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ABSTRACT

Objective The present study aimed to examine the
associations of several indicators of food insecurity with
depression among older adults in India.

Design A cross-sectional study was conducted using
country-representative survey data.

Setting and participants The present study uses data
of the Longitudinal Aging Study in India conducted during
2017-2018. The effective sample size for the present
study was 31 464 older adults aged 60 years and above.
Primary and secondary outcome measures The
outcome variable was major depression among older
adults. Descriptive statistics along with bivariate analysis
was presented. Additionally, binary logistic regression
analysis was used to establish the association between
the depression and food security factors along with other
covariates.

Results The overall prevalence of major depression was
8.4% among older adults in India. A proportion of 6.3% of
the older adults reduced the size of meals, 40% reported
that they did not eat enough food of their choice, 5.6%
mentioned that they were hungry but did not eat, 4.2%
reported that they did not eat for a whole day and 5.6%
think that they have lost weight due to lack of enough
food in the household. Older adults who reported to have
reduced the size of meals due to lack of enough food
(adjusted OR (AOR): 1.76, Cl 1.44 to 2.15) were hungry but
did not eat (AOR: 1.35, Cl 1.06 to 1.72) did not eat food
for a whole day (AOR: 1.33; CI 1.03 to 1.71), lost weight
due to lack of food (AOR: 1.57; Cl 1.30 t01.89) had higher
odds of being depressed in reference to their respective
counterparts.

Conclusion The findings suggest that self-reported food
insecurity indicators were strongly associated with major
depression among older Indian adults. The national food
security programmes should be enhanced as an effort to
improve mental health status and quality of life among
older population.

INTRODUCTION

Food insecurity is defined as not having phys-
ical, social and economic access to sufficient,
safe and nutritious food that satisfies their
dietary needs and food choices for a produc-
tive and healthy life." * About 815 million
people live in this situation globally.” To
support this population, sustainable devel-
opment goals, targets 2.1 and 2.2, emphasise
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Strengths and limitations of this study

» The study uses a large nationally representative
sample of older population.

» Cross-sectional design is a limitation of the study as
it is impossible to establish the observed directions
of the relationships.

» The food security indicators were self-reported
which may result in recall and reporting biases.

ending hunger and all forms of malnutri-
tion.* Food insecurity incorporates more than
just the current nutritional state, capturing
as well vulnerability to anticipated distur-
bances in access to adequate and appropriate
food.”” After the economic liberalisations,
developing countries struggle to meet global
nutritional standards and ensure food secu-
rity.® Food security has been a policy priority
in India for a long time, mainly focusing on
its vulnerable populations like children and
older adults.”"!

In adult populations, food insecurity is
associated with insufficient dietary consump-
tion, nutritional status and poor physical
and mental well-being.'* A couple of studies
found that food insecurity is related to poor
social and functional health, hypertension,
diabetes and anxiety.'*'® Empirical evidence
pointed out that the prevalence of food inse-
curity is exceptionally high among older
adults'™ due to physical limitations, poor
heart conditions, social isolation and lack of
transportation.””* Similarly, food insecure
older adults have been reported to spend less
on healthcare** and to show higher levels of
non-adherence to medical treatments due
to financial limitations.” Therefore, among
older adults, food insecurity has been linked
with poor health status,”® lower cognitive
performance27 and, notably, higher risk of
depression.”

The WHO defines depression as a mental
disorder characterised by sadness, lack of
interest or pleasure, guilt or low self-worth,
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Figure 1 Conceptual framework of major depression. ADL,

Activities of Daily Living; IADL, Instrumental ADL; MPCE,
monthly per capita consumption expenditure.

disordered sleep or appetite, feelings of tiredness and
reduced concentration.”” Research has shown a rela-
tionship between depression and various socioeconomic
variables such as old age, low level of education, hunger
and physical labour.”*' Depressive disorders are the most
common psychiatric condition among older people.32 3
Recent evidence recognised several factors associated with
depression in older adults, including comorbid phys-
ical disease, pain and disability, cognitive impairment,
neuroticism, education level, loneliness and lack of social
support.”*™ Also, multiple studies have suggested that
food insecurity is connected with poor mental health,
especially depressive symptoms among older adults.”*™*’

The majority of the research articulates that food inse-
curity positively associates with depressive symptoms
in older adults, and there is a dearth of studies in low-
income and middle-income countries. This study aimed
to examine the associations of specific indicators of food
insecurity, including reduction in meal size, not eating
food of one’s choice, not eating enough food, remaining
hungry for a whole day and body weight loss with depres-
sion among older adults in India. Furthermore, we
analysed the association of food insecurity indicators
after adjusting for socioeconomic and health attributes
of older Indian adults with their depressive symptoms.
Based on the conceptual framework provided (figure 1)
and the past research, this study hypothesised that those
who reduced meal size due to food shortage did not have
food of own choice, remained hungry for a whole day or
lost weight due to food shortage would be more likely to
be depressed compared with those who did not experi-
ence these.

