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Food Insecurity and its Association with Dietary Diversity:
A Cross-Sectional Study in Rural Households in Jammu

Bhavna Langer, Rajiv Kumar Gupta, Rashmi Kumari, Richa Mahajan
Department of Community Medicine, GMC Jammu, Jammu and Kashmir, India

Background: Food insecurity is a matter of public health concern as it is associated with adverse health outcomes particularly among vulnerable
population. Accessibility and availability of nutritious and culturally appropriate food is paramount to achieve zero hunger. To assess the
prevalence of household food insecurity, to estimate the household dietary diversity and its association with household food insecurity. Material
and Methods: Using multistage sampling 381 rural households were surveyed. Household Food Insecurity Access Scale and House hold
Dietary Diversity Scale were used as study instruments. Chi square test was used to compare the two groups and P < 0.05 was considered
to be statistically significant. Results: Prevalence of household insecurity was 33.3% (127) among the surveyed households and 8.1% (31)
had severe food insecurity. The mean HFIS score was 6.85 + 4.82. The household Dietary diversity score was 8.14 + 1.54 for food secure
and 6.51 + 1.38 for severely food insecure households. There was a statistically significant difference in intake of milk and milk products,
fruits, eggs and meat/poultry among food secure and insecure households (P < 0.001 respectively). Conclusion: Food insecurity was high in
rural households and was associated with lower dietary intake of foods from protein group, necessitating a need to reinforce the food security
programmes in rural India with focus to enhance protein rich diet.
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Development Goal 2) difficult to achieve. Disease outbreaks
and ongoing conflicts or wars are adding to the problem of FI.
Fragilities in the agrifood system, disruption in supply chains,
increased prices of seeds and fertilizers, etc., have led to a rise
in food prices. India ranked at number 68 in the Global Food

INTRODUCTION

Food insecurity (FI), a global phenomenon, is widely prevalent
in poor households. FI is a state of chronic, economically or
physically deprived access to food in quality or quantity, and
the dietary intake is not able to meet the nutritional needs and

support the overall health of the people residing in a household
or entire community.!'! At the household level, F1 is suggestive
of psychosocial dysfunction, social and familial problems, and
a resultant decline in health status, of which malnutrition is
the most serious consequence.

Besides extreme environmental conditions, FI is influenced by
social risk factors, such as employment, economic dimensions,
gender, and residence (urban or rural). Household FI also
affects food diversity (FD), and the most vulnerable groups are
children and women. FI leads to lower consumption of fruits and
vegetables, causing micro- and macronutrient deficiencies and
affecting the physical and mental health status of the individual.?

Population explosion, weather vagaries, and ever-declining
land for cultivation are all making food security (Sustainable
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A study on the prevalence of FI helps governments to
rethink and replan about making nutritious diets available
and affordable, leaving no one behind. There is a paucity of
literature on FI in rural areas; hence, this study was conducted
to assess the prevalence of household FI in a rural area, find
its associated factors, and estimate the household FD and its
association with household FI.
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MEeTHODOLOGY

Study design: Cross-sectional study
Study area: Village Kirpind of R.S. Pura Block, Jammu, UT
of Jammu and Kashmir.

Sample size calculation: Assuming that FI has a prevalence of
50.4% with a relative precision of 15%, a confidence interval
0f95%, a design effect of 2, and a rate of nonresponse of 10%,
the sample size was calculated as 369.5!

Study period: The study was conducted between January and
March 2019.

Data collection: R.S. Pura Block has eight health zones. Using
multistage sampling, firstly Simbal Zone was selected using the
lottery method; in the second stage, the villages in the Simbal
Zone were listed and Village Kirpind was selected randomly.
Village Kirpind has a population of 3825, and there are 723
households. All the houses in the village were line listed, and
using a table of random numbers, households were selected
till the sample size was achieved. Village panchayat members
were informed about the purpose of the survey. The head of
the household was approached and explained about the study.
After seeking permission, the participant was approached
and explained the objective of the study. A predesigned,
semi-structured, and pretested questionnaire was used as a
study instrument. The time taken to administer the tool and
record the responses was 20 minutes. The confidentiality of
each participant was ensured. Written consent was sought
from the participants. The interview was conducted in privacy
to make sure that participants did not conceal the true food
situation of the household and did not feel embarrassed to give
correct answers in front of family members.

