients and into
their respective amounts on the basis of standardized recipes. The macronutrient intake with
regards to the mean calorie, protein and fat was calculated as per the Indian food composition
tables (Longvah et al., 2017) and then evaluated for the per cent adequacy using
recommended dietary allowance given by ICMR (2010).

Statistical analysis :
All statistical analyses were conducted using Statistical Packages for the Social Sciences

version 20.0 (SPSS Inc., Chicago, IL, USA). Normality of all continuous variables was
assessed using the one-sample Kolmogorov-Smirnov Test. The results were presented as
percentage and mean ± standard deviation, as the distribution was found normal. A confidence
interval (CI) of 95% was adopted.

RESULTSAND DISCUSSION
The results pertaining to the study are discussed under the following headings.

Food consumption pattern:
In the pooled sample of 81 healthy women of reproductive age, 30.9% (n=25) subjects

follow vegetarian food habits, 42% (n=34) were ovo-vegetarian whereas 27.2% (n=22)
follow non-vegetarian food habits. The majority (67.9%) of the subjects consume a maximum
of 4 meals or sometimes 5 meals a day whereas 32.1% (n=26) subjects reported consumption
of at least 2-3 meals in a day.

Information was also collected regarding the number and type of meals usually skipped
by the study subjects. 66.7% (n=54) reported no skipping of meals whereas 33.3% (n=27)
reported skipping one or more meals in a day. Most of the subjects skip breakfast (16%,
n=13) while few subjects also reported skipping lunch (6.2%), evening tea (2.5%) and/or
dinner (8.6%).

The frequency of consumption of selected food items such as fruits and vegetables, oils
and fats, eggs and other non-vegetarian food items and regarding the consumption of snacks
and beverages was collected using food frequency questionnaire.

Dietary patterns that include higher consumption of fruits and vegetables are suggested
to be associated with numerous health benefits, including a reduced risk for lifestyle disorders
such as coronary heart disease, stroke and many forms of cancer. Previous researchers
indicated that the required intake of fruit for optimal health benefits is five daily servings of
fruit and vegetable (National Institute of Medical Statistics, 2009), however, only 3.7% of
the study population reported a consumption of 3-4 servings of fruits/day in comparison to 1-
2 servings of fruits consumption/day by the majority (82.7%) of subjects. Fruits were consumed
more than 5 days in a week by only one-third of the subjects. 23.5% subjects revealed the
consumption frequency of fruits of only once or twice a week while 13.6% study respondents
reported nil fruits consumption (Table 1).

Another study also observed fruit intake to be less than 5 servings per day ranging from
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70% to 99% in all the seven states (Andhra Pradesh, Kerala, Madhya Pradesh, Maharashtra,
Mizoram, Tamil Nadu and Uttarakhand) surveyed (National Institute of Medical Statistics,
2009).

With regards to vegetable intake, the majority (95.1%) of the subjects reported
consumption pattern of one or two servings of vegetables/day almost daily (>5 days in a
week). Only 4.9% reported consumption pattern of 3-4 servings of vegetables in a day
(Table 1). Another study also observed the fruits and vegetable intake to be less than 5
servings of fruits per day ranging from 70% to 99% in all the seven states (Andhra Pradesh,
Kerala, Madhya Pradesh, Maharashtra, Mizoram, Tamil Nadu and Uttarakhand) surveyed
(National Institute of Medical Statistics, 2009).

Table 1: Frequency of consumption of fruits and vegetables in a week by the study population
Sr.
No.

Consumption of fruits and vegetables
Combined (n=81)

% (n)

1. Frequency of consumption of fruits/week
a) Never 13.6% (11)

b) 1-2 days in a week 23.5% (19)

c) 3-4 days in a week 32.1% (26)

d) >5 days in a week 30.9% (25)

2. Frequency of consumption of vegetables/week
a) 3-4 days in a week 4.9% (4)

b) >5 days in a week 95.1% (77)

3. Distribution of subjects by servings of fruits and vegetables consumed/day
a) 0 serving of fruit/day 13.6% (11)

b) 1-2 servings of fruit/day 82.7% (67)

c) 3-4 servings of fruit/day 3.7% (3)

d) 1-2 servings of vegetable/day 95.1% (77)

e) 3-4 servings of vegetable/day 4.9% (4)

