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Abstract

The study aims to assess the prevalence of food insecurity and malnutrition and
to investigate the association between food insecurity, sociodemographic charac-
teristics, and malnutrition among Indian older adults. Data for 28,004 older adults
(60+years) was extracted from Wave-1 of the Longitudinal Aging Study in In-
dia, 2017-18. Bivariate analysis was used for prevalence estimates. Multinomial
logistic regression provided relative risk ratios (RRR) to determine the associa-
tion. About 45% of older adults were food insecure and nearly half were mal-
nourished (underweight —26.7%, overweight —22.2%). Overweight was widespread
in southern, western, and northern India, while underweight and food insecurity
were widespread in central, eastern, and north-eastern India. Food insecure older
adults were significantly more likely to be underweight (mild: RRR=1.105, 95%
CI=1.038-1.176; severe: RRR=1.327, 95% CI=1.186—1.485). Rather than severe
food insecurity, those with moderate food insecurity have the least likelihood of
being overweight. Being the oldest, male, widowed, divorced/separated/deserted,
having fewer years of schooling, living in a ST or SC household, and in rural area-
were associated with higher risk of being underweight; while their other counter-
parts were of being overweight. No association was found between working status
and underweight, meanwhile the non-working older adults were less likely to be
overweight (RRR=0.804, 95% CI=0.744-0.868). Underweight is strongly linked
to food insecurity. In terms of food insecurity and malnutrition, the most vulnerable
categories identified include oldest old, widowed, divorced/separated/deserted, SC,
ST, economically weaker, and persons without or with only a few years of formal
education.
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Introduction

Aging is a process that begins right at birth, and it is an unavoidable process, but it
can be regulated and monitored for better health and well-being outcomes in later
life. The term ‘older adults’ refers to people in their late life. The United Nations
defines older adults as people aged 60 and above (Bukunmi & Jeremiah, 2018).
Worldwide, older adults are estimated to be 1.049 billion in 2020, and it is projected
to reach 1.859 billion in 2050 (UN DESA/PD, 2019). This indicates that people are
living longer than earlier. Longevity is an outstanding achievement, but it does not
ensure that people live a healthy life over those extended years. Because, with ageing,
people become more vulnerable to health-related predicaments such as malnutrition,
chronic illness, and diseases (Bukunmi & Jeremiah, 2018). Malabsorption of macro-
nutrients and micronutrients is also common in older adults with morbidities (Rus-
sell, 2001), which affects their overall health and nutritional outcomes. Malnutrition
is a term used to describe undesirable nutritional outcomes that are frequently associ-
ated with longer hospital stays, increased readmissions (Lim et al., 2012), premature
mortalities, low quality of life, and increased functional limitations (WHO, 2017).
Moreover, loneliness, financial worries, and food insecurity are more likely to be a
problem at older age than at younger age; these problems can lead to depression, lack
of appetite, and physical and functional limitations (Miller et al., 2020).

Unlike in developed nations, underweight is more prevalent than overweight and
obesity in developing nations, but they are estimated to surpass the prevalence of over-
weight in developed countries in the near future (Bhurosy & Jeewon, 2014; Abdul-
lah, 2015). Because the developing nations are observing rapid changes in diets and
activity patterns, i.c., a shift from physical to more sedentary activities (Caballero,
2007; Abdullah, 2015), which are the prime reasons for the increasing prevalence of
overweight and obesity across the globe. And this has led developing nations to face
a ‘double burden of malnutrition’, i.e., underweight and overweight (Letamo, 2020).
In older adults, while being underweight leads to fatigue and constant tiredness,
higher infection rates and death, being overweight contrarily leads to more chronic
non-transmissible diseases such as diabetes, hypertension, coronary artery disease,
reduced functionality, disability and mortality (Gupta et al., 2018). In both cases, it
becomes difficult for older adults to achieve a good quality of life. In advancing coun-
tries like India, national health policy and legislation are primarily concerned with
maternal and child well-being and infectious diseases. On the other hand, the health
status of older adults is not adequately addressed (Kapoor & Anand, 2002). Malnutri-
tion among older adults is a serious health issue that must be addressed to ensure a
healthy ageing experience for older adults (Khole & Soletti, 2018). As per the UN
DESA/PD (2019) estimates, in 2020, with 139.6 million 60+ population (10.1% of
the total population), India has the second-largest older adult population in the world
and is projected to surpass double its current size to reach 289.5 million (17.3% of
the total population) in the next three decades. Besides this, it is witnessing a steady
increase in overweight and obesity prevalence among its adults (Vennu et al., 2019).
Furthermore, it is contributing the highest proportion to underweight adults globally
(NCD Risk Factor Collaboration, 2016). As a result, the ‘double burden of malnutri-
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tion’, which is widespread in developing countries, is a major public health concern
in India (Arnold et al., 2009).