Inclusion criteria

1. Participants included females aged 20 years or above.

2. Females responsible for the preparation and distribution
of food in the household at least twice a day for at least
the last 4 weeks.

3. Nonpregnant and non-lactating.

Exclusion criteria

1. Eligible participant not available or preoccupied in at least
two Visits.

2. Did not give consent.

Institutional Ethics Committee (IEC) Approval: The
study was duly accorded permission by the Institutional
Ethical Committee of Govt. Medical College Jammu (No.
IEC/2018/591).

Study instrument: It comprises three parts
1. Sociodemographic profile—It includes type of family,
age, education status, employment status, and family income.

2. Household Dietary Diversity Scale (HDDS)—It reflects
the dietary quality of the household as a whole and includes
a set of 12 food groups. The person who cooked food in
the household was requested to answer the questions. The

reference period was the previous 24 hours. For this study, food
consumed included those prepared and not prepared at home.
The value of the HDDS variable for a household ranges from 0
to 12 for food consumed by members of the household (0 =no,
1 =yes). The scores of each household are added up.

Sum of HDDS

Average HDDS =
Total no. of households

3. Household FI Access Scale (HFIAS)!"!: The person who
used to prepare food most of the time was asked to reply to
the questionnaire. It consists of nine occurrence questions
representing access, perceptions regarding the vulnerability
of food, behavioral responses to insecurity, and nine
questions enquiring about the frequency, which were asked
to determine how often the condition occurred in the previous
four weeks (30 days). The responses are recorded as a range,
presented as rarely (1), sometimes (2), or often (3). “Household”
included “persons who for at least four days of a week took
meals together and slept under the same roof.” The score for a
household ranged from a maximum of 27 to a minimum score
of 0. If the score is high, then the household is considered to be
experiencing more FI (access). The HFIAS score (0-27) was
calculated by summing up the frequency of occurrence during
the last 4 weeks for all the Fl-related conditions.

Sum of HFIAS scores
in the sample
Number of HFIAS scores

(i.e., households) in the sample

Average HFIAS Score'” =

Households were categorized into four levels of household
FI (access): food secure and mild, moderately, and severely
food insecure based on affirmative responses to more severe
conditions as given in responses to questions marked with
different colors in Table 1. The occurrence questions in HFIAS
focus on three different domains of FI: anxiety and uncertainty
about the supply of food in the household, insufficient quality
both in terms of variety and preferences for a particular type
of food, and insufficiency in food intake and the physical
consequences occurring because of it.

Food-secure household (FSH) had “members who were rarely
worried in the last four weeks for not taking enough food.”

Mildly food-insecure households (MI-FIH) had “members
sometimes or often worried that they were not having enough
food, and/or were not able to eat foods which they liked, ate
monotonous, and rarely took undesirable foods.”

Moderately food-insecure households (MO-FIH) had
“members who sometimes or often ate a diet that was not
desirable or, had started cutting rarely or sometimes on
the quantity by decreasing the meal portion or number and
frequently reduced food quality.”

Severely food-insecure households (SE-FIH) had “often to
cut on meal portions or the number and/or faced any of the
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Table 1: Assessment of household food insecurity using HFIAS among the surveyed households

No Rarely Sometimes Often
1. In the past 4 weeks, did you worry that your household would not have enough food? 264 (69.3) 54 (14.2) 45 (11.8) 18 (4.7)
2. In the past 4 weeks, were you or any household members not able to eat the kinds of foods 275 (72.2) 42 (11.0) 45 (11.8) 19 (5.0)
you/they preferred because of a lack of resources?
3. In the past 4 weeks, did you or any household members have to eat a limited variety of 296 (77.7) 33 (8.7)
foods due to a lack of resources?
4. In the past 4 weeks, did you or any household members have to eat some foods that you/ 303 (79.5) 30 (7.9)

they really did not want to eat because of a lack of resources to obtain other types of food?
5. In the past 4 weeks, did you or any household members have to eat a smaller meal than

you/they felt you/they needed because there was not enough food?