DATA, VARIABLES AND METHODS

Data source

This study uses data from India’s first nationally repre-
sentative longitudinal Ageing survey (Longitudinal Aging

Study in India; LASI, 2017-2018), which investigates into
the health, economics and social determinants and conse-
quences of population ageing in India.* The present
study was cross-sectional in nature. The representative
sample included 72 250 individuals aged 45 and above
and their spouses across all states and union territories of
India except Sikkim. The LASI adopts a multistage strati-
fied area probability cluster sampling design to select the
eventual units of observation. Households with at least
one member aged 45 and above were taken as the even-
tual unit of observation. This study provides scientific
evidence on demographics, household economic status,
chronic health conditions, symptom-based health condi-
tion, functional and mental health, biomarkers, health-
care utilisation, work and employment, etc. It enables
the cross-state analyses and the cross-national analyses
of ageing, health, economic status and social behaviours
and has been designed to evaluate the effect of changing
policies and behavioural outcomes in India. The LASI
was interviewer (face to face)-administered survey during
household visits using computer-assisted personal inter-
view (CAPI) technology. The interview was conducted in
the local language of the area administered.*' The total
response rate at individual level was 95.6%. Detailed infor-
mation on the sampling frame is available on the LASI
wave-1 report.”! The effective sample size for the present
study was 31 464 older adults aged 60 years and above.*'

Variable description

Outcome variable

The outcome variable for the study was major depression
which was coded as 0 for ‘not diagnosed with depression’
and 1 for ‘diagnosed with depression’.*' Major depres-
sion among older adults with symptoms of dysphoria was
calculated using the Short Form Composite International
Diagnostic Interview (CIDI-SF) (Cronabach alpha: 0.70).
Persons with a score of 3 or more were considered being
depressed. This scale is used for probable psychiatric
diagnosis of major depression and has been validated in
field settings and widely used in population-based health

surveys.42 4

Explanatory variables

The explanatory variables were divided into three
sections, namely, food security indicators, individual
factors and household/community factors.

Food security indicators

The food security indicators in the current study were

adapted from similar items established in food secu-

rity questionnaires of the US Household Food Security

Survey Module adult scale,” and the items are validated

in Indian settings.** The items are:

1. In the last 12 months, did you ever reduce the size of
your meals or skip meals because there was not enough
food at your household? The variable generated using
this question was ‘reduced the size of meals” and it was
coded as 0 ‘no’ and 1 ‘yes’.
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2. In the last 12 months, did you eat enough food of your

choice? Please exclude fasting/food-related restric-
tions due to religious or health-related reason. The
variable generated using this question was ‘did not eat
enough food of once choice’ and it was coded as 0 ‘no’
and 1 ‘yes’.
In the last 12 months, were you hungry but did not eat
because there was not enough food at your household?
Please exclude fasting/food-related restrictions due to
religious or health-related reasons. The variable gen-
erated using this question was ‘hungry but did not eat’
and it was coded as 0 ‘no’ and 1 ‘yes.

3. In the past 12 months, did you ever not eat for a whole
day because there was not enough food at your house-
hold? Please exclude fasting/food-related restrictions
due to religious or health-related reasons. The variable
generated using this question was ‘did not eat for a
whole day’ and it was coded as 0 ‘no’ and 1 ‘yes’.

4. Do you think that you have lost weight in the last 12
months because there was not enough food at your
household? The variable generated using this question
was ‘lost weight due to lack of food’ as it was coded as
0 ‘no’ and 1 ‘yes’.