Both the forms of malnutrition, i.e., underweight and overweight are the most
serious consequences of food insecurity (Chinnakali et al., 2014). “Food insecurity
is a situation of inadequate access to enough, safe and nutritious food that meets
one’s dietary needs and preferences for an active and healthy life” (FAO et al., 2021).
Globally, in 2020, the COVID-19 pandemic ravaged the world, resulting in moderate
or severe food insecurity prevalence rising to 30.4% from 26.6% to 2019, nearly as
much as over the past five years (from 22.6% to 2014) (FAO et al., 2021). Among the
world regions, Asia has the second-highest prevalence of moderate and severe food
insecurity with 25.8%; and among its sub-regions, South Asia has the highest preva-
lence with 43.8% (FAO et al., 2021). Given that, India has a significantly larger popu-
lation size than other South Asian nations, it is reasonable to assume that it shares a
majority proportion of the food insecure population in South Asia. Among all the age
groups, older adults may have been the most severely affected because they are more
susceptible to food insecurity. This can be attributed to fewer economic opportuni-
ties, low-paying jobs, social isolation, living alone, minority status and functional
impairments in old age (Lee & Frongillo Jr, 2001; Simsek et al., 2013); and their
reliance on other family members to meet their daily and healthcare needs (Keshari
& Shankar, 2021).

Food insecurity is a risk factor for poor health, quality of life, and nutritional
status (Simsek et al., 2013). It could be linked to overweight owing to unhealthy
dietary patterns, such as the intake of inexpensive diets rich in energy or simple car-
bohydrates and fats (Nord et al., 2009); it could also lead to weight loss, especially
in its most extreme form, i.e., hunger (Morales & Berkowitz, 2016). Older adults are
more prone to food insecurity lead malnutrition and other health-related issues than
younger adults (Lee & Frongillo Jr,, 2001). Because attaining nutritional balance in
old age is difficult due to the higher prevalence of physical or physiological prob-
lems, malabsorption of nutrients, eating dependencies, sarcopenia, appetite decline,
poor psychological status, and social isolation (Russell, 2001; Grammatikopoulou et
al., 2019).

Determinants of Malnutrition in Aged Persons (DoMap) model demonstrates the
direct and indirect malnutrition risk factors associated with the three principal condi-
tions involved in the development of malnutrition: low intake, high requirements,
and impaired nutrient bioavailability (Volkert et al., 2019). Indirect factors, such as
low educational level and poverty, may lead to malnutrition by activating one of
these three principal conditions. Sociodemographic characteristics are well-known
predictors of such indirect factors, thus, some sociodemographic characteristics can
predict malnutrition in older adults (Krzyminska-Siemaszko et al., 2021). A recent
systematic review and meta analysis of 40 studies from various countries (Besora-
Moreno et al., 2020) and 45 studies on Indian population (Kushwaha et al., 2020)
assessing the risk of malnutrition in various older adult populations confirmed a
strong relation between several socioeconomic factors (such as age, sex, educational
level, marital status, income level, occupational level, place of residence, and region)
and malnutrition or risk of malnutrition in older adults aged above 60. The studies
found a mixed association between socioeconomic variables and malnutrition or risk
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of malnutrition. For example, of the 31 studies that evaluated educational level, 15
established significant relationships with regard to malnutrition or malnutrition risk,
of which 11 studies showed a negative association, and the other four had a contrary
result (Besora-Moreno et al., 2020). In the Indian context, age, sex, educational level,
working status, marital status, place of residence, economic status, and caste signifi-
cantly impacts indirect factors that can be associated with malnutrition (Arlappa et
al., 2006; Sengupta et al., 2015; Konda et al., 2018; Kushwaha et al., 2020).

The issue of malnutrition and food insecurity has attracted the attention of policy-
makers worldwide. That is reflected in the two indicators for monitoring the Sustain-
able Development Goal (SDG) Target 2.1: “By 2030, end hunger and ensure access
by all people, in particular the poor and people in vulnerable situations, including
infants, to safe, nutritious, and sufficient food all year round.” The two SDG Indica-
tors are “2.1.1- the prevalence of undernourishment” and “2.1.2- the prevalence of
moderate or severe food insecurity in the population based on the Food Insecurity
Experience Scale (FIES)” (FAO et al.,2021). Having said that, while there exist a
number of studies on nutritional and food insecurity status among Indian children
and women, there is a scarcity of studies that have addressed the issue of malnutri-
tion among Indian older adults. Since malnutrition is a reversible condition and food
security is necessary to prevent and overcome various malnutrition associated limita-
tions in later life (Amarya et al., 2015), a nationwide estimate is required to assess the
prevalence of food insecurity and malnutrition among older adults in India.

Previous studies in Bangladesh (Alam et al., 2011), Greece (Grammatikopoulou et
al., 2019; Gkiouras et al., 2020), Turkey (Simsek et al., 2013), and the United States
(Jung et al., 2019) have associated malnutrition and food insecurity, and pointed out
that food insecurity is a significant predictor of poor nutritional status among older
adults. According to our knowledge, the association between food insecurity and
malnutrition has not been investigated in the Indian context. Existing studies in India
have examined the risk factors of malnutrition (Arlappa et al., 2006; Rajkamal et al.,
2015; Konda et al., 2018; Khole & Soletti 2018) and food insecurity (Chinnakali
et al., 2014; Saxena et al., 2020; Keshari & Shankar, 2021) among older adults but
have not investigated their association. Moreover, there is significantly higher het-
erogeneity among these studies in terms of both prevalence and risk of malnutrition
and food insecurity. Due to data constraints, the existing studies are limited to state,
district, regional, and community levels. Thus, the present study attempts to assess
the prevalence of malnutrition and the severity level of food insecurity among people
aged above 60 years in India using the Longitudinal Aging Survey of India (LASI),
2017-18, a population-based survey, that covers all Indian states and union territories.
Also, it tries to find out if there is a link between malnutrition in older adults and food
insecurity and certain sociodemographic factors.
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Data and methods
Data