6. In the past 4 weeks, did you or any household members have to eat fewer meals in a day

because there was not enough food?

7. In the past 4 weeks, was there ever no food of any kind to eat in your household because of

lack of resources to get food?

8. In the past 4 weeks, did you or any household members go to sleep at night hungry because

there was not enough food?

9. In the past 4 weeks, did you or any household members go a whole day and night without

eating anything because there was not enough food?

338 (88.7)
344 (90.1)
356 (93.4)
359 (94.2)

367 (96.3)

Food secure

three conditions which predicted severity (severe shortage of
food, not having food for dinner or not eaten for entire day
and night).”

Data analysis

Data that were collected were entered in Microsoft Excel
and also transferred to Statistical Package for the Social
Sciences (SPSS) (version 20.0) for conducting statistical
analysis. Wherever applicable, proportion and mean (standard
deviation (SD)) were calculated. The Chi-square test was used
to compare sociodemographic variables and different food
categories between the food-secure and food-insecure groups,
and P < 0.05 was considered to be statistically significant.

ResuLts

A total of 381 households were assessed. The mean age of
the participants was 39.90 + 11.14 years, and 86 (22.6%)
participants were less than 30 years of age, and only 3.67% were
more than 70 years. 90.55% of respondents were housewives,
and 15.74% were illiterate. 97.11% owned the house they were
residing. The mean family size was 4.97 + 1.84. The mean
family income in Rs per month was <5000, 5000-20,000,
and >20,000 in 12.59%, 31.49%, and 55.90% of houscholds,
respectively. The percentage of monthly family income
spent on acquiring food items was <25%, 25-50%, 50—75%,
and 75-100% in 48.55%, 39.37%, 11.54%, and 0.52% of
households, respectively.

Table 1 shows that 30.70% of households were worried that
they did not have enough food. 27.82% had eaten food that
was of limited variety as they lacked the resources to purchase
it. 9.71% had eaten fewer meals. The prevalence of household
FI was 33.3% (127/381) among the surveyed households,
while 8.1% (31/381) had severe FI [Table 2]. The mean HFIS
score was 6.85 +4.82. Among FIHs (no. 127) when assessed
for different domains, anxiety and uncertainty were found

Mildly food insecure

in 112 (88.18%), insufficient quality in 119 (93.70%), and
insufficient quantity in 62 (48.81%) households.

The mean household diversity score was 7.76 + 1.58; among
the households with food security, it was 8.14 + 1.54, and
in FIHs, the score was 7.00 £ 1.38 (MI-FIH 7.4 + 1.19,
MO-FIH 6.8 + 1.42, and SE-FIH 6.51 + 1.38). When
severely, moderately, and mildly FIHs were compared,
32.3%, 18.4%, and 6.45% had not consumed milk and milk
products (X?=38.35, P<0.001); 19.4%, 12.2%, and 8.5% had
not consumed vegetables (X? =4.78, P = 0.18); 80.6%, 67.35,
and 36.2% had not consumed fruits (X*=67.55, P<0.001); and
12.9%, 14.3%, and 2.1% of households, respectively, had diets
deficient for oils and fats (X =12.14, P < 0.001). Percentage
consumption of all food categories except cereals, poultry, sugar
or honey, and miscellaneous or junk food was more in MI-FIH
as compared to SE-FIH [Figure 1]. A statistically significant
difference was found between FSH and FIH for consumption
of food categories, such as milk and milk products, fruits,
meat, eggs, and junk food (P < 0.05). 92.1% of FIHs had not
consumed junk food as compared to 75.6% of FSHs [Table 3].

