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ABSTRACT The present study envisaged to estimate prevalence of depressive symptoms and associated risk
factors in 400 male subjects (200 old age home based subjects and 200 family based subjects) aged 60 years and
above. Depressive symptoms were prevalent in 68.5 percent of old age home based subjects and 31.5 percent of
family based subjects. Among the former, being normal weight (B=-1.22, p<0.01), overweight (B=-1.48, p=0.01)
and higher educational status (B=-3.30, p<0.001) were associated negatively, while systolic blood pressure >120mmHg
and having a male child (B=0.92, p=0.03) were associated positively with depressive symptoms. In family based
subjects, being overweight (B=-1.98, p<0.001), obese (B=-1.73, p<0.01) and having a male child (B=-1.34,
p<0.01) were associated negatively with depressive symptoms. Underweight male elderly were at highest risk of
depressive symptoms. The association of having a male child with depressive symptoms pointed towards the
importance of children support in later life.
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INTRODUCTION

According to the India Census (2011), the
percentage of elderly population above 60 years
of age has gone up from six to eight percent
during 1991 to 2011, and is projected to increase
to twenty percent by 2050 (United Nations 2013).
The states of Kerala, Goa, Tamil Nadu and Pun-
jab had 12.6, 11.2, 10.4 and 10.3 percent of 60+
population respectively (BKPAI 2013). These
four states account for the highest percentage
of the elderly population. Singh (2001) studied
the ageing trends in Punjab and found that the
rate of growth of the 60 plus population (2.81%)
in the state is higher than that for the general
population (2.10%). Given to the higher growth
of elderly population, the old age dependency
ratio in Indian population increased from 2001
(13.1%) to 2011 (14.2%) (Central Statistics Office
2016).

Depression among elderly population is a
major health concern, causing adverse effects
on their health. Worldwide, depression is the
leading cause of ill health and disability, and it
has highest prevalence in the older adults (5.5%

in male elderly) and 4.4 percent of world popula-
tion is suffering from depression, eighteen per-
cent increase was observed in people with de-
pression between 2005 and 2015 (WHO 2017).
Depression is a common mental disorder that is
associated with depressed mood, loss of inter-
est or pleasure, feelings of guilt or low self-worth,
disturbed sleep or appetite, low energy, and poor
concentration (WHO 2017). For healthy ageing
of the older adult, both psychological and phys-
ical wellness are equally important (Johnson et
al. 2011). Depression is a leading cause of loss
of productivity (Ebmeier et al. 2006) and physi-
cal disability among older adults (Lin and Wu
2011; Bowen and Ruch 2015). Elderly suffering
from depressive symptoms were at increased risk
of mortality (Edward and Munro 2009). About
two percent of the patients suffering from de-
pression commit suicide (Bostwick and Pankratz
2000). Improvement in depressive symptoms di-
lutes the negative effect of cognitive decline (Li
and Conwell 2009).  Reducing depression and
physical disability, both promote healthy ageing
(Jeste et al. 2013).

Recent changes in occupational structure,
migration, urbanization and decline in the family
size, have changed the family structure, where
adult children do not always live with their par-
ents. The preference for home-based care is
changing. In India, the public provision of the
old age care has always been less, and the fam-
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ily system played a key role in the protection of
the old. The children are the major source of
social support to the parents (Knodel and De-
bavalya 1997). About 2.73 percent of elderly care
in India occurs in institutionalized or formal set-
ting (Jamuna 2003) and only six percent Indian
elderly are staying in the setting where their im-
mediate relatives are not living (Rajan and Ku-
mar 2003). Elderly not staying with their children
are at higher risk of adverse psychological and
cognitive outcomes (Jariwala et al. 2010; Sethi et
al. 2013). Social support in the later ages of life
reduced the risk of depression (Wan et al. 2013).
Psychological health and quality of life among
old age home based elderly subjects depends
upon the various psychological, social, and eco-
nomic factors (Reddy et al. 2012; Kumar et al.
2017).

In the light of these changes, living arrange-
ments of the elderly have emerged as an impor-
tant area of research. Therefore, there is a need
to determine various factors associated with the
psychological health status of old age home
based subjects and family based subjects. The
present study was conducted with the view to
determine various factors associated with de-
pressive symptoms among the old age home
based and family based elderly subjects, aged
60 years and above.

Objectives

To compare the prevalence of depressive
symptoms according to various risk factors be-
tween the elderly residing in old age homes and
those residing with their families.