The first and most recent wave of the Longitudinal Aging Survey of India (LASI)
conducted in 2017-18 has been used in the present study. LASI, 2017-18, includes
detailed information on health care practices, health behaviour and risk factors, health
care utilisation, and various demographic and socioeconomic characteristics. More-
over, LASI, 2017-18 is the only dataset available for India that covers older adults
from all of its states and union territories and is published in 2020 (IIPS et al., 2020).
From a 31,464 nationally representative older adult population aged above 60 years
in India, questions on food insecurity were answered by 28,521 older adults (male-
13,714; female-14,807), and anthropometric measurements (height and weight) were
collected for only 28,050 older adults (male-13,509; female-14,541). Only 28,004
(male-13,480; female-14,524) of the older adults have both anthropometric measure-
ments and responses to the food security questions; hence, only they have been con-
sidered as a sample of the present study. A detail procedure of sample selection is
depicted in Fig. 1.

Dependent variables

Nutritional Status.

Body mass index (BMI) is an important indicator used to assess an individual’s
nutritional status (IIPS et al., 2020). In LASI, 2017-18, the height and weight of
adults were measured using standard procedures. The BMI of an individual is the
ratio of its weight (in kilograms) to the square of its height (in metres), which was
calculated by using the formula: BMI (kg/m?) = [weight (kg)]/ [height (m)] 2. For
this study, the WHO classification was adopted to classify the BMI in terms of under-
weight, normal weight and overweight: underweight if BMI<18.5 kg/m?; normal
weight if BMI in the range of 18.5-24.9 kg/m?; overweight/obese if BMI>25 kg/m?.

Explanatory variables

Food Insecurity Level.

Charlton & Rose (2001) reported that inadequate household food security and
poor socioeconomic conditions are among the various causes of the poor nutritional
status of older adults. In this study, the primary explanatory variable is the sever-
ity level of food insecurity as measured using the Food Insecurity Experience scale
(FIES) that was developed by the Food and Agriculture Organization (FAO) Voices
of the Hungry (VOH) project. FIES is capable of producing a reliable food insecurity
prevalence even in countries where food insecurity is either very low or very high,
because of its strength and accuracy, in addition to the long-tested robustness of its 8
questions (FAO, 2017). The severity level of food insecurity was classified as mild,
moderate, and severe based on eight FIES items associated with the experience cap-
tured by the eight different questions with dichotomous answers (Yes/No) asked of
the individual (Ballard et al., 2013). However, in LASI, individuals were asked only
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Number of Adults aged 45+
years (including spouse
irrespective of age)

(N =172,250)
Excluded if adult
age is less than 60 Years.
't (N=40, 786)
Number of Older Adults
(60+ Years)
(N =31, 464)

Excluded if the older adult

has not answered the questions
assessed for measuring the level of

Food Insecurity.

Older adults who have answered the
questions assessed for measuring the
level of Food Insecurity.

(N=28, 521)

(N=2, 943)

TN

Excluded if the older adult’s
Height and Weight

Measurements were not

collected.

(N=517)

T

Older adults who have answered the questions assessed for measuring
level of Food Insecurity as well as his’her Height and Weight

Measurements were collected.

(N=28, 004)

Fig.1 Sample Selection Flow Chart

four of those eight questions, which were assumed to indicate the severity level of
food insecurity that the individual experienced in 12 months preceding the survey.
Citing this limitation, we followed Ballard et al., (2013)’s classification of the eight
FIES items for the four items in LASI: one question each indicating mild and moder-
ate, and the other two indicating severe:

e Mild: “if the respondent did not eat enough food of his/her choice (excluding fast-
ing/food-related restrictions due to religious or health-related reason)”.

e Moderate: “if the respondent reduced the size of your meals or skipped meals
because there was not enough food at its household”.
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o Severe: “if the respondent ‘was hungry but did not eat’ or ‘did not eat for a whole
day’ because there was not enough food at its household (excluding fasting/food-
related restrictions due to religious or health-related reason)”.

Sociodemographic Characteristics.

Health and nutrition outcomes can also be observed through any individual’s
socioeconomic status (SES) (Khole & Soletti, 2018). In this study, sociodemo-
graphic characteristics of older adults (60+years) were classified into individual and
household characteristics. The individual characteristics include age groups (60-74
years, 75+years), sex (male, female), years of schooling (no education, 1-4 years,
5-9 years, 10+years), working status (working, not working), and marital status
(married/in a live-in relationship, never married, widowed, and divorced/separated/
deserted). Household characteristics include place of residence (rural, urban), social
group (scheduled caste [SC], scheduled tribe [ST], other backward castes [OBC],
and Non-SC/ST/OBC), monthly per capita expenditure (MPCE) quintile (poorest,
poorer, middle, richer, and richest) and the six geographical regions of India: North-
ern, Western, Central, Eastern, North-eastern and Southern.