The mean number of family members among FSH and
FIHs was 5.16 = 1.93 and 4.61 + 1.60, respectively, and this
difference was found to be statistically significant (t = 2.75,
P < 0.001). Among FIHs, 36.2% were Hindus, head of the
family of 40.15% of households were laborers by occupation,
17.32% were illiterate, and 78.74% of households had
a monthly family income of less than Rs 20,000. The
difference among the two groups was found to be statistically
significant for religion (P < 0.001), occupation (P < 0.001),
literacy (P <0.001), and monthly income (P <0.001) [Table 4].

Discussion

Food, a basic necessity for one and all, is essential for his or
her sustenance. A healthy life is the outcome of adequate food
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intake. The present study aimed to assess FI at the household
level in a rural area of Jammu District, Union Territory (UT)
of Jammu and Kashmir.

The household FI prevalence in the present study was
33.3%, and these results were lower than those reported by
Gopichandran V (74.6%),* Chinnakali P (77.2%),”) Tomayko
EJ (61%)," Mukhopadhyay DK (52.8%).,l''l and Agarwal
S (51%).1' However, Mohamadpour M®! reported a lower
rate of FI at 24.9% from a study conducted among palm
plantation households in Malaysia. The authors pointed out
that subsistence agriculture is difficult for people in palm
plantations as there is less availability of land, and also, the
markets are far off, leading to poor accessibility. The varied
results of FI prevalence are likely due to different methods of
assessment, sociocultural factors, and use of dietary staples
based on climate and geography.

The results of the present study have revealed that FIHs
had a large family size and low family income. 18.11% of
FIHs were spending >50% of monthly income to acquire
food items. Chinnakali P! reported that despite spending
half of the monthly earnings on purchasing food items FI
still was high. Due to economic constraints, households
that are food insecure are likely to procure food of not
only low quality but also less quantity. Household income
was found to be an important determinant of FI in various
studies, both in developing and developed countries.!!31¢!
Chinnakali P™ also reported that low income per capita per
month was a significant independent predictor of FI. FIHs

Table 2: Prevalence of household food insecurity in the
surveyed households

Variable No (381) Percentage
Food secure 254 66.7
Mildly food insecure 47 12.3
Moderately food insecure 49 12.9
Severely food insecure 31 8.1

in the present study reported anxiety and uncertainty in
29.4% of respondents and insufficiency in quality in 31.2%
and insufficient intake of food in 16.3% of households.
Coates et al.' also found that insufficient quantity or
quality, uncertainty, and lack of acceptability are common
experiences shared by FIHs.

Dietary diversity scores offer a quick and simple assessment of
the macro- and micronutrients in the diet and their adequacy.
In the present study, it was found that the mean household
diversity score was 7.76 + 1.58 with a score of 8.14 + 1.54
in FCHs and 6.15 + 1.38 in severely FIHs. Mukherjee A'®
reported lower median dietary diversity scores of 6.28 £+ 1.3
among participants in a study conducted in West Bengal.
Gokhale D' reported a still lower mean dietary diversity
of 3.6 £ 1.3 among pregnant women from Pune. A literature
review showed that the severity of FI was associated
significantly with low diversity in diet among marginalized
households in rural Bangladesh.?” Antwi J et al.*'"! reported
that FI at the household level was a predictor of the type of
diverse diet that was consumed by primary school children
in Ghana.

Diet diversity scores in the present study have been found to
be better off than most of the studies quoted above. Among
the reasons for this are the use of indigenous food, presence of

Cereals
Miscellaneous 100

Pulses/Legu

es/Nuts
Milk and milk

products

—&— Mild food insecurity
Roots and  —{fli— Moderate food
Tubers insecurity

Severe food insecurity
Fish and
Vegetables

Meat, poultry

Figure 1: Household dietary diversity among households with mild,
moderate, and severe food insecurity

Table 3: Household dietary diversity and its association with food insecurity

Food category Food secure (254) Food Insecure (127) Ve P
Yes n (%) No n (%) Yes n (%) No n (%)

