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Abstract
Food security is an important agenda in MDG goals for people of all age groups 
irrespective of socio-economic strata in all developing and developed countries. For 
India, with increasing hunger index, provision of food security among older adults 
comes out to be a rising concern and matter of discussion under hunger eradication 
programmes and policies. The study concentrated on prevalence of food insecurity 
among population aged 60 and above in India and their associated health factors 
controlling the level of food insecurity. The data used for the research is taken from a 
nationally representative survey, Longitudinal Ageing Study in India (LASI), Wave 
I (2019–2020) with a sample of 31,464 people aged 60 and above all over India. The 
outcome variable of food insecurity is made with composite scores from 5 sets of 
questions and made a binary variable of whether the respondent is food secure or 
insecure. Descriptive and bivariate analysis are performed to understand the cor-
relation between the food insecurity and associated explanatory variables, with spe-
cial focus on various types of functional impairments and chronic diseases. Through 
binary logistic regression models, the likelihood of food insecurity under different 
vulnerable conditions are analysed. The result describes 10.6% of older population 
aged 60 years and above of India experience food insecurity especially in rural areas 
(12.6%). Older adults living alone, in rural areas, with poor household income, with 
multimorbidity and functional impairments are more susceptible to be food inse-
cure in India. With increasing number of functional limitations, the likelihood of 
being food insecure increases around 1.6 times. While presence of multimorbidity 
increases food insecurity; individual diseases like diabetes and hypertension nega-
tively affects food insecurity among older adults.
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Introduction

As India’s population grows, its expanding share of older adults is particularly 
notable. Currently, the growth rate of the number of older individuals (aged 60  
and above) is three times higher than that of the population as a whole (Giridhar 
et  al., 2014). As older population increases in size, accurate assessments of the 
extension of food insecurity become more essential for public health (Wolfe et al., 
2003). Food insecurity is a complex phenomenon defined as "the limited or uncer-
tain availability of nutritionally adequate and safe foods, or the limited or uncer-
tain ability to get appropriate foods in socially acceptable ways" (Anderson, 1990). 
While over-nutrition is becoming a major public health concern in many indus-
trialised nations (Seidell & Halberstadt, 2015), the majority of low- and middle- 
income countries continue to struggle with hunger and malnutrition (FAO, 2017). 
Hunger today affects about 11% of the world’s population, and by 2050, the world 
will need to feed an additional 2.3 billion people (FAO, 2017).

Ensuring food security was one of the Millennium Development Goals  
(MDGs) of the United Nations, which sought to cut the rate of extreme food  
insecurity in half by the year 2015 (UNDP, 2000). The 2015 report on progress 
towards the MDGs target 1 to halve the proportion of people who suffer from hun-
ger between 1990 and 2015 (UNDP, 2015) indicated that in the developing world,  
food insecurity dropped from 23.3 percent in 1990–91 to 12.9 percent (pro-
jected) in 2014–16. (UNDP, 2015). Though the degree of food insecurity has been  
dropping in most countries, it has stayed at a relatively high level in South Asia 
(UNDP, 2015). Furthermore, the pace of eradication of food insecurity was slow, 
and as a result, it failed to achieve the international target by the end of 2015  
(FAO, 2015). Despite the high economic growth and significant improvements  
in agricultural production, India had the “second-highest estimated number of 
undernourished individuals in the world” from 2003–04 to 2012–13. (FAO, 2015, 
p. 15; Government of India, 2015, 2016). According to the State of Food Insecu-
rity in the World (2012), India has around 217 million people who are undernour-
ished (McGuire, 2013). In 2010, India’s Global Hunger Index (GHI) was 24.1,  
putting it in the "alarming" category (ranking 67, significantly below neighbour-
ing nations such as China and Pakistan) (Grebmer et al., 2010).

Food insecurity in older persons is a multifaceted phenomenon that is linked 
to a number of negative nutrition- and non-nutrition-related outcomes that may 
have an impact on the older population’s health and well-being (Lee et al., 2010). 
It has been found to have a negative influence on an individual’s health and qual-
ity of life, both directly and indirectly (Stuff et al., 2004). Food insecurity among 
older adults comprises not only limited food availability, and accessibility but 
also altered food use (Sengupta, 2016). Given the four essential characteristics 
of food security: availability, accessibility, usage, and stability, older persons are 
one of the most susceptible demographic groups, since their unique vulnerability 
across the four dimensions of food security may limit their ability to use food 
(Hall & Brown, 2005). Their individual vulnerabilities imply that they confront a  
variety of issues, ranging from difficulties in finding food that meet their needs, 
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to acquiring access to food, to their capacity to participate in the preparation, eat-
ing, and maintaining an acceptable diet (Quandt et al., 1997, 1998).