The proportion of women who reported daily consumption of snacks such as fried local
foods, chips/namkeen, ready to eat foods (RTE) and bakery products were 8.6%, 12.3%,
2.5% and 2.5%, respectively. Calorie dense fried local foods (29.6%) and chips/namkeen
(30.9%) were also found to be the most frequently consumed food items i.e. twice or thrice
in a week by the study population (Table 2). A greater consumption of fried food was not
only associated with higher grades of BMI and weight gain (Mozaffarian et al., 2011) but
also associate positively with generalized and abdominal obesity (Guallar-Castillón et al.,
2007). Furthermore, a recent study found that a high, frequent consumption of fried foods
and other energy-dense snacks not only associated positively with increased adiposity and
risk of obesity but also suggested that overconsumption of fried foods might magnify genetic
influences on adiposity and could also modify the genetic association with adiposity (Qi et
al., 2014). Recent large population-based studies also found that individuals who indulge in
unhealthy snacking or consume large amounts of fast food tend to exhibit unhealthy eating
habits, higher total energy intake, lower physical activity levels and higher levels of sedentary
activity, suggesting that excess consumption of fast food might be an indicator of unhealthy
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lifestyle (Qi et al., 2014). Additionally, energy dense snacks like fried local foods, fast food,
bakery products, chips/namkeen, etc. are rich in trans fat which have also been strongly
associated with increased cardiovascular risks.

Study population also reported a more frequent consumption of sweetened drinks (8.6%)
and aerated beverages (13.6%) i.e. twice or thrice in a week, however, the majority of the
study population reported a rare or nil consumption of sweetened and aerated beverages
(Table 2). Studies conducted among Indian urban population (aged 15-64 years) from seven
states reported an intake of aerated soda and sweetened drinks at least once in a week
ranging from 4.7 to 10.9 per cent and 1.8 to 15.9 per cent by the urban respondents, respectively
(National Institute of Medical Statistics, 2009). Excessive consumption of sugar-sweetened
and aerated beverages was not only found to have negative impact on general health but
was also found to be linked with 180000 deaths in the world each year due to several
reasons such as excess body weight, increased risk of diabetes and cardiovascular diseases
(Lim et al., 2012). High intakes of sweetened and aerated beverages could present deleterious
effects on one’s health and hence, regulatory framework must be tightened to impose taxes
on aerated and sugar-sweetened drinks (Gulati and Misra, 2017).

Out of the total of 81 women subjects who had ovo- and non-vegetarian food habits,
16%, 2.4%, 1.2% and 1.2% consumed eggs, chicken, fish and red meat twice or thrice a
week, respectively. 27.2%, 22.2%, 0 and 3.7% of the subjects revealed the consumption of
eggs, chicken, fish and red meat at least once a week (Table 2).

Table 2 : Frequency of consumption of various food items by the study population
Daily
% (n)

At least once
a  week
% (n)

2-3 times/
week
% (n)

Once in a
month
% (n)

Fortnightly
% (n)

Rarely
% (n)

Never
% (n)

Fried local
foods

8.6% (7) 44.4% (36) 29.6% (24) 3.7% (3) 2.5% (2) 8.6% (7) 0

Aerated
beverages

0 8.6% (7) 8.6% (7) 11.1% (9) 6.2% (5) 39.5% (32) 25.9% (21)

Sweetened
beverages

0 13.6% (11) 13.6% (11) 9.9% (8) 7.4% (6) 44.4% (36) 11.1% (9)

Fast food 0 6.2% (5) 0 16.0% (13) 6.2% (5) 56.8% (46) 14.8% (12)

Ready to eat
products

2.5% (2) 6.2% (5) 12.3% (10) 11.1% (9) 6.2% (5) 42.0% (34) 19.8% (16)

Bakery
products

2.5% (2) 9.9% (8) 12.3% (10) 11.1% (9) 3.7% (3) 54.3% (44) 7.4% (6)

Chips/
Namkeen etc.