METHODOLOGY

In the present cross-sectional study, the data
of 400 male subjects aged 60 years and above
(200 living in old age home and 200 living with
family) was collected from various districts of
Punjab. The sample was collected by convenient
sampling method from 2013 to 2016 from various
districts of Punjab. Ethical clearance had been
obtained from Institution Clinical Ethical Com-
mittee, Punjabi University, Patiala. Data on an-
thropometric measurements (height, weight,
waist circumference, hip circumference) and oth-
er information were obtained for each subject.
Consent was obtained from each subject during
the collection of data.

All the anthropometric measurements were
taken by using standard anthropometric tech-
niques (Lohman et al. 1988). Height and weight
were measured to the nearest 1 millimeter and
0.5 kilograms respectively. The subjects who
were not able to stand straight due to major dis-
abilities or some other reason, were excluded
from the study. Circumferences were measured
using steel tape to the nearest 1 centimeter (cm).

BMI was categorized into following catego-
ries: less than 18·5 kg/m2 underweight; 18·5–23
kg/m2  increasing but acceptable risk; 23–27·5
kg/m2  increased risk; and 27·5 kg/m2  or higher
high risk (WHO 2004). WHR was categorized
into two groups: up to 0.89 and >90, and waist
circumference was also categorized into groups:
up to 90 cm and >90 cm.

Depressive symptoms were measured by
Epidemiologic Studies Depression scale (CES-
D).The Center for Epidemiologic Studies Depres-
sion scale (CES-D) is a short self-report scale
designed to measure depressive symptomatol-
ogy in the general population. It has been de-
veloped by Radloff (1977). Beekman et al. (1997)
concluded that the criterion validity of the CES-
D was very satisfactory in the sample of older
adults. The possible range of scores for CESD is
between 0 and 60, with a higher score indicating
more symptoms of depression and a lower score
indicating otherwise. A score of 16 has widely
been used as a standard threshold indicating
possible clinical depression (Radloff 1977; Weiss-
man et al. 1977; Huba et al. 1995). Depression
questionnaire (CESD-20) was checked for reliabil-
ity by test-retest method (reliability=0.959). The
internal consistency coefficient Cronbach’s al-
pha was 0.946, indicating very high reliability.

RESULTS

Depressive symptoms were found in 68.5
percent of old age home based subjects and 31.5
percent of family based subjects. The mean de-
pressive symptom score in old age home based
subjects and family based subjects was
19.96±7.48 and 11.18±10.24 respectively. Depres-
sive symptom score at all the age groups (60-69
years, 70-79 years and >80 years), was signifi-
cantly greater among old age home based sub-
jects than the family based subjects (t=4.74,
p=<0.001; t=7.69, p=<0.001; t=9.78, p=<0.001).
There was no effect of age on the level of de-
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pressive symptoms among both the groups of
elderly (f=1.58, p=0.20; f=0.48, p=0.01). It means
the depressive symptoms observed in 60-69 years
age group did not increase in intensity with age-
ing (Table 1).

Age and duration of residence in the old age
home had no effect on the prevalence of depres-
sive symptoms among the male older adults.
Among old age home based subjects, the prev-
alence of depressive symptoms was lower in
those educated up to matric (60.5%), and sec-
ondary and higher education (13.3%) standard
as compared to uneducated (81.7%) old age home
based subjects.  While among family based sub-
jects, the prevalence of depressive symptoms
was almost similar at all the educational stan-
dards (uneducated=30.9%, matric=35.1%, and
secondary and higher=28.6%). Among old age
home based subjects, older adults with no per-
sonal source of income had a higher percentage
(70.4%) of depression cases as compared to
those with some personal source of income
(54.2%). Among family based subjects, person-
al source of income had no effect on the preva-
lence of depression (Table 2).