Food insecurity among older adults is caused by more than just a lack of financial 
resources. Functional impairment, homelessness, loneliness, gender, and poor health 
have statistically significant associations with food insecurity. These links suggest that 
differences in food consumption between older and younger people should be taken 
into account. These important risk factors for food insecurity are more likely to occur 
together in older populations, resulting in a much-increased risk of food insecurity 
(Bishop & Wang, 2018; Dean et  al., 2020; Fernandes et  al., 2018; Jih et  al., 2018; 
Laraia, 2013; Lee & Frongillo, 2001; Lee et al., 2011; Quine & Morrell, 2006; Vilar-
Compte et al., 2016). The health characteristics of older adults differ from other age 
groups. Approximately 23% of the global burden of disease is attributed to ailments 
that affect the older adults; chronic diseases are the main contributors to this exces-
sive load (WHO, 2002). Age and chronic conditions increase the risk of developing a 
functional limitation which could impact an individual’s ability to leave the house and 
get support for food (Dunlop et al., 2002). The term "functional limitation" refers to 
a person’s capacity to do actions or activities that are essential to daily living. Physi-
cal limits (PL), basic activities of daily living (BADL), and instrumental activities of 
daily living (IADL) are the three primary categories of tasks and skills. Functional 
limits are regarded to be a forerunner to disability in the disablement process, as mod-
erate limitations indicate future severe restrictions and, eventually, disability (Boult 
et al., 1994; Dunlop et al., 2002; Jette et al., 1997). Older adults who are food inse-
cure exhibit restrictions in daily activities that are comparable to those of food-secure 
seniors fourteen years older (Gundersen & Ziliak, 2015). Similarly, Individuals who 
are food insecure have a 46 percent higher chance of becoming high-cost health care 
users in the future than those who are food secure (Fitzpatrick et  al., 2015). Many 
low-income older persons with various chronic diseases and limited financial means 
may be forced to choose between basic food and healthcare needs, putting their food, 
medical care, and prescription needs at risk (Bengle et al., 2010; Sullivan et al., 2010).

Though various studies have been conducted to assess food insecurity at the 
global level, the literature is limited as far as India is concerned (Gopichandran 
et al., 2010; Nord, 2004; Oluwole & Adeola, 2012; Ray et al., 1997; Willows et al., 
2009). For Indian scenario, little is known about the characteristics of food inse-
curity in older adults, whose numbers and proportions are expected to increase 
dramatically in near future. Taking all this into consideration, the present study is 
conducted with the objective of documenting the factors determining the food inse-
curity among older adults in India, with special emphasis on functional impairment 
and presence of chronic diseases.

Methods

Data Source

The data for the study, has been taken from Longitudinal Ageing Study in India, 
(LASI wave I) as a cross-sectional analysis. It is a nationally representative data 
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for adults aged 45 and above, conducted by International Institute for Population 
Sciences in collaboration with Harvard T.H Chan School for Public Health and 
University of Southern California in the 2017–2018. LASI is India’s first compre-
hensive survey, which includes demographics, household economic status, chronic  
health conditions, functional health, mental health (cognition and depression), 
retirement for people aged 45 years and above  (IIPS et  al., 2020). The survey 
contains well-developed measures for evaluating the impact of policy changes on 
health outcomes among India’s older citizens. The respondents selected for the sur-
vey is above 45 years of age and information about their spouse is also collected 
irrespective of the spouse’s age. The total number of households covered under the 
survey is 42,949 to interview 72,250 individuals among which 31,464 people are of 
age 60 and above (Fig. 1). In this present study, only the respondents, aged above 
60, are taken into consideration. The survey covered 30 states and 6 union territo-
ries according to 2011 census of India except the state, Sikkim.

Explanatory and Outcome Variables

In the study, the outcome variable is binary in nature; whether the respondent is food 
secure or not. The survey has included a set of questions to understand individual’s 
food availability within a household; according to Food and Nutrition Technical  
Assistance (FANTA) guideline (IIPS et al., 2020). The respondents were asked these 
following questions; if they had reduced or skipped their meals, did not eat enough 
food of their choice, whether they were hungry and did not eat a whole day, lost 
weight due to lack of food availability for a year prior to the survey. Those respondents 
who responded positive; “yes” for any of these questions, are termed as food insecure 
as they were devoid of food to some extent. All others are kept as food secure group.