Statistical methods

Bivariate analysis was carried out to assess the prevalence of food insecurity and
malnutrition (underweight and overweight) among Indian older adults by their
sociodemographic characteristics. Pearson’s chi-square test for independence was
used to test whether or not there is a significant association between the independent
and dependent variables. Since the dependent variable, i.e., nutritional status, has
more than two unordered categories, the multinomial logistic regression model was
employed to see the association between malnutrition and food insecurity by adjust-
ing for individual and household factors. Model-I was fitted to see the association
between the severity level of food insecurity and malnutrition. Further, additional
adjustments were made, in which model II adjusted for individual characteristics
viz., age, sex, years of schooling, working status, and marital status; and model III
adjusted for household characteristics viz., place of residence, social group, MPCE
quintile, and region. A P-value of less than 0.05 was considered statistical signifi-
cance by a two-tailed test. The result of the multinomial logistic regression model
was presented in terms of the Relative Risk Ratio (RRR) and the 95% confidence
interval (CI). All the statistical analyses were carried out using the statistical software
package Stata/SE, version 14.

The general multinomial logistic regression model for this study is specified
according to Schmldt §LXStrauss (1975):

Pr(Y; = - jX,J123(1)

Where Pr = ]Z) denotes the probability of an individual %’ being in the out-
come category ‘] . J’ is the number of categories in the outcome variables; in this
case it is 3, hence %’ takes a value of 1, 2, or 3. 3; is the regression coefficient.

Owing to the three categories of the outcome variable in the study, the model has
two equations. The simplified equations are as follows:
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The Eq. 2 represents the log odds (logit) of being underweight relative to normal
weight. Similarly, Eq. 3 is for the log odds of being overweight relative to normal
weight. In both the equations, g is the self-reported severity level of food insecurity,
and Y,andZ are the sets of individual and household characteristics, respectively;
and «ay, Ok, andy; are the slope coefficients, and €, is the error term for the respective
equations. In this study, the estimated parameters represent the RRR.

An RRR>1 indicates the risk of being in the comparison group (underweight or
overweight) relative to the risk of being in the referent group (normal weight) for
the comparison group (mildly/moderately/severely food insecure) of the independent
variable is higher than that of the referent group (food secure) of the independent
variable. In other words, the comparison group (mildly/moderately/severely food
insecure) of the independent variable is more likely to be in the comparison outcome
(underweight/overweight). Explained in another way, an RRR<1 indicates that the
risk of the older adults being underweight/overweight relative to the older adults
being normal is lower for the mildly/moderately/severely food insecure older adults
as compared to the food secure older adults.

Results
Sample characteristics

Table 1 displays the sample characteristics, the prevalence of malnutrition and the
severity level of food insecurity among older adults (60+years) by sociodemo-
graphic characteristics. Of the 28,004 older adults selected for the study, 79.7% were
aged 60—74 years, and 20.3% were aged 75 +years; about 52% were female; more
than half (53.4%) had no education; about two-thirds (66.6%) were from rural areas;
and 64.5% were married. Further details are depicted in Table 1.

Prevalence of Malnutrition by Severity Level of Food Insecurity and
Sociodemographic characteristics

As shown in Fig. 2, two in every five (44.6%) Indian older adults (60+years) have
experienced food insecurity at different levels: mild-37.5%, moderate-2.1%, and
severe-5%. Meanwhile, one in every two (48.8%) older adults was malnourished,
with 26.7% underweight and 22.1% overweight (including 5.5% obese).

It can also be seen from Table 1 that the prevalence of underweight was higher
among the severe food insecure older adults (38.1%), and overweight is more preva-
lent among the food secure (23.6%) and mildly food insecure (21.7%) older adults. In
individual characteristics, the prevalence estimates differed between men and women

@ Springer



Food Insecurity and Malnutrition among Indian Older Adults: Findings...

Table 1 Percentage distribution of Older adults (60+ Years) by Nutritional Status and the Level of Food
Insecurity, by Socioeconomic Characteristics, India, 2017-18

Food Insecurity Level

Nutritional Status

Food
Secure

Food Insecurity Level
Food -

Secure

Mild -

Moderate -
Severe -

Individual Characteri
Age
Group
Young 55.0
Old
(60-74)
Oldest
Old (75+)
Sex

Male

54.6

559

Female 54.0

Years of Schooling
No 522

Education
1-4 Years 53.1

5-9 Years 58.1

10+Years 63.3
Working
Status

Not 54.8
Working
Working  55.0
Marital
Status
Mar-
ried/In
Live-In
Relation-
ship

56.3

Never 41.8

Married

Mild Moderate Severe

stics
(P-value=0.312)

365 2.0 6.5

37.1 23 6.0

(P-value<0.01)
359 20 6.2

373 2.1 6.6

(P-value < 0.001)

37.7 2.1 8.0
37.1 32 6.6
352 1.8 49
340 1.2 1.5

(P-value < 0.001)
375 2.0 5.7
349 22 7.9
(P-value < 0.001)

36.1 2.0 5.6

445 2.0 11.7

Normal

52.0

50.5

53.7

47.5

50.8

542

48.5

53.0

50.9

49.8

494

54.9

52.7

53.7

Underweight

(P-value < 0.001)

24.4 23.6
27.8 21.7
31.2 15.2
38.1 14.4

(P-value < 0.001)

24.5 243

35.0 14.2

(P-value < 0.001)

283 17.6

253 26.3

(P-value < 0.001)