Individual factors

1. Age was categorised as young old (60-69 years), old
old (70-79 years) and oldest old (80+years).

2. Sex was categorised as male and female.

3. Educational status was categorised as no education/
primary not completed, primary, secondary and high-
er.

4. Working status was categorised as currently working,
not working/retired and never worked.

5. Social participation was categorised as no and yes. So-
cial participation was measured though the question
‘Are you a member of any of the organisations, reli-
gious groups, clubs or societies’? The response was cat-
egorised as no and yes.*

6. Self-rated health was coded as good, which includes
excellent, very good and good whereas poor includes
fair and poor.*’

7. Difficulty in Activities of Daily Living (ADL) was cod-
ed as no and yes. ADL is a term used to refer to nor-
mal daily self-care activities (such as movement in bed,
changing position from sitting to standing, feeding,
bathing, dressing, grooming, personal hygiene, etc)
The ability or inability to perform ADLs is used to mea-
sure a person’s functional status, especially in the case
of people with disabilities and the older adults.*” *®

8. Difficulty in Instrumental ADL (IADL) was coded as no
and yes. ADL are not necessarily related to fundamen-
tal functioning of a person, but they let an individual
live independently in a community. The set ask were
necessary for independent functioning in the com-
munity. Respondents were asked whether they were
having any difficulties that were expected to last more
than 3 months, such as preparing a hot meal, shopping
for groceries, making a telephone call, taking medica-

tions, doing work around the house or garden, manag-
ing money (such as paying bills and keeping track of
expenses) and getting around or finding an address in
unfamiliar places.*” **

9. Morbidity status was categorised as 0 ‘no morbidity’,
1 ‘any one morbid condition’ and 2+ ‘comorbidity’.*

Household/community factors

1. The monthly per capita consumption expenditure
(MPCE) quintile was assessed using household con-
sumption data. Sets of 11 and 29 questions on the ex-
penditures on food and non-food items, respectively,
were used to canvas the sample households. Food ex-
penditure was collected based on a reference period of
7 days, and non-food expenditure was collected based
on reference periods of 30 days and 365 days. Food
and non-food expenditures have been standardised to
the 30-day reference period. The MPCE is computed
and used as the summary measure of consumption.
The variable was then divided into five quintiles, that
is, from poorest to richest.*!

2. Religion was coded as Hindu, Muslim, Christian and
Others.

3. Caste was recoded as Scheduled Tribe (ST), Scheduled
Caste (SC), Other Backward Class (OBC) and others.
The Scheduled Caste includes ‘untouchables’; a group
of the population that is socially segregated and finan-
cially/economically by their low status as per Hindu
caste hierarchy. The SCs and STs are among the most
disadvantaged socioeconomic groups in India. The
OBC is the group of people who were identified as
‘educationally, economically and socially backward’.
The OBCs are considered low in the traditional caste
hierarchy but are not considered untouchables. The
‘other’ caste category is identified as having higher so-
cial status.”

4. Place of residence was categorised as rural and urban.

5. The region was coded as North, Central, East,
Northeast, West and South.”!

Statistical analysis

In this study, descriptive statistics and bivariate analysis
have been performed to determine the prevalence of
major depression by food security factors along with indi-
vidual and household factors. %” test was used to check
for intergroup differences in the prevalence of depres-
sion among older adults.”® ™ Furthermore, binary logistic
regression analysis” was used to fulfil the aims and
objective of the study. The results are presented in the
form of OR with a 95% CI. There were two models in
the present analysis. Model 1 represents the unadjusted
OR (UOR). Model 2 represents the adjusted OR (AOR),
that is, adjusted for individual (age, sex, education, living
arrangements, work status, social participation, self-rated
health, ADL/IADL difficulty and chronic morbidity) and
household/community factors (wealth quintiles, reli-
gion, caste, place of residence and regions).

The equation for logistic regression is as follows:
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where f, ..., By are regression coefficients indicating
the relative effect of a particular explanatory variable on
the outcome variable. Variance inflation factor® " was
used to check multicollinearity among the variables used
and it was found that there was no evidence of multicol-
linearity. Svyset command was used in STATA V.14™ to
account for complex survey design. Further, individual
weights were used to make the estimates nationally
representative.
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PATIENT AND PUBLIC INVOLVEMENT
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RESULTS

Sociodemographic and health profile of older adults

Table 1 depicts the socioeconomic profile of older adults
in India. A proportion of 6.3% of the older adults reduced
the size of meals due to lack of enough food in the house-
hold. About 40% of the older adults reported that they
did not eat enough food of their choice. Of 5.6% of the
older adults reported that they were hungry but did not
eat because there was not enough food at their house-
hold. Of 4.2% of the older adults reported that they did
not eat for a whole day because there was not enough
food at their household. About 5.6% of the older adults
think that they have lost weight due to lack of food at their
household. Around 11% of the older adults belonged to
oldest old age group; 68% of older adults had no educa-
tion or their primary education was incomplete; 5.7% of
older adults lived alone and 26.4% of older adults never
worked in their lifetime. The share of older adults who
had any social participation was 4.5%. Nearly 48.6% of
older adults had poor self-rated health; 24.4% and 48.7%
of older adults had difficulty in ADL and IADL, respec-
tively; and 23.9% of older adults had two or more chronic
diseases.