12.3% (10) 27.2% (22) 30.9% (25) 8.6% (7) 3.7% (3) 16.0% (13) 1.2% (1)

Butter/
Ghee

24.7% (20) 14.8% (12) 21.0% (17) 9.9% (8) 2.5% (2) 14.8% (12) 12.3% (10)

Frequency of consumption of non-vegetarian foods

Eggs 4.9% (4) 27.2% (22) 16.0% (13) 6.2% (5) 2.5% (2) 9.9% (8) 33.3% (27)

Chicken 1.2% (1) 22.2% (18) 2.5% (2) 4.9% (4) 2.5% (2) 6.2% (5) 60.5% (49)

Fish 1.2% (1) 0 1.2% (1) 0 0 23.5% (19) 74.1% (60)

Red meat 0 7.4% (6) 1.2% (1) 3.7% (3) 2.5% (2) 12.3% (10) 72.8% (59)
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The most commonly used edible vegetable oil was found to be mustard oil with 54%
subjects using it daily followed by the consumption of other vegetable oils like sunflower oil,
rice oil, olive oil, soyabean oil and groundnut oil (Fig. 1). Other studies also showed that the
commonly used oil for cooking purposes in Uttarakhand is mustard oil (80.8%) followed by
soyabean oil (13.5%) (National Institute of Medical Statistics, 2009). In addition to the frequent
consumption of vegetable oil, ghee was also used for cooking purposes in 17% of the subjects’
households. 12% subjects reported consumption of a combination of vegetable oil, ghee and
refined oil for cooking in their households. Besides the use of oil/fats for cooking purposes,
24.7% subjects additionally consume butter or ghee daily with their food (Table 2). Other
researchers also reported that a high proportion of respondents from Uttarakhand consume
cheese/butter daily (National Institute of Medical Statistics, 2009). Use of hydrogenated oil
as the only cooking oil was reported by 3% subjects in their households.

Fig. 1 : Type of edible oils and fats consumed by the study subjects in their household

Macronutrient intake:
The mean daily calorie, protein and fat intake by the 81 euthyroid premenopausal women

was estimated based on the information collected from the 24-hour dietary recall. The mean
daily macronutrient intake was also compared with the per cent adequacy of nutrient using
the recommended dietary allowance (RDA) for the sedentary woman (ICMR, 2010) in
Table 3. The mean energy intake of the subjects was 83.5% of the RDA and ranged from a
lowest of 620.76 Kcal/d to a high of 2698.40 Kcal/d. Low energy intake observed in the
study might be due to the skipping of meals reported by some study respondents. Mean
carbohydrate intake was found to be 228.26±70.2 g/d (95% CI: 212.74-243.78) and ranged
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Table 3 : Nutrient intake of the study population
RDA Mean ± S.D.

(95% CI)
Range

Energy (Kcal/d) 1900 1585.59 ± 462.9
(1483.23-1687.95)

620.76-2698.40

Carbohydrate (g/d) 228.26 ± 70.2 (212.74-
243.78)

93.53-441.38

Protein (g/d) 55 42.11 ± 9.9
(39.91-44.31)

19.53-66.05

Fat (g/d) 20 63.37 ± 21.2
(58.69-68.06)

26.17-117.04

from a lowest of 93.53 g/d to a high of 441.38 g/d. The per cent adequacy with regards to the
mean protein intake was 76.6% and ranged from a lowest of 19.53 g/d to a high of 66.05 g/
d in the study population. Mean total (visible and invisible) fat intake in the subjects was
63.37±21.2 g/d (95% CI: 58.69-68.06) ranging from the lowest intake of 26.2 g/d to a high
intake of 117.04 g/d.

Conclusion:
The study reported unhealthy dietary habits and inadequate nutrient intake among the

women of reproductive age such as increased consumption of fried local foods, processed
foods, chips/namkeen, bakery products, etc. which are rich in saturated fat, trans fatty acid,
refined carbohydrates and low in fiber; frequent consumption of sweetened and aerated
beverages having deleterious impact on health and relatively lower intake of fruits and
vegetables which impart protective role against numerous non-communicable diseases.
Moreover, the calorie and fat intake rise to a high of 2698 Kcal/day and 117.04 g/d for some
study respondents which clearly show a nutritional imbalance among the study respondents.
The study observes that dietary choices play an important role in contributing to the risk of
lifestyle diseases and hence comprehensive efforts are needed to stress on healthy nutritional
choices among the women of reproductive age
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