Cereals 250 (98.4) 4(1.6) 126 (99.2) 1(0.8) 0.405 0.52
Pulses/legumes/nuts 226 (89) 28 (11) 117 (92.1) 10 (7.9) 0.935 0.33
Milk and milk products 245 (96.5) 9 (3.5) 105 (82.7) 22 (17.3) 21.58 <0.001*
Roots and tubers 209 (82.3) 45 (17.7) 98 (77.2) 29 (22.8) 1.41 0.23
Vegetables 234 (92.1) 20 (7.9) 111 (87.4) 16 (12.6) 2.20 0.13
Fruits 196 (77.2) 58 (22.80 52 (40.9) 75 (59.1) 48.88 <0.001*
Meat/poultry 66 (26) 188 (74) 15 (11.8) 112 (88.2) 10.16 <0.001*
Eggs 84 (33.1) 170 (66.9) 22 (17.3) 105 (82.7) 10.45 <0.001*
Fish and seafood 14 (5.5) 240 (94.5) 3(2.4) 124 (97.6) 1.97 0.16
Oils/fats 244 (96.1) 10 (3.9) 115 (90.6) 12 (9.4) 472 0.30
Sugar/honey 249 (98) 5(2.0) 121 (95.3) 6 (4.7) 229 0.13
Miscellaneous/junk food 62 (24.4) 192 (75.6) 10 (7.9) 117 (92.1) 15.10 <0.001*

*P<0.05 statistically significant
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Table 4: Sociodemographic variables and their association with food insecurity

Variable Food secure (254) n (%) Food insecure (127) n (%) Ve P
Type of family 0.64 0.42
Nuclear 137 (53.930 74 (58.26)
Joint 117 (46.06) 53 (41.73)
Religion 64.82 <0.001*
Hindu 45 (17.71) 46 (36.22)
Sikh and others 209 (82.28) 81 (63.77)
Occupation of head of family
Labor 31(12.20) 51 (40.15) 47.23 <0.001*
Service 97 (38.18) 18 (14.17)
Business 35(13.77) 17 (13.38)
Others 91 (35.82) 41 (32.00)
Education of head of family
[lliterate 20 (7.87) 22 (17.32) 14.91 <0.001*
Primary and middle 41 (16.14) 28 (22.04)
Secondary 121 (47.63) 58 (45.66)
Higher secondary and above 72 (28.34) 19 (14.96)
Family income per month
Up to Rs 20000 69 (27.16) 100 (78.74) 91.25 <0.001*
More than Rs 20000 185 (72.83) 27 (21.25)

*P<0.05 statistically significant

farm space, and low prices of food items in rural areas. A study
by Vijaya Bhaskar AV et al.??! concluded that interventions
should be specific to the geographical region for improving
household diet diversity and suggested measures such as
using bio-fortified crops, diversifying crops, and conducting
camps for animal health. Results have shown that the intake
of junk food among FCHs was 25% in comparison with
about 8% among FIHs, and these results are consistent with
those reported by Bezerra IN ef al.**! For other food items, a
statistically significant association was found for milk and milk
products, fruits, meats, and eggs among FCH and FIH. Some
authors have reported that the overall nutrition quality of diet
improves as the diversity of diet increases.?**!

This community-based study is the first of its kind conducted
in the rural population of the Jammu region. As food fads,
food preference and gender discrimination in food allocation,
were not considered in the study so this is a limitation of
the present study. Another limitation is the recall bias of
the respondent, which might have resulted in under- or
overreporting. As this study was conducted over a span of
3 months, seasonal variation of diet diversity could not be
assessed; also, as the study was conducted in a single village
of R.S. Pura Block of Jammu District, the results cannot be
generalized.

CoNCLUSION

FI among rural households in Jammu was 33.3% and was
significantly associated with occupation, literacy, family
monthly income, and dietary diversity. The mean dietary
diversity score was 7.76 + 1.58. In rural households to
ameliorate the issue of food security, there is a necessity to
ensure a sustainable and innovative agricultural system and

strengthen public distribution system, intersectoral coordination,
and skill development for employment generation.
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