The prevalence of depressive symptoms
decreased with increasing body mass index cat-
egories among old age home based subjects (un-
der-weight= 82.4%, normal weight= 52.5%, over
weight= 36.8%, obese= 33.3%). Among family
based subjects, the prevalence of depressive
symptoms decreased from underweight (54.1%)
to overweight (19.1%) categories and then in-
creased slightly in obese (25%) older adults. In
old age home based subjects as well as family
based subjects, the percentage of elderly adults
suffering from depressive symptoms was high-
er in the category of those with waist circumfer-
ence lower than and equal to 90 cm (71.34% and
47.7% respectively), as compared to those in

category with waist circumference greater than
90 cm. Similarly, in the old age home based sub-
jects as well as family based subjects, the prev-
alence of depressive symptoms was higher in
category with waist to hip ratio up to 0.89 (74.6%
and 65% respectively), as compared to those in
the category with waist to hip ratio greater than
or equal to 0.90. Among old age home based
subjects, the prevalence of depressive symp-
tom was higher among those with systolic blood
pressure higher than 120 mmHg (70.4%) as com-
pared to those with systolic blood pressure lower
than 120 mmHg. While among family based sub-
jects, blood pressure had no effect on the prev-
alence of depressive symptoms (Table 2).

After adjusting for various covariates, among
the old age home based subjects being normal
weight (B=-1.22, p<0.01), overweight (B=-1.48,
p=0.01) and educational status up to secondary
or higher (B=-3.30, p<0.001) were associated in-
dependently with lower risk of depression, while
the systolic blood pressure higher than 120
mmHg and having a male child (B=0.92, p=0.03)
was associated independently with higher risk
of suffering from depressive symptoms. On the
other hand, among the family based subjects
being overweight (B=-1.98, p<0.001), obese (B=-
1.73, p<0.01), waist to hip ratio greater than or
equal to .90 (B=-1.22, p<0.01) and having a male
child (B=-1.34, p<0.01) were associated indepen-
dently with lower risk of suffering from depres-
sive symptoms (Table 3).

DISCUSSION

In the present study, the higher incidence of
depression was observed in old age homes based
subjects (68.5%) as compared to family based
elderly (31.5%). The higher incidence of depres-
sive symptoms among the old age home based

Table 1: Difference in depressive symptom score with advancing age among old age home based
subjects and family based subjects

Measurements      Age Old age home   Family based    t-test Old age home  Family
    group  based elderly         elderly   based elderly   based

 elderly
  Mean ± SD     Mean ± SD          F (p)      F (p)

Depression Score 60-69 years 18.77±7.978 11.08± 11.427 4.74*** 1.58(0.21) 0.48 (0.67)
70-79 years 20.39±6.955    10.26±   8.500 7.69***

>80 years 21.86±8.866    13.14±   5.726 3.87***

Total 19.96±7.481 11.18± 10.247 9.78***

*Mildly significant <0.05, **Moderately significant <0.01, ***Highly significant <0.001
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subjects may be attributed to the fact that insti-
tutionalization limits the social relations, reduced
interest in activities, orients thoughts toward
death and even to suicide, while family based
subjects are more optimistic than institutional-
ized older adults (Montano 1999; Runcan et al.
2010; Runcan 2012; Sarin et al. 2016). Nagaraj et
al. (2011) also found that old age home based
subjects had higher prevalence of depression
(36%) as compared to home based subjects
(22%). However, the percentage of depressed
elderly was comparatively lower as compared to
present study. Kumar et al. (2017) observed de-
pression in 85.81 percent of old age home based

subjects. Studies conducted among old age
home based subjects of India found the preva-
lence of depression from twenty-five to ninety-
five percent (Jariwala et al. 2010; Narkhede et al.
2012; Singh et al. 2012; Chalise 2014; Goud and
Nikhade 2015; Kumar et al. 2017). Among family
based subjects from Punjab region and Northern
part of India, the prevalence of depression was
recorded from 8.9 to seventy-seven percent (Sood
et al. 2006; Goyal and Kajal 2014; Sekhon et al.
2015; Sengupta and Benjamin 2015; Buvneshku-
mar et al. 2018). Grover and Malhotra (2015) re-
viewed Indian literature on the incidence of de-
pressive symptoms and reported the prevalence

Table 2: Prevalence of depressive symptoms among old age home based subjects and family based subject

Measurements  Old age home based subjects (N=200)           Family based subjects (N=200)

n Depressed Non-depressed n Depressed Non-depressed

Age (years)
60-69 62 39 (62.9%) 23 (37.1%) 122 39 (32.0%) 83 (68.0%)
70-79 116 83 (71.6%) 33 (28.4%) 56 15 (26.8%) 41 (73.2%)
> 80 22 15 (68.2%) 7 (31.8%) 22 9 (40.9%) 13 (59.1%)

Duration in Old Age Home (years)
<10 143 92 (64.3%) 51 (35.7%) - -
> 10 57 45 (78.9%) 12 (21.1%) - -