Other associated background factors and health expenditure of the household were 
also collected from the same data source for the same time being. The major expo-
sure variables; the physical impairment and limitations in instrumental activities or  
presence of chronic illness are categorical variable in nature whereas the proportion  
of monthly health care expenditure is taken as continuous variable. Daily life impair-
ment was further divided into three separate components; mobility restrictions-  
whether the respondent has any difficulty in moving, walking or sitting at a stretch 
or any other mobile activities; limitations in daily life activities or ADL- in bath-
ing, eating, dressing or using toilet and limitation in instrumental activities of daily 
living or IADL- i.e., cooking, taking medicines or shopping groceries etc. All the  

Fig. 1   Flow Chart of Sample 
Selection Total sample of 

LASI Wave I = 

72,250

Males= 30,569

Females=41,681

Total 60+ 

Population=31,464

Males= 15,098

Females=16,366
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three components are classified into 3 separate sections; respondents do not have any  
issue; respondents suffering from only one limitation and respondents having more 
than one limitations. The variable representing morbidity condition of the respondents  
is categorised as null, presence of any single chronic disease or multimorbid condi-
tion; and a set of chronic diseases (such as, diabetes, hypertension, cholesterol, car-
dio-vascular diseases, bone diseases etc.) was further analysed with the food insecu-
rity outcome separately. Another most important exposure variable taken into study 
is the financial dependency of the respondents irrespective of household wealth; 
those respondents who were engaged in any economic activities whether they are 
covered with pension or not; if they are getting any financial assistance from other 
household members, their current working status; all the variables related to financial  
dependency is categorised into binary variables. The health expenditure is calculated  
as the proportion of total household expenditure and thus that is continuous in nature.  
Information related to food security scheme (Annapurna Scheme) coverage are also 
controlled in the analysis.

To explain the confounding factors in potential relationship between food inse-
curity and health and financial dependency, socio-economic and demographic  
characteristics of the respondents aged 60 and above are taken into consideration 
(Fig. 2). The variables are- Age group [60–69,70–79 & 80+], whether the respond-
ent lives in rural or in urban area, education in completed years, gender [male, 
female], religion [Hindu, Muslim, others]; caste [SC, ST, OBC, Others] marital sta-
tus [currently married, widowed, others], living arrangement- whether the respond-
ent is living alone, with spouse and children  or with others; number of children 
alive etc. Monthly per capita expenditure quintile and total number of household 
member are taken as household level variables. To understand the social connected-
ness the frequency of visit and talking to friends are compiled together into a binary 
variable; social isolation. Annapurna scheme is one of the important food security 
related schemes which is included in the analysis. Tobacco and alcohol consumption 
are considered as risk factors of the health behaviour and thus it is also controlled  
in the study.

Statistical Analysis

This research includes both descriptive and regression analysis. Prevalence of Food 
insecurity (Fi) was calculated according the background characteristics of the respond-
ents. To justify whether the correlation between the covariates and food insecurity 
is significant or not, chi-square test has been done for the categorial variables and 
Kruskal–Wallis test is performed for continuous variables.

Model Used to Analyze the Data

Binary logistic regression was carried out between the background characteristics and 
the outcome variable. The equation of the logistic regression is as follows,
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where p is the probability of the event and a  is the intercept, b is regression coef-
ficients, is the set of predictors. All the statistical analysis is done using Stata-15 
software.

Results

Demographic, Socio‑economic and Health Profile of the Study Population

The demographic and socio-economic characteristics of the study population 
are shown in Table 1. The majority of the study participants, 58.9%, were in the 
60–69 years age group, followed by 28.9% in the 70–79 years age group. Males 
(48.2%) and females (51.8%) are sharing almost equal share in the participants. 
65.4% of the total sample population lives in rural areas. Out of the total par-
ticipants, 53.7% are not educated, 61.6% are currently married and most of the 
respondents (73.2.2%) are Hindu by faith and OBC (Other Backward Classes) 
stands highest (37.1%) in the caste composition. The majority of older adults live 
with their spouses and children (86%). Most of the older adults were found to be 
not working (68.8%) but only 10.9% of them receive a pension, and 17% depends 
on financial assistance from other sources. 12% of the older persons suffers any 
kind of physical or mental impairment. 25% of older adults had multiple medi-
cal illnesses, and 29.8% had at least one chronic ailment, according to the study. 
Hypertension (35.8%), diabetes (23.1%) and bone disease (19.8%) are found three 
most prevalent ailments of older adults. This study revealed that more than 70% 
of the older adults have functional limitations especially walking limitations. It is 

Logit (Y) = ln
(

p∕
1−p

)

= a + b
1
X
1
+ b

2
X
2
… … ⋯ + bkXk
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Fig. 2   Conceptual Framework
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Table 1   Socioeconomic, 
Demographic and Health Profile 
of the Sample Population, India, 
2017–18