Percentage of older adults suffering from major depression
Table 2 presents the share of older adults suffering from
major depression in India. The overall prevalence of
major depression was 8.4% among older adults in India.
Higher percentage of older adults who reduced their
size of meal suffered from major depression (23.6%)
compared with those who did not reduce their meal
(7.4%). Older adults who were hungry but did not eat
had higher prevalence of major depression (25.3%) than
those who had enough food (7.4%). Higher percentage
of older adults who did not eat for a whole day suffered
from major depression (24.8%) in compared with those
who had food daily (7.7%). Older adults who lost their
weight due to lack of food had higher prevalence of
major depression (24.1%) in reference to their counter-
parts with no weight loss (7.5%).

Logistic regression estimates of older adults suffering from
major depression

Table 3 presents the results from logistic regression anal-
ysis of older adults suffering from major depression.
Model 1 represents the unadjusted estimates, whereas
model 2 represents the adjusted estimates. In model 1,
older adults who reported to have reduced the size of
meals due to lack of enough food had higher odds of
being depressed in comparison to those who did not
reduce the size of meals due to lack of enough food
(UOR: 1.95, CI 1.61 to 2.37). Older adults who reported
that they were hungry but did not eat because there was
not enough food in their household had higher odds of
being depressed in comparison to their counterparts with
adequate food availability (UOR: 1.46, CI 1.16 to 1.85).
Older adults who reported that they have lost weight
due to lack of food had higher odds of being depressed
compared with their counterparts with no weight loss
(UOR: 2.17, CI 1.80 to 2.6).

Model 2 reveals that older adults who reported to have
reduced the size of meals due to lack of enough food
had higher odds of being depressed in comparison to
those who did not reduce the size of meals due to lack
of enough food (AOR: 1.76, CI 1.44 to 2.15). The choice
of food did not have any significant association with
major depression among older adults. Older adults who
reported that they were hungry but did not eat because
there was not enough food in their household had higher
odds of being depressed compared with their counter-
parts with adequate food availability (AOR: 1.35, CI 1.06
to 1.72). Older adults who did not eat food for the whole
day had higher odds of suffering from major depression
in comparison to their counterparts who had food (AOR:
1.33; CI11.03 to 1.71). Older adults who reported that they
have lost weight due to lack of food had higher odds of
being depressed compared with their counterparts with
no weight loss (AOR: 1.57; CI 1.30 to 1.89).

The odds of major depression were higher among
older women than men (AOR: 1.15; CI 1.02 to 1.28).
The odds of major depression were lower among older
adults who were living with children in comparison to
those who were living with others (AOR: 0.80, CI 0.66
to 0.96). Older adults who had poor self-rated health
had 2.38 times higher odds of suffering from major
depression in comparison to older adults who had good
self-rated health (AOR: 2.38, CI 2.15 to 2.64). The odds
of major depression were significantly higher among
the older adults who had difficulty in ADL and IADL in
reference to the older adults who did not had difficulty
in ADL and IADL, respectively (AOR: 1.56, CI 1.4 to
1.74) (AOR: 1.54, CI 1.38 to 1.72). Older adults who
belonged to the poorest MPCE quintile had lower odds
of suffering from major depression in comparison to
older adults from richest wealth quintile (AOR: 0.75;
CI 0.65 to 0.88). Older adults from urban areas had
significantly lower odds of suffering from major depres-
sion compared with older adults who were from rural
areas (AOR: 0.82; CI 0.73, to 0.92). Table S1 (online
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Total Not depressed Depressed

Background characteristics Sample Percentage Sample Percentage Sample Percentage

Reduced the size of meals

Yes 1993 6.3 1548 5.3 386 17.8

No 18 922 60.1 17712 60.5 1229 56.6

Hungry but did not eat

Yes 1753 5.6 1331 4.5 364 16.8

No 30 152 95.8 28 291 96.6 1903 87.7

Lost weight due to lack of food

Yes 1769 5.6 1366 4.7 350

-
(o]
e

||
Q
[0]