333 15.5
252 21.9
20.5 28.7
9.0 41.2

(P-value < 0.001)
25.8 24.8

28.6 16.5

(P-value < 0.001)

24.6 22.7

Overweight

Sam-
ple
Size
(%)

15,504
(55.4)
10,500
(37.5)
587
@.1
1413
(%)

22,313
(79.7)

5691
(20.3)

13,480
(48.1)
14,524
(51.9)

14,960
(53.4)
3447
(12.3)
5416
(19.3)
4181
(14.9)

19,494
(69.6)
8510
(30.4)

18,062
(64.5)

247
0.9)
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Table 1 (continued)

Food Insecurity Level

Nutritional Status

Widowed 52.9

Divorced/ 44.5
Sepa-

rated/

Deserted

374 2.1 7.6

382 83 9.0

Household Characteristics

Place of
Resi-
dence

Rural 53.2
Urban 59.1

Social
Group
SC 50.0

ST 50.4
OBC 56.0

Non-SC/ 57.8
ST/OBC
MPCE
Quintile
Poorest 48.2

Poorer 54.8
Middle 56.5
Richer 58.6

Richest 57.3

Region

Northern  63.2
Western  63.1
Central 50.3
Eastern 54.1
North- 49.1
eastern

Southern  49.9

(P-value < 0.001)

36.8 24 7.6
362 1.3 3.4

(P-value < 0.001)

379 24 9.6
38.7 2.7 8.2
365 1.9 5.6
354 19 49

(P-value < 0.001)

40.5 2.0 9.3
363 25 6.4
359 1.8 5.8
343 1.7 5.4
358 24 4.5

(P-value < 0.001)

326 15 2.7
292 22 5.5
383 2.7 8.7
359 24 7.6
463 2.1 2.5
425 15 6.2

485 30.0 215 9376
(33.5)

477 35.7 16.6 319
(1.1)

(P-value < 0.001)

52.1 324 154 18,655
(66.6)
48.7 12.2 39.1 9349
(33.4)
(P-value < 0.001)
50.9 338 15.3 4568
(16.3)
51.6 40.7 7.7 4628
(16.5)
50.6 25.8 23.5 10,649
(3%)
52.1 19.1 28.8 8159
(29.1)
(P-value < 0.001)
50.6 353 14.1 5711
(20.4)
50.4 31.5 18.1 5795
(20.7)
51.3 26.8 21.9 5760
(20.6)
52.0 20.8 272 5520
(19.7)
51.8 15.8 325 5218
(18.6)
(P-value < 0.001)
52.5 20.5 26.9 5218
(18.6)
51.5 20.4 28.1 3724
(13.3)
49.4 36.3 14.3 3793
(13.5)
52.5 33.6 13.9 5248
(18.7)
55.3 30.6 14.1 3348
12)
49.8 17.8 325 6673
(23.8)

Source: Authors’ own estimation using LASI, 2017-18
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Food Insecurity Level Nutritional Status

ONormal B Underweight

OFood Secure BIMild & Moderate & Severe & Overweight & Obese

Fig. 2 Percentage distribution of Older Adults by their Food Insecurity Levels and Nutritional Status

(p<0.001), with women being overweight. It is also worth noting that underweight
and overweight prevalence is relatively identical among women and young olds
(60-74 years). Meanwhile, men and the oldest olds (75+) have recorded a higher
prevalence of underweight than overweight. With increasing years of schooling, a
sharp decline in severe food insecurity and underweight prevalence was noticed. On
the other hand, 41.2% of older adults with 10 or more years of schooling were over-
weight. This was a much higher rate than among younger adults.

It is also apparent from Table 1 that the prevalence of underweight and over-
weight differed significantly between older adults living in rural and urban areas;
while underweight was more common in rural areas, overweight is more common in
urban areas. While there was no significant difference in the prevalence of malnutri-
tion across the social groups, underweight was found to be more prevalent among
in SC and ST communities, and overweight in the Non-SC/ST/OBC community;
whereas among the OBCs, the prevalence of malnutrition is roughly distributed
equally between underweight and overweight. Although the prevalence of malnutri-
tion was roughly comparable across the MPCE quintiles, it is worth mentioning that
as the MPCE quintile rises, the prevalence of underweight declines and overweight
rises. However, the proportion of older adults who were food insecure was remark-
ably higher among the poorest MPCE quintile compared to the older adults from
the other four MPCE quintiles. Though the prevalence of malnutrition did not differ
much among India’s regions, the prevalence of being underweight or overweight did.
While underweight is more prevalent in central (36.3%), eastern (33.6%), and north-
eastern regions (30.6%), overweight is more prevalent in north (26.9%), west (28%)
and south (32.5%).

Association between Food Insecurity level, Sociodemographic characteristics and
Malnutrition:

Table 2 provides the results obtained from multinomial logistic regression in terms of
the RRR, and 95% CI, which indicate the estimated relationships between food inse-
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curity level and nutritional status, following adjustment for individual and household
characteristics. Where normal weight is the baseline or the reference category, and
underweight and overweight are the comparison categories. The RRR is estimated in
terms of underweight relative to normal and overweight relative to normal. The unad-
justed model (Model 1) shows that as the severity level of food insecurity grows, so
does the risk of being underweight, with a higher risk among the severely food inse-
cure older adults, i.e., 1.71 times more likely (RRR=1.707, 95% CI=1.705-1.709)
than the food secure older adults. However, an increase in the severity level of food
insecurity was associated with a lower risk of being overweight (mild: RRR=0.948,
95% CI=0.948-0.949; moderate: RRR=0.622, 95% CI=0.623-0.624; severe:
RRR=0.669, 95% CI=0.668-0.67).