Education Status
Uneducated 109 89 (81.7%) 20 (18.3%) 149 46 (30.9%) 103 (69.1%)
Matric 76 46 (60.5%) 30 (39.5%) 37 13 (35.1%) 24 (64.9%)
Secondary/higher 15 2 (13.3%) 13 (86.7%) 14 4 (28.6%) 10 (71.4%)

Personal Source of Income
Yes 14 13 (54.2%) 11 (45.8%) 116 38 (32.8%) 78 (67.2%)
No 176 124 (70.5%) 52 (29.5%) 84 25 (29.8%) 59 (70.2%)

Number of Children
No child 25 14 (56.0%) 11 (44.0%) 15 6 (40.0%) 9 (60.0%)
Upto 3 99 74 (74.7%) 25 (25.3%) 63 16 (25.4%) 47 (74.6%)
More than 3 76 49 (64.5%) 27 (35.5%) 122 41 (33.6%) 81 (66.4%)

Number of Male Child
No male child 04 22 (55.0%) 18 (45.0%) 20 10 (50.0%) 10 (50.0%)
Upto 1 144 107 (74.3%) 37 (25.7%) 160 48 (30.0%) 112 (70.0%)
More than 1 16 8 (50.0%) 8 (50.0%) 20 5 (25.0%) 15 (75.0%)

Body Mass Index (kg/m2)
<18.50 kg/m2 119 98 (82.4%) 21 (17.6%) 37 20 (54.1%) 17 (45.9%)
18.50-23.00 kg/m2 59 31 (52.5%) 28 (47.5%) 36 15 (41.7%) 21 (58.3%)
23.01-27.50 kg/m2 19 7 (36.8%) 12 (63.2%) 68 13 (19.1%) 55 (80.9%)
>27.50 kg/m2 3 1 (33.3%) 2 (66.7%) 59 15 (25.4%) 44 (74.6%)

Waist Circumference (cm)
Up to 90 cm 181 129 (71.34) 52 (28.7%) 65 31 (47.7%) 34 (52.3%)
>90 cm 19 8 (42.1) 11 (57.9%) 126 30 (23.8%) 96 (76.2%)

Waist to Hip Ratio
Up to 0.89 130 97 (74.6%) 33 (25.4%) 20 13 (65.0%) 7 (35.0%)
>0.90 69 39 (56.5%) 30 (43.5%) 180 50 (27.8%) 130 (72.2%)

Systolic Blood Pressure
(mmHg)
  <120 14 6 (42.9%) 8 (57.1%) 66 20 (30.3%) 46 (69.7%)
  >120 186 131 (70.4%) 55 (29.6%) 134 43 (32.1%) 91 (67.9%)
Diastolic Blood Pressure (mmHg)
  < 80 46 30 (65.2%) 16 (34.8%) 58 17 (29.3%) 41 (70.7%)
  >80 514 107 (69.5%) 47 (30.5%) 142 46 (32.4%) 96 (67.6%)
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of 8.9 percent to 62.16 percent among the family
based subjects.

The researchers’ study revealed that with
increasing BMI in both the groups of elderly,
the percentage of elderly experiencing depres-
sive symptoms decreased. Among old age home
based elderly, the normal weight (OR=0.29) and
overweight (OR=0.22) elderly were at significant-
ly lower risk of depressive symptoms as com-
pared to under-weight older adults. On the oth-
er hand, among family based elderly overweight
(OR=0.13) and obese (OR=0.17) elderly were at
lower risk of depressive symptoms as compared
to underweight family based subjects. As ob-
served by the current study, Cho et al. (2018)
and Oh et al. (2018) also found that underweight
elderly men had significantly higher risks
(OR=1.77 and OR=1.776 respectively) and over-

weight elderly men had a significantly lower risk
of depression (OR= 0.821 and OR=0.522 respec-
tively). Similarly, Ho et al. (2008) found decrease
in incidence of depression with increasing BMI
categories (16.9% in underweight, 14.2% in nor-
mal weight, 12.1% in overweight to obese). Push-
parani et al. (2017) and Sirohi et al. (2017) inves-
tigated the association between BMI and de-
pression in the Indian population and revealed
that incidence of depression was higher among
underweight elderly. However, longitudinal
study conducted by Dearborn et al. (2018) re-
ported that body mass index and depression did
not have inverse relationship among older
adults. The negative association between body
mass index and depressive symptoms among
older adults may be attributable to the protec-
tive effect of body mass index on muscle mass
and bone mineral density (Barrera et al. 2004;