Old old 9501 30.2 8878 30.3 630

N
[(e]
o

Sex

Female 16 533 52.6 15215 51.9 1284 59.2

No education/primary not completed 21 381 68.0 19710 67.3 1633 75.2

Secondary completed 4371 13.9 4186 14.3 208

o
(o2}

Living arrangements

With spouse 6397 20.3 5977 20.4 424 19.5

Others 1805 5.7 1639 5.6 158 7.3

Working 9680 30.8 9079 31.0 613 28.3

Never worked 8314 26.4 7829 26.7 502 23.2

No 30 053 956.5 27 955 95.4 2093 96.5

Self-rated health*

Poor 14 961 48.6 13 186 45.0 1567 72.2

Continued

(3]
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Total Not depressed Depressed

Background characteristics Sample Percentage Sample Percentage Sample Percentage

No 23 802 75.7 22 594 771 1291 59.5

Difficulty in IADL*

Yes 15 334 48.7 13 805 471 1438 66.3

0 14773 47.0 13 981 47.7 835 38.5

2+ 7520 23.9 6773 23.1 703 32.4

MPCE quintile

Poorer 6831 21.7 6411 21.9 430 19.8

Richer 6038 19.2 5613 19.2 424 19.5

Religion

Muslim 3548 11.3 3286 11.2 259 12.0

Others 1145 3.6 1067 3.6 78 3.6

Scheduled Caste 5949 18.9 5458 18.6 475 21.9

Other Backward Class 14 231 45.2 13 168 45.0 1048 48.3

Place of residence

Urban 9268 29.5 8848 30.2 462

N
—
w

North 3960 12.6 3755 12.8 218 10.0

East 7439 23.6 6951 23.7 492 22.7

West 5401 17.2 5080 17.3 331 15.3

Total 31 464 100.0 29 294 100.0 2170 100.0

*The sample is low due to missing cases and non-response.
ADL, Activities of Daily Living; IADL, Instrumental ADL; MPCE, monthly per capita consumption expenditure.

supplemental table SI) presents the regression esti-  depression in comparison to their food secure coun-
mates of older adults with food insecurity suffering  terparts (UOR: 1.39; CI 1.27 to 1.51). Similarly, in the
from major depression. In model 1 (unadjusted), older  adjusted model (model 2), older adults with food inse-
adults with food insecurity had higher odds of major  curity had higher odds of major depression compared
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Not depressed Depressed

Background characteristics Percentage (n) Percentage (n) | P value

Reduced the size of meals <0.001

Yes 76.4 (1523) 23.6 (470)

No 92.1 (17 425) 7.9 (1497)

Hungry but did not eat <0.001

Yes 74.7 (1309) 25.3 (444)

No 92.3 (27 833) 7.7 (2319)

Lost weight due to lack of food <0.001

Yes 75.9 (1343) 24.1 (426)

Age 0.207

Old old 91.9 (8734) 8.1 (767)

Sex <0.001

Female 90.5 (14 969) 9.5 (1564)

No education/primary not completed 90.7 (19 392) 9.3 (1989)

Secondary completed 94.2 (4119) 5.8 (253)

Living arrangements <0.001

With spouse 91.9 (5880) 8.1 (516)

Others 89.3 (1612) 10.7 (193)

Working 92.3 (8933) 7.7 (747)

Never worked 92.6 (7702) 7.4 (612)

No 91.5 (27 503) 8.5 (2550)

Self-rated health <0.001
Poor 87.2 (12 973) 12.8 (1910)
Continued
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Not depressed Depressed

Background characteristics Percentage (n) Percentage (n) | P value

No 93.4 (22 229) 6.6 (1573)

Difficulty in IADL <0.001

Yes 88.6 (13582) 11.4 (1752)

0 93.1 (13 755) 6.9 (1017)

2+ 88.6 (6663) 11.4 (857)

MPCE quintile <0.001

Poorer 92.3 (6308) 7.7 (524)

Richer 91.5 (5522) 8.6 (516)

Religion <0.001

Muslim 91.1 (3232) 8.9 (316)

Others 91.7 (1049) 8.3 (96)

Scheduled Caste 90.3 (5370) 9.7 (579)

Other Backward Class 91 (12 955) 9 (1276)

Place of residence <0.001

Urban 93.9 (8705) 6.1 (563)

North 93.3 (3695) 6.7 (265)

East 91.9 (6839) 8.1 (600)

West 92.5 (4997) 7.5 (404)

Total 91.6 (28 820) 8.4 (2644)

The estimates are weighted.
ADL, Activities of Daily Living; IADL, Instrumental ADL; MPCE, monthly per capita consumption expenditure.