Category N = 31464 Percentage

Age Group
  60–69 18528 58.9
  70–79 9111 28.9
  80+ 3825 12.2

Place of Residence
  Rural 20592 65.4
  Urban 10872 34.6

Gender
  Male 15164 48.2
  Female 16300 51.8

Education Level
  No Education 16887 53.7
  Less Than 5 Years 3782 12.0
  5–9 years 6019 19.1
  10 or more years 4776 15.2

Marital Status
  Currently married 19399 61.6
  Widowed 10622 33.8
  Others 1443 4.6

Religion
  Hindu 23037 73.2
  Muslims 3732 11.9
  Others 4695 14.9

Caste
  SC 5393 17.1
  ST 5329 16.9
  OBC 11663 37.1
  None of them 9081 28.9

Living Arrangement
  Alone 2171 6.9
  With spouse & children 27070 86.0
  With others 2223 7.1

MPCE Quintile
  Poorest 6373 20.3
  Poorer 6513 20.7
  Middle 6462 20.5
  Richer 6221 19.8
  Richest 5895 18.7

Covered with Pension
  Yes 3414 10.9
  No 28050 89.1

Working Status
  Not Working 21635 68.8
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Table 1   (continued) Category N = 31464 Percentage

  Working 9829 31.2
Financial Help
  Receiving 5347 17.0
  Not Receiving 26117 83.0

Physical/Mental Impairment
  Yes 3762 12.0
  No 27702 88.0

Chronic disease
  No 14221 45.2
  Single 9368 29.8
  Multi-morbidity 7875 25.0

Hypertension
  No 20205 64.2
  Yes 11259 35.8

Diabetes
  No 24205 76.9
  Yes 7259 23.1

Cancer
  No 30224 96.1
  Yes 1240 3.9

Chronic Lung Disease
  No 28241 89.8
  Yes 3223 10.2

CVD
  No 28296 89.9
  Yes 3168 10.1

Bone Disease
  No 25246 80.2
  Yes 6218 19.8

Neurological Disorder
  No 29664 94.3
  Yes 1800 5.7

Cholesterol
  No 29382 93.4
  Yes 2082 6.6

Functional Limitation
  No 7613 24.2
  Yes 23851 75.8

Limitations in Walking
  No 8741 27.8
  Yes 22723 72.2

Limitation in ADL
  No 23863 75.8
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observed that 13.8% have 2 or more limitation of activities of daily living (ADL) 
and one third (33.3%) of the older adults have of 2 or more instrumental activities  
of daily living (IADL). The study revealed that less than half (41%) of the older 
adults engage themselves in any kind of physical activities. Majority of the older 
adults (68.9%) are socially isolated. 39.3% older adults reported smoking and 11.9%  
have consumed alcohol.

Prevalence of Food Insecurity according to Background Characteristics 
of the Older Adults

The index of food insecurity is made up of four questions from the available dataset 
as discussed earlier; rural–urban difference in the prevalence is identified in all the 
questions (Fig. 3), where most of the persons has reduced their meal size; around 
8% in urban and 3% in rural areas. 7% among the urban respondents reported to be 

Table 1   (continued) Category N = 31464 Percentage

  One Limitation 3249 10.4
  2 or more Limitations 4352 13.8

Limitation in IADL
  No 17080 54.3
  One Limitation 3905 12.4
  2 or more Limitations 10479 33.3

Physical Activities
  No 18557 59.0
  Yes 12907 41.0

Social Isolation
  Isolated 21670 68.9
  Not Isolated 9794 31.1

Annapurna Scheme
  No 26985 85.8
  Yes 4479 4.2

Smoking
  No 19107 60.7
  Yes 12357 39.3

Alcohol Consumption
  No 27718 88.1
  Yes 3746 11.9

Source: Longitudinal Ageing study in India, Wave 1, 2017–18
SC Scheduled Caste, ST Scheduled Tribe, OBC Other Backward 
Caste, CVD Cardio-vascular Disease, ADL Activities in daily living, 
IADL Instrumental activities in daily living

926 Ageing International  (2023) 48:918–941



hungry but did not eat and 5% did not eat a whole day. Thus around 10% of the older 
adults aged 60 and above in India are identified to be food insecure. If we look into 
the state wise distribution of food insecurity (Fig. 4), Madhya Pradesh reports high-
est food insecurity (22%) which is much higher than the national average.