Adjusting for household and individual characteristics in Model 3 attenuated
the relationships between food insecurity level and malnutrition, whilst most of the
results remained statistically significant. However, no statistically significant result
was obtained for overweight relative to normal weight. The estimates from model
3 indicate that the oldest-old were significantly more likely to be underweight and
less likely to be overweight compared to the young old. The most striking results
have come out for female relative to male and for older adults with 10+years of
schooling relative to older adults with no education. In that instance, compared to
males, females were at a 26% lower risk (RRR=0.741, 95% CI=0.71-0.772) of
being underweight, whereas they were at a 95% higher risk (RRR=1.954, 95%
CI=1.856-2.052) of being overweight. Similarly, compared to older adults with no
education, those with 10+ years of schooling had a 57% lower risk (RRR=0.43, 95%
CI=0.399-0.461) of being underweight, but a 128% higher risk (RRR=2.279, 95%
CI=2.137-2.421) of being overweight. In other words, the higher the educational
level of older adults, the more likely they are to be overweight. Unmarried, widowed,
and divorced/separated/deserted older adults were more likely to be underweight and
less likely to be overweight compared to older adults in a marital union or a live-in
relationship. The older adults from urban areas, belonging to ST and SC communities
had a significantly higher risk of being underweight compared to their urban and non-
SC/ST counterparts. Older adults living in lower MPCE (poorer and poorest) house-
holds were significantly more likely to be underweight, and older adults living in the
higher (richer and richest) MPCE households were more likely to be overweight.

Discussion

The present study was set out to determine the prevalence of food insecurity and
malnutrition among Indian older adults and investigate the association of malnutri-
tion with food insecurity and sociodemographic characteristics. The study found that
about one in every two older adults (49%) in India are malnourished, with under-
weight and overweight accounting for approximately 55% and 45%, respectively.
In terms of overall malnutrition, this finding is slightly similar to that of Khole &
Soletti (2018). However, it differs in terms of its distribution across underweight
(25%) and overweight (75%). The prevalence of malnutrition differed by the level of
food insecurity. Overweight was found to be greater among food secure and mildly
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Table 2 Factor Associated with Nutritional status of the Indian Older adults (60 + Years)

Underweight Overweight/Obese
Model-1 Model-2 Model-3 Model-1 Model-2 Model-3
RRR RRR RRR RRR RRR RRR
95%CI) (95%CI) (95% CI) (95% CI) (95% CI) (95% CI)
Food Insecurity Level
Food Secure
(Ref)
Mild 1172 *** 1133 *** 1,105 ** 0.948 *** 0.977 1
(1.171, (1.066, (1.038,1.176) (0.947,0.949) (0.915,1.044) (0.935,1.07)
1.173) 1.204)
Moderate 1.235 ***  1.152 1.055 0.622 *** 0.671 ** 0.795
(0.869, (0.952, (0.869,1.28)  (0.62,0.625) (0.524,0.859) (0.618,1.021)
1.28) 1.394)
Severe 1.707 ***  1.503 ***  ].327 *** 0.669 *** 0.848 * 0.98
(1.186, (1.347, (1.186,1.485) (0.667,0.671) (0.731,0.983) (0.842,1.142)
1.485) 1.677)
Individual Characteristics:
Age Group
Young Old (60-74) (Ref)
Oldest Old 1.322 ***  1.365 *** 0.624 *** 0.597 ***
(75+) (1.234, (1.271,1.465) (0.572, (0.546,0.654)
1.417) 0.682)
Sex
Male (Ref)
Female 0.699 ***  (.736 *** 2.512 *** 2.207 ***
(0.653, (0.686,0.789) (2.324, (2.039,2.39)
0.748) 2.715)
Years of Schooling
No Education (Ref)
04 Years 0.668 *** (.76 *** 1.797 *** 1.448 ***
(0.609, (0.69,0.837) (1.622,1.99) (1.302,1.611)
0.733)
5-9 Years 0.584 ***  (.729 *** 2.512 *** 1.823 *%*
(0.537, (0.667,0.796) (0.109) (1.667,1.995)
0.635)
10+Years 0.262 ***  0.396 *** 4.117 *** 2.494 ***
(0.231, (0.348,0.452) (3.753, (2.251,2.765)
0.296) 4.516)
Working
Status
Yes (Ref)
No 1.024 0.936 0.71 *** 0.804 ***
(0.96, (0.876,1.001) (0.659, (0.744,0.868)
1.093) 0.765)
Marital
Status
Married / Live-in Relationship (Ref)
Never 1.193 1.229 0.625 * 0.531 **
Married (0.856, (0.87,1.737) (0.401, (0.338,0.834)
1.665) 0.972)
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Table 2 (continued)