(-]
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|I

Model 1 Model 2
Background characteristics UOR (95% CI) AOR (95% CI)

Reduced the size of meals

Yes 1.95* (1.61 to 2.37) 1.76* (1.44 to 2.15)

No Ref. Ref.

Hungry but did not eat

Yes 1.46* (1.16 to 1.85) 1.35* (1.06 to 1.72)

No Ref. Ref.

Lost weight due to lack of food

Yes 2.17* (1.80 to 2.6) 1.57* (1.3 to 1.89)

||
Q
[0]

Old old 0.81* (0.73 t0 0.91)

Sex

Female 1.15* (1.02 to 1.28)

No education/primary not completed 1.03 (0.83 to 1.28)

Secondary completed 0.99 (0.78 to 1.24)

Living arrangements

With spouse 0.72* (0.59 to 0.89)

Others Ref.

Working Ref.

Never worked 0.80* (0.69 to 0.93)

No 0.92 (0.74 to 1.14)

Self-rated health

Poor 2.38* (2.15 to 2.64)

Continued
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Model 1 Model 2
Background characteristics UOR (95% CI) AOR (95% CI)

No Ref.

Difficulty in IADL

Yes 1.54* (1.38 t0 1.72)

0 Ref.

2+ 1.56* (1.38 to 1.76)

MPCE quintile

Poorer 0.77* (0.67 to 0.89)

Richer 0.88 (0.76 to 1.01)

Religion

Muslim 1.06 (0.92 to 1.22)

Others 1.09 (0.88 to 1.36)

Scheduled Caste Ref.

Other Backward Class 1.11 (0.98 to 1.26)

Place of residence

Urban 0.82* (0.73 to 0.92)

North Ref.

East 0.97 (0.83 to 1.14)

West 1.09 (0.92 to 1.29)

Model 2 was adjusted for all the individual and household factors whereas model 1 represents the unadjusted estimates.

*If p<0.05.

ADL, Activities of Daily Living; AOR, adjusted OR; IADL, Instrumental ADL; MPCE, monthly per capita consumption expenditure; Ref,
reference; UOR, unadjusted OR.
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with their food secure counterparts (AOR: 2.56; CI 2.28
to 2.88).

DISCUSSION

The current study aimed to explore the prevalence of
specific indicators of food insecurity and associated
depression in late life through descriptive and regression
analyses of a large country-representative survey data.
With the increasing age, because of the development of
more physical disabilities, there is a higher probability
of increased food insecurity.” Consistently, the results
have shown a substantial proportion of older population
reducing the size of their meals due to food shortage,
not eating food of own choice, not eating enough food,
remaining hungry for a whole day and losing their body
weight. In line with the recent literature, we also observed
strong positive associations between food insecurity indi-
cators and depression even after adjusting for several
sociodemographic and health variables.’’*

However, since food insecurity and depression are
multifactorial in nature, the mechanisms through which
food insecurity affects depression are not adequately
understood. There is a growing body of literature
suggesting that food insecurity may act as an environ-
mental stressor that can lead to late-life depressive disor-
ders.”” ® Food insecurity is considered as a major source
of anxiety and life stress in the psychological pathways,
leading to the shame or concern about one’s position in
the society.”’ Similarly, financial constraints may enhance
feelings of worry and anxiety about the food situation
and asking for food that is considered to be socially unac-
ceptable creates feelings of stress.”® On the other hand,
the link between nutritional deficiencies and depressive
symptoms is well documented.” A couple of studies have
shown poor nutrition and dietary imbalances leading to
depression.”® ® Also, burgeoning studies on nutritional
psychiatry attempt to address the pathway of availability
and accessibility of food and the onset and the severity
of depressive disorders.” ® The findings suggest that
addressing food at the population level that is often an
overlooked issue in the context of mental health, espe-
cially among the older population, may contribute to
better mental health and psychological well-being in an
ageing population.