The prevalence of food insecurity by selected characteristics is outlined in 
Table  2. The overall prevalence of food insecurity among older adults (≥ 60 
years) in India is 10.6% in 2017–18. Food insecurity is most prevalent among  
women (11.1%), those who are never married/divorced/separated (14.1%), and  
those who are living alone (21.7%). Rural–Urban differentials in prevalence  
of food insecurity are almost double. In rural areas the food insecurity is sur-
prisingly very high (12.6%), higher than the national average. Food insecu-
rity is more common among older persons who belongs to the poorest strata 
of monthly per capita expenditure quintile (MPCE) and who does not have a 
pension coverage (11.4%). The findings also reveal that older persons’ physical/
mental impairments are linked to a higher prevalence of food insecurity (18.6%). 
The prevalence of food insecurity follows a clear trend with respect to level of 
education, as highest levels of food insecurity is found to occur among non-
educated (13.2%) older adults. Among the religious groups, Muslims reports a 
higher prevalence (14.1%) of food insecurity. On the other hand, no significant 
relationships were found between age, physical activities, alcohol consumption, 
and food insecurity status in this study. Food insecurity is found to be more com-
mon among older persons with functional limitations (11.9%). Socially isolated 
older adults also had a higher prevalence of food insecurity (11.3%). The study 
also found that older persons who did not participate in the Annapurna food sup-
ply scheme were more likely to be food insecure (11.9%).

0 1 2 3 4 5 6 7 8 9

reduced the size of meal

Hungry but did not eat

Did not eat for a whole day

Lost weight

Urban Rural

Fig. 3   Categories Comprises Food Insecurity among Older Adults in India, 2017–18

927Ageing International  (2023) 48:918–941



Association of Socio‑economic, Demographic and Health‑related Factors 
in Controlling the Food Insecurity among the Older Adults

Table 3 depicts the binary logistic regression of the factors associated with the food 
insecurity of older individuals in India. The analysis revealed that odds of report-
ing food insecurity is lower with increasing age (AOR: 0.851; 95% CI: 0.735, 0.984 
for the age group 70–79 years). When compared to older individuals in rural areas, 
respondents in urban areas are (AOR: 0.687; 95% CI: 0.619, 0.762) 30% less likely 
to be food insecure. Females are 11% (AOR: 0.891; 95% CI: 0.802, 0.991) less likely  
to be food insecure than their male counterparts. There is a clear trend of decreasing  
food insecurity with increasing level of education. The older adults having 10 or more  
years of schooling are 46% (AOR: 0.542; 95% CI: 0.449, 0.653) less likely to be food  
insecure than respondents having no formal education. Older respondents who lived  
with their spouse and children are 40% (AOR: 0.590; 95% CI: 0.495, 0.702) less food  
insecure than those who lived alone. Being in the richest category, cuts down the risk  
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Fig. 4   State-Wise Prevalence of Food Insecurity among Older Adults in India, 2017–18
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Table 2   Prevalence of Food Insecurity among Older Adults in India, 2017–18

Background characteristics Prevalence of food insecurity P value

Age group
  60–69 10.9
  70–79 11.2 0.720
  80+ 10.0

Place of Residence
  Rural 12.6
  Urban 6.4 0.000

Gender
  Male 10.8
  Female 11.1 0.004

Education Level
  No Education 13.2
  Less Than 5 years 12.1
  5–9 years 8.1 0.000
  10 or more years 4.1

Marital Status
  Currently Married 9.9
  Widowed 12.4 0.000
  Others 14.1

Religion
  Hindu 10.6
  Muslims 14.1 0.000
  Others 10.2

Caste
  SC 14.6
  ST 13.2
  OBC 10.5 0.000
  None of them 8.3

Living Arrangement
  Alone 21.7
  With spouse 9.9 0.000
  With others 15.3

MPCE Quintile
  Poorest 13.9
  Poorer 11.4
  Middle 9.4 0.000
  Richer 10.1
  Richest 9.1

Covered with Pension
  Yes 4.0 0.000
  No 11.4
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Table 2   (continued)