Underweight Overweight/Obese
Widowed 1.262 *** 1306 *** 0.92 * 0.839 ***
(1.181, (1.221,1.398) (0.856, (0.779,0.905)
1.348) 0.988)
Divorced/Separated/ 1.587 *** 1,707 *** 0.751 0.659 *
Deserted (1.221, (1.305,2.233) (0.534, (0.466,0.932)
2.062) 1.055)

Household Characteristics:
Place of Residence

Urban (Ref)

Rural 1.964 *** 0.548 ***
(1.807,2.134) (0.51,0.589)

Social Group

Non-SC/ST/OBC (Ref)

SC 1.365 *** 0.813 ***
(1.248,1.494) (0.734,0.9)

ST 1.574 *** 0.439 ***
(1.407,1.761) (0.368,0.524)

OBC 1.249 *** 0.908 *
(1.155,1.351) (0.84,0.981)

MPCE

Quintile

Middle (Ref)

Poorest 1.2 *** 0.715 ***
(1.101,1.308) (0.643,0.796)

Poorer 1.13 ** 0.893 *
(1.036,1.231) (0.808,0.987)

Richer 0.789 *** 1.136 **
(0.718,0.867) (1.032,1.25)

Richest 0.665 *** 1.225 ***
(0.597,0.74) (1.11,1.352)

Region

Northern

(Ref)

Western 1.128 * 0.926
(1.002,1.27) (0.83,1.035)

Central 1.7071 *** 0.635 ***
(1.531,1.891) (0.566,0.712)

Eastern 1.45 *** 0.575 ***
(1.307,1.609) (0.514,0.642)

North-eastern 1.334 ** 0.554 ***
(1.111,1.601) (0.441,0.696)

Southern 0.906 1.15*
(0.807,1.017) (1.033,1.28)

Note: Figures in ‘( )’ represents the 95%CI of RRR

RRR: Relative Risk Ratio; Significant at: *** p<0.001, ** p<0.01, * p<0.05

Other Religion includes Buddhist/Neo-buddhist, Jain, Jewish, Parsi/Zoroastrian, None of the religion
Source: Authors’ own estimation using LASI, 2017-18

food insecure older adults, and underweight among the moderately and severely food
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insecure older adults. This finding shows a similar pattern to that observed by Souza
& Marin-Leon (2013) and Hosseinpour et al., (2019). It is also interesting to note that
the proportion of underweight and overweight among food-secured older adults is
fairly similar. The result also indicates a remarkable proportion of food insecure older
adults are not only underweight but also overweight, and this finding is consistent
with Dinour et al., (2007)’s argument. This may be due to monotonous diets and low
cost or inexpensive diets high in energy or simple carbohydrates and fats (Nord et al.,
2009), which is a strategy used to combat food insecurity, leading to overconsump-
tion of energy and fat-rich foods, which often results in weight gain (Pan et al., 2012).
Multinomial logistic regression results revealed that, as the severity of food insecu-
rity increases, so does the risk of being underweight. However, on the other hand,
there is no significant association between being overweight and food insecurity.

No association was established between food insecurity and the age group of older
adults. It is difficult to explain this result, but one possible reason is that most older
adults rely on their supporters to get the food they need or the food they want. Hence,
the traits of the supporter are far more essential than the older adults’ age in determin-
ing their food security. Working older adults were shown to have a greater prevalence
of moderate and severe food insecurity, which could be because working in later
life is more common among economically destitute older adults who usually work
to meet their daily requirements or to support their families. Older adults who were
never married and divorced/separated/deserted have recorded a dramatically higher
prevalence of food insecurity than married and widowed older adults. This finding
is supported by a recent study in urban Varanasi, India (Keshari & Shankar, 2021).
In household characteristics, older adults living in rural, SC/ST, and lower MPCE
households have a higher prevalence of moderate and severe food insecurity. This
could be because rural and SC/ST households are mostly clustered in isolated arcas
with no market access, which has a negative impact on their economic access as well
as their health and food consumption (Bhuyan et al., 2020); and the lower MPCE
households spend a higher proportion of their income on ‘temptation goods’ such as
tobacco and alcohol (Jumrani & Birthal, 2017). Among the regions, the central and
eastern regions have recorded a remarkably higher prevalence of food insecurity,
where one in every ten older adults is moderately or severely food insecure.