Reduced intake of food and weight loss being indica-
tors of food insecurity was found to be significantly associ-
ated with the risk of depression among the older sample
in this study, and the associations were stronger than
other indicators. This was consistent with several previous
studies that had identified less nutrient intakes and to be
associated with poor mental health and depressive symp-
toms.*"" The mechanism of this contribution can be
explained by the relationship between stressors emerging
as a result of reduced body weight and morbidities and
negative mental health outcomes.” The inverse causation
also has been discussed in past studies, suggesting that
weight changes in both direction increased or decreased

intake may be caused by the appetite changes due to
depression.” Seeking alternative food sources through
food support plans, food banks or social networks is
challenging for older adults due to social isolation, loss
of independence and weakness, increasing with age,”
in turn, they may feel particularly incapable when faced
with food insecurity, probably raising the likelihood of
depression,” suggesting the bidirectional association
of food insecurity and depressive symptoms in old age.
Our findings also suggest that promoting food security
should be regarded as an important aspect of preventing
psychological morbidity among the older population
who are food insecure. Besides, the findings imply that
food security interventions can have both nutritional and
non-nutritional impacts, including an improved mental
health status.

Other important findings of the current study include
significant age and sex differences in the prevalence of
major depressive disorder. The odds of suffering from
depression were higher among young and female older
adults compared with their male and oldest counterparts.
The previous studies have also reported that depression
is more prevalent among women, as the global depres-
sion ratio stands in favour of men.” Several studies elab-
orate that the gender disparity may stem primarily from
behavioural as well as socioeconomic differences such
as diet, tobacco and alcohol use and education.”” Some
studies reported that the higher prevalence of depres-
sion among women can be related to their biological
conditions such as menstrual disorders, postmenopausal
depression and anxiety and postpartum depression.”®
Furthermore, older people by increasing age tend to
acceptill health as an impact of ageing and are less likely to
be worried about their poor mental status.”® On the other
side, younger population becomes more aware of their
psychological problems and is more sensitive towards any
deficit in their mental well-being. The declining trend in
depression in older ages was also reported in multiple
previous studies.” %

However, the findings of the current study need to
be interpreted in light of major limitations. First, the
study was conducted with a cross-sectional design, hence
causality cannot be inferred between outcome variable
that is depression and predictor variables. Also, the food
security indicators were self-reported by older adults,
which may result in their recall or reporting biases.
Similarly, the huge variations in the prevalence of food
insecurity measured through several indicators that vary
from 4.2% for the question regarding ‘did not eat for a
whole day due to food shortage’ to 39.9% for the ques-
tion regarding ‘did not have food of own choice’ may
result in misclassification effects, for example, people
who are food secure might be marked as food insecure
in specific indicator, which suggests the need for further
investigation of appropriate measures of food security in
Indian setting. However, due to the use of a large country
representative data set with detailed measures of food
insecurity, results can be generalisable to the broader
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population. In addition, depression was assessed with a
globally accepted scale of CIDI-SF that adds to the validity
and reliability of the present study. For older adults, food
insecurity is a vital psychosocial stressor that adds to vari-
ations in major depression across socioeconomic strata.”!

A majority of research considered food insecurity as
a static experience; however, both life transitions and
cumulative experiences could also influence depression
in old age.®® Importantly, older adults may be signifi-
cantly exposed to the consequence of food insecurity.
For instance, some evidence indicates that food insecu-
rity is more prone to poor diet condition among older
adults than younger age groups.” * In turn, poor diet
quality is associated with depression, potentially a source
of chronic systemic inflammation.* Food insecurity also
intensifies the medical conditions common in older age,
like diabetes, poor health status and medical morbidity
that are recognised as risk factors for older age depres-
sion.*® These aspects suggest future investigation of
several pathways of food insecurity, including adverse
childhood and adulthood exposures, leading to mental
stressors and late-life depression.

CONCLUSION

The results showed that self-reported food insecurity
indicators, including the reduction in the size of meals,
not eating food of one’s choice, not eating enough
food, remaining hungry for a whole day and losing the
body weight, are strongly associated with major depres-
sion among older Indian adults. The findings can be of
special interest to health-decision makers and researchers
involved in the areas of mental health of ageing popula-
tion in India and other low-income and middle-income
countries with similar demographic and economic transi-
tional stages. The findings suggest that the national food
security programmes should be enhanced as an effort to
improve mental health status and quality of life among
older population.
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