Background characteristics Prevalence of food insecurity P value

Working status
  Not Working 10.2 0.001
  Working 12.4

Financial Help
  Receiving 11.7 0.000
  Not Receiving 10.8

Physical/Mental impairment
  Yes 18.6 0.000
  No 10.0

Chronic disease
  No 11.1 0.133
  Single 10.9
  Multimorbidity 10.5

Hypertension
  No 11.5 0.000
  Yes 9.8

Diabetes
  No 11.5 0.000
  Yes 7.4

Cancer
  No 10.9 0.491
  Yes 9.9

Chronic Lung Disease
  No 10.7 0.040
  Yes 13.1

CVD
  No 10.9 0.394
  Yes 11.0

Bone Disease
  No 10.5 0.000
  Yes 12.9

Neurological Disorder
  No 10.8 0.000
  Yes 15.1

Cholesterol
  No 11.0 0.000
  Yes 6.3

Functional Limitation
  No 6.9 0.000
  Yes 11.9

Limitation in Walking
  No 7.7 0.000
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of food insecurity to half (AOR: 0.501; 95% CI: 0.434, 0.580). The analysis reveals 
that older adults with higher number of household members are 10% less (AOR: 
0.930: 95% CI: 0.913, 0.946) likely to be food insecure. Older adults, who did not 
received pension are 1.5 times (AOR: 1.529: 95% CI: 1.210, 1.933) more likely to be  
food insecure than those who receives pension. Whereas, having any form of physi-
cal or mental impairment increases the likelihood of being food insecure 1.7 times 
(AOR: 1.718; 95% CI: 1.529, 1.931), presence of functional impairment increases the  
likelihood around 1.6 times (AOR: 1.588; 95% CI: 1.411, 1.788).

Table 2   (continued)

Background characteristics Prevalence of food insecurity P value

  Yes 11.9
Limitation in ADL
  No 9.4 0.000
  One Limitation 15.6
  2 or more Limitations 16.2

Limitation in IADL
  No 8.1 0.000
  One Limitation 10.9
  2 or more Limitations 14.2

Physical Activities
  No 10.9 0.216
  Yes 10.8

Social Isolation
  Isolated 11.3 0.000
  Not Isolated 9.9

Annapurna Scheme
  No 11.9 0.029
  Yes 9.3

Smoking
  No 10.3 0.000
  Yes 11.9

Alcohol
  No 10.8 0.172
  Yes 12.4

Mean SD

No of Children 4.1 2.4 0.023
No of Household Members 4.5 2.9 0.000
Proportion of Health Expenditure (in %) 1.5 5.9 0.039
Total 10.6 (31464)

SC Scheduled Caste, ST Scheduled Tribe, OBC Other Backward Caste, CVD Cardio-vascular Disease, 
ADL Activities in daily living, IADL Instrumental activities in daily living
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Table 3   Binary Logistic Regression of the Factors Associated with the Food  Insecurity of the Older 
Adults in India, 2017–18

Background variables Adjusted odds ratio 95% Confidence interval

Age group
  60-69a

  70–79 0.933 [0.848,1.028]
  80+ 0.851* [0.735,0.984]

Place of Residence
  Rurala

  Urban 0.687*** [0.619,0.762]
Gender
  Malea

  Female 0.891* [0.802,0.991]
Education Level
  No Educationa

  Less than 5 years 0.904 [0.794,1.031]
  5–9 years 0.711*** [0.627,0.807]
  10 or more years 0.542*** [0.449,0.653]

Marital Status
  Currently Marrieda

  Widowed 1.015 [0.913,1.129]
  Others 1.076 [0.825,1.402]

Religion
  Hindua

  Muslim 1.384*** [1.216,1.574]
  Others 0.907 [0.789,1.043]

Caste
  Nonea

  SC 1.406*** [1.234,1.603]
  ST 1.046 [0.902,1.214]
  OBC 1.155* [1.034,1.290]

Living Arrangement
  Living Alonea

  Living with spouse & children 0.590*** [0.495,0.702]
  Living with others 0.666*** [0.533,0.833]

MPCE Quintile
  Pooresta

  Poorer 0.738*** [0.657,0.831]
  Middle 0.642*** [0.567,0.726]
  Richer 0.560*** [0.491,0.638]
  Richest 0.501*** [0.434,0.580]

No of Children 1.001 [0.982,1.021]
No of Household Members 0.930*** [0.913,0.946]
Covered with Pension
  Yesa
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To justify the association of physical limitation in controlling food insecurity the 
inference of adjusted odd’s ratio after controlling other background characteristics 
has been depicted in Table 4. The older adults who have mobility restrictions are 
1.2 times (AOR: 1.199: 95% CI: 1.072, 1.341) more likely to be food insecure than 

Table 3   (continued)

Background variables Adjusted odds ratio 95% Confidence interval

  No 1.529*** [1.210,1.933]
Working Status
  Not Workinga

  Working 1.090 [0.983,1.208]
Financial Help
  Not Receivinga

  Receiving 0.881* [0.789,0.983]
Physical/Mental Impairment
  Noa

  Yes 1.718*** [1.529,1.931]
Chronic Disease
  Noa

  Single 1.055 [0.957,1.163]
  Multi-morbidity 1.114* [0.997,1.245]