The oldest old are at a higher risk of being underweight, and young old are more
likely to be overweight. This finding is in consonance with the findings of Boscatto
et al., (2013). This result can be attributed to age-related muscle loss. The findings
also show that there is a gender gap in the nutritional status of Indian older adults,
with males being more likely to be underweight and females being more likely to be
overweight. This finding agrees with the earlier research in Dehradun, India (Saxena
et al., 2012), and in other countries such as Eastern Sudan (Omar et al., 2020), and
Southern Brazil (Boscatto et al., 2013), but is not compatible with the findings of
studies in Bangladesh (Alam et al., 2011), and Iran (Bakhshi et al., 2011). The high
prevalence of overweight among females is believed to be due to less physical activ-
ity after retirement age and menopause-related weight gain. In contrast, older males
are often involved in physical activities or engage in physical work. Similar to the
findings of Gupta et al., (2018), we found the educational level of older adults is a
most potent predictor of their nutritional status, i.e., educational level is negatively
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associated with underweight and positively with overweight. Higher risk of becom-
ing overweight possibly due to better socioeconomic conditions and better access to
food among the older adults with higher educational level (Ratnaprabha et al., 2015),
accompanied by the sedentary lifestyle of the older adults with higher educational
level. No significant association was established between working status and under-
weight. However, on the other hand, working older adults were more likely to be
overweight. This link is difficult to explain, but we believe it exists because working
older adults from economically well-off families mostly engage in jobs that require
less physical activity; and older adults from low-income families are more likely
to engage in physical activities that require a lot of energy. To get that energy, they
often consume low-quality foods that are high in energy but also high in cholesterol
and saturated fat. Consistent with the results of a previous study in Iran (Kaplan et
al., 2003), our findings suggest that the prevalence of overweight is higher among
older adults who were married or in a live-in relationship. Unlike a previous study in
Iran (Bakhshi et al., 2011), our study found a significant association between marital
status and nutritional status. While married and widowed older adults were more
likely to be overweight, and the divorced/separated/deserted older adults were sig-
nificantly more likely to be underweight; this finding is supported by a recent study
in East Delhi, India (Vaish et al., 2020). Possible explanation for this observed dif-
ference lays in the fact that the dissolution of a marital union puts an individual at an
increased risk of physical and psychological disorders (Kiecolt-Glaser & Newton,
2001), and not being in a marital union is linked to poorer levels of social support
(Soulsby & Bennett, 2015); which are often associated with a higher risk of being
undernourished among older adults (Kvamme et al., 2011).

In household characteristics, the place of residence plays a vital role in determin-
ing the nutritional status of older adults. The present study indicates that the preva-
lence of malnutrition among urban older adults is higher than their rural counterparts.
The high prevalence of malnutrition (underweight+overweight) in urban areas may
be attributed to the steady decline in underweight among rural older adults accompa-
nied by a significant increment in the overweight population in urban areas. This is
because India is shifting towards an overnourished from undernourished population
due to the advancement in health and healthcare facilities and economic prosperity
(Abraham et al., 2018), and this advancement is significantly higher in urban arcas
compared to the rural parts. Older adults from rural areas were more likely to be
underweight, whereas urban older adults were at a higher risk being overweight,
and a similar result was observed by Bakhshi et al., (2011). This discrepancy may be
explained by the consumption of dietary fat and low physical activity(Pandey et al.,
2013) in urban areas contributing to a rise in the proportion of overweight people, and
in rural areas, the inadequate accessibility of food items because of their dependency
on the food available in the local market, and hindrance in availing commodities due
to inadequate transportation facilities (White et al., 2009). Despite India’s remarkable
socioeconomic progress in recent decades, a large proportion of its older adult popu-
lation was underweight, particularly those from poorer and poorest MPCE house-
holds. Older adults living in households of the richest MPCE were less likely to be
underweight but significantly more likely to be overweight, indicating the prevailing
economic disparity in the nutritional status of older adults. This finding is consistent
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with the finding of Alam et al., (2011), i.e., older adults from a higher SES had sig-
nificantly higher BMI than their less well-off SES counterparts.

The region-wise prevalence of malnutrition indicates at least two in every five
older adults were malnourished in all the regions. The regional disparity in malnu-
trition prevalence indicates a higher prevalence of underweight among older adults
in the central and eastern regions, whereas overweight was more prevalent among
older adults in the southern, northern, and western regions. Though older adults from
north-eastern states have recorded a low prevalence of malnutrition, the prevalence
of underweight is noticeably high. Similar to the findings of Sengupta et al., (2015),
who found adult women from states located in the southern, northern, and western
regions are more likely to be overweight, this study found older adults from these
regions were at higher risk of being overweight, and older adults from central and
eastern regions are at a higher risk of being underweight. This could be due to the fact
that the southern, northern, and western regions are highly urbanized, and the eating
habits, like increased intake of junk and fat-rich foods in urban settlements is a driv-
ing factor for being overweight, as well as the fruits and vegetable intake in the states
are low (Kalaiselvi et al., 2016).

Conclusion

Most nutritional and food security intercession programmes are for infants, young-
sters, teenagers, and pregnant and lactating mothers. Meanwhile, the food security,
nourishment, and well-being of older adults are often overlooked. However, the
increasing burden of malnutrition among older adults can lead to degenerative condi-
tions and degradation of their quality of life, further affecting their caregivers’ overall
well-being. Therefore, there is a need for time-to-time nutritional intervention for
older adults; in addition to that, there is a need to set guidelines for underweight
and overweight in the population of older adults, which can possibly help in treat-
ing or preventing the onset of underweight and obesity and checking its potential
health risk in the later stage of life. It is also essential to create awareness among
the oldest age groups and their carers about the quality, amount, and frequency of an
older individual’s food intake. Furthermore, older adults from SC and ST communi-
ties, poor households, with no formal education, and older adults who are divorced/
separated/deserted or never married need special policies and programmes focusing
on increasing their access to affordable, healthy, and nutritious foods; because they
are the most vulnerable groups in terms of both food insecurity and malnutrition. In
addition to that, extensive studies are needed to point out state and region-specific
factors associated with malnutrition among older adults, which can help in initiating
important programmes and formulating various policies at state levels. Due to the
cross-sectional nature of this study, even though a substantial association was discov-
ered between food security and underweight among Indian older adults, no causation
was demonstrated. Consequently, this study could be used as a baseline for a more
thorough analytical investigation.
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