Functional Impairments
  Noa

  Yes 1.588*** [1.411,1.788]
Physical Activities
  Noa

  Yes 1.039 [0.948,1.140]
Social Isolation
  Not Isolateda

  Isolated 1.110* [1.007,1.224]
Annapurna Scheme
  Yesa

  No 0.984 [0.708,1.368]
Smoking
  Noa

  Yes 1.088 [0.993,1.191]
Alcohol
  Noa

  Yes 1.011 [0.874,1,169]
Proportion of Health Expenditure 0.996 [0.989,1.003]
  Observations 31464

SC scheduled Caste, ST Scheduled Tribe, OBC Other backward caste
Significance level @ p-value < 0.1 *; p < 0.05 **; p < 0.01 ***
a Reference category
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the older adults with no limitations. The respondents Having limitation in ADL and 
IADL increases food insecurity significantly; where having only one ADL limitation 
increases food insecurity 1.3 time (AOR: 1.348; 95% CI: 1.178, 1.542) and having 
two or more limitations increases the likelihood of food insecurity 1.5 times (AOR: 
1.520, 95% CI: 1.351, 1.711), only one IADL limitation does not increases food 
insecurity that much but having two or more number of IADL limitations increases 
the risk of food insecurity 1.4 times (AOR: 1.423, 95% CI: 1.285, 1.576).

Table  5 depicts the background characteristics adjusted odds of food security for 
older individuals in India based on chronic health condition. Older persons with chronic 
bone/joint disease are 1.4 times (AOR: 1.369, 95% CI: 1.239, 1.512) more likely to feel 
food sinecure. Similarly, older persons with neurological disorders are 1.5 times (AOR: 
1.478; 95% CI: 1.190, 1.836) more food insecure than their counterparts without the ail-
ment. On the other hand, older adults with hypertension, diabetes and high cholesterol 
are less likely to be food insecure than their counterparts without these ailments.

Discussion

The present study attempts to understand the factors associated with the food insecu-
rity and the impacts of functional impairments and chronic disease on food insecu-
rity among the older population in India during 2017–18. The study identified that 
10.6% older adults in India experiences food insecurity and place of residence, gen-
der, living arrangement, household economic condition and respondent’s economic 
dependency, physical-mental and functional impairment, chronic health condition 

Table 4   Adjusted Odds Ratio of Food Insecurity among Older Adults for Each of the 3 domains of Phys-
ical/Functional Limitations Compared to those without Physical/Function Limitations, 2017–18

ADL Activities in daily living, IADL Instrumental Activities of daily living
Significance level @ p-value < 0.1 *; p < 0.05 **; p < 0.01 ***; values are adjusted for other back-
ground characteristics
a Reference category

Functional limitation Adjusted odds ratio 95% Confidence interval

Limitations in Walking
  Noa

  Yes 1.199*** [1.072,1.341]
Limitation in ADL
  Noa

  One Limitation 1.348*** [1.178,1.542]
  2 or more Limitations 1.520*** [1.351,1.711]

Limitation in IADL
  Noa

  One Limitation 1.063 [0.921,1.226]
  2 or more Limitations 1.423*** [1.285,1.576]
  Observations 31,464
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are identified to be controlling factors for food insecurity. Older adults living alone, 
in rural areas, with poor household income, with multimorbidity and functional 
impairments are more susceptible to be food insecure in India. Food security or 
say, availability of food possesses a bi-directional relationship with health outcome 
(Johnson et al., 2021). In a way, unavailability of nutritious food has adverse effect 
on physical and mental health irrespective of age-group but in other way, presence of 
chronic disease, multi-morbidity and physical impairment controls the food availa-
bility or say in long term food security; where age has to play an important role (Lee 
& Frongillo, 2001; Laraia, 2013; Fernandes et al., 2018; Jih et al., 2018). Presence of 
any physical impairment can be a hindrance to food security; which is significantly 
positively proved in the analysis. Presence of any kind of physical or mental impair-
ment increases the possibility of food insecurity 1.7 times among older adults; while 

Table 5   Adjusted Odds Ratio for Food Insecurity of Older Adults by Chronic Disease Condition Catego-
ries in India, 2017–18

Significance level @ p-value < 0.1 *; p < 0.05 **; p < 0.01 ***; values are adjusted for other back-
ground characteristics
a Reference category

Chronic diseases Adjusted odds ratio 95% Confidence interval

Hypertension
  Noa

  Yes 0.907* [0.827,0.995]
Diabetes
  Noa

  Yes 0.772*** [0.675,0.883]
Cancer
  Noa

  Yes 1.257 [0.812,1.945]
Chronic Lung Disease
  Noa

  Yes 1.138 [0.984,1.316]
Cardio-Vascular Disease
  Noa

  Yes 1.066 [0.906,1.255]
Chronic Bone/Joint Disease
  Noa

  Yes 1.369*** [1.239,1.512]
Neurological/Psychiatric Problem
  Noa

  Yes 1.478*** [1.190,1.836]
High Cholesterol
  Noa

  Yes 0.654** [0.495,0.865]
  Observations 31,464
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functional impairments increase the risk of food insecurity by 1.6 times but having 
multimorbidity raises the chance of being food insecure by 1.1 times. Thus, being 
immobile makes the older adults more vulnerable to access to food. With increas-
ing number of limitations in daily life activities, the risk of being food insecure also 
increases. Urbanicity ensures less food insecurity among older adults and the rural 
urban difference in food insecurity is highly significant; in urban areas around 6.4% 
of the older adults are reported to have food insecurity whereas the prevalence is 
double in rural area (12.6%). Prevalence of high chronic diseases and inadequate 
health care access is one of major causes that creates food insecurity among the rural 
people along with lack of education and job opportunities aggravate the situation of 
food insecurity in rural areas (Upadhyay & Palanivel, 2011; Zhang et al., 2017). A 
qualitative study, conducted in Indiana, by Valliant et al. (2021) also supports that 
food insecurity among older adults is more prevalent in rural communities compared  
to urban and suburban (8.4% compared to 7.1% non-rural) even in a developed coun-
try like USA, though the difference is much lower. If physical impairments are to be  
taken into consideration, then physical limitation put bars on mobility and in rural 
areas door to door services for cooked food or raw material supply is not a common  
provision but for urban areas these facilities may act as a positive point for the older 
adults to limit food insecurity (Dunlop et al., 2002). Thus, living alone and isolated 
contributes positively to the risk of being food insecure (Burris et al., 2021). Though 
the present research has identified, having multimorbidity ensures food insecurity 
among older adults in India; separately having a single chronic disease like diabetes,  
hypertension and increased cholesterol etc. does not ensure food insecurity, on the 
contrary, having only diabetes indicates less likelihood of food insecurity. But some 
chronic diseases like bone disease or neurological or psychiatric disease increases 
the likelihood of food insecurity around 1.5 times and the relationship is highly sig-
nificant. In support of this statement, an argument can be put here that, diabetes and 
hypertension or high cholesterol are mostly diagnosed in sedentary lifestyle which is 
highly prevalent in urban areas, but bone diseases are related to limitation of func-
tional activities which limits the food access to increase food insecurity. Gupta and 
Bansal (2020) in their study also revealed the same that sedentary lifestyle among 
the urban areas make the urban population more susceptible to overweight and obe-
sity, which significantly increases the risk of diabetes and high blood pressure (Wei, 
2017). Other than health condition, this study establishes that economic depend-
ency in older ages also play an important role in controlling food security among 
older adult population. At comparatively young ages, by any means, a respondent 
is capable of earn their daily food requirements which becomes very much tough 
with increasing age, fragile health and economic insecurity. In this research also 
older adults who are working even after age 60 years and above shows higher risk 
to be food insecure; those who does not have any work-related pension scheme 
shows higher likelihood of food insecurity. Respondents receiving financial help 
from informal sources; like children etc. shows reduced risk of food insecurity to 
some extent; 12% less likely to be food insecure. Financial dependency can have an  
added effect on health and health care access which leads to further health deteriora-
tion and more food insecurity. This is further supported by the study of Arranhado  
(2021) that the suspension of medication use due to financial difficulties was found 

936 Ageing International  (2023) 48:918–941



to be an independent predictor of food insecurity across all levels. Similarly, with 
increasing health care cost, expenditure on food is also affected and that leads to 
food alteration and prolonged health issues (Berkowitz et  al., 2013; Dean et  al., 
2020; Tarasuk et al., 2015). Thus, health condition, health care cost and food inse-
curity are highly inter-dependent and are nesting a vicious cycle of increased health 
care cost and food insecurity for older adults in India.

Conclusion

The study only focuses on prevalence and associated factors of food insecurity 
among older adults which are distinct from those of other age groups, and the phe-
nomenon of food insecurity is also peculiar in this group. Though the study pointed 
out clearly how different health condition changes the likelihood of food insecurity, 
there are some unexplained parts; i.e., reverse causality analysis; how far food inse-
curity causes occurrence of chronic disease especially like diabetes. The research 
finally concludes that better age friendly living conditions for the older adults with 
functional limitations, better provision of economic and social security is the crying 
need to reduce the food insecurity for this age group. Clearly, prevailing system of 
public distribution of food (PDS) and government social pension schemes are not 
enough to establish a food secure environment for future ageing society of India.
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