Table 3: Binary logistic regression analysis to determine factors associated independently with
depression

Variables B S.E p Adjusted 95% confidence
odds ratio  interval

Old Age Home Based Subjects†

Body Mass Index (kg/m2)
  Underweight   Referent
  Normal weight -1.22 0.40 0.00** 0.29 0.13-0.64
  Overweight -1.48 0.61 0.01* 0.22 0.06-0.74
  Obese -2.34 1.28 0.06 0.09 0.00-1.18
Educational Status
  Uneducated Referent
  Upto metric -0.78 0.38 0.04 0.45 0.21-0.97
  Secondary or higher -3.30 0.84 0.00*** 0.03 0.00-0.19
Systolic Blood Pressure (mmHg)
  <120                 Referent
  >120 1.55 0.66 0.01* 4.74 1.30-17.32
Number of Male Children
  None
  1 male children 0.92 0.44 0.03* 2.52 1.06-6.01
  More than equal to 2 -0.22 0.67 0.74 0.79 0.21-3.02

Family Based Subjects‡

Body Mass Index (kg/m2)
  Underweight                 Referent
  Normal weight -0.55 0.49 0.26 0.57 0.21-1.51
  Overweight -1.98 0.49 0.00*** 0.13 0.05-0.36
  Obese -1.73 0.49 0.00** 0.17 0.06-0.46
Waist to Hip Ratio
  <0.89                 Referent
  >90 -1.22 0.36 0.00** 0.29 0.14-0.59
Number of Male Children
  None                 Referent
  1 male children -1.34 0.54 0.01* 0.26 0.08-0.76
  More than equal to 2 -1.56 0.76 0.04 0.20 0.04-0.93

†-2 Log likelihood=188.740, †Hosmer and Lemeshow test (p) = 0 .624
‡ -2 Log likelihood=215.292, ‡Hosmer and Lemeshow test (p) = 0.918
*Mildly significant <0.05, **Moderately significant <0.01, ***Highly significant <0.001
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Lee et al. 2007; Jiang et al. 2015). The higher
muscle mass and bone mineral density is vital
for maintaining greater activity in later ages, and
reduced the incidence of depressive symptoms
(Spirduso 1975; Ho et al. 2008; Burns et al. 2010;
Batista et al. 2014; Hsu et al. 2014). The lower
BMI and waist to hip ratio of elderly indicate
poor nutritional status, which may lead to the
depression among the underweight older adults
(Kaur and Mal 2017).

There was no effect of age on the level of
depressive symptoms among old age home
based subjects as well as family based subjects
from 60 years to > 80 years. It can be elaborated
that the depressive symptoms observed in 60-
69 years age group did not increase in intensity
with ageing. Similarly findings were presented
by Jariwala et al. (2010) and Buvneshkumar et al.
(2018) showing no proportional difference in
prevalence of depression between age group
less than 70 years and 70 years and above in
elderly residing old age homes as well as those
residing with their families. Behera et al. (2016)
also observed non-significant odds of incidence
of depression with advancing age groups in eld-
erly from rural community of northern India. Other
studies conducted in different cities of India also
presented similar findings of non-significant
association of depression with age (Sinha et al.
2013; Goyal and Kajal 2014; Thirthahalli et al.
2014). In present study, percentage of depressed
had not increased significantly from age group
60-69 years (32%) to 70-79 years (26.8%) to 80
years and above (40.9%). On the other hand,
Goud and Nikhade (2015) observed significant
increase percentage of depressed elderly in old
age homes from young old (47.92%) to mild old
(57.69%) to old old (83.33%). Some other stud-
ies conducted among old age homes residents
of Nepal and India also observed contrasting
results among old age homes residents and found
a significant positive correlation between age
and depression (Narkhede et al. 2012; Chalise
2014; Maktha and Kumar 2015). The contrasting
results observed in old age homes residents may
be because in present study only those elderly
were included, who were residing in old age
homes from at least last 5 years.

Among old age home based subjects, de-
pressive symptoms were significantly lower in
higher education levels than those among un-
educated elderly in the present study (81.7% in
uneducated, 60.5% in up to matric level and

13.3% in high education level). On the other
hand, among elderly residing with their families
education level was not associated with the de-
pressive symptoms. Findings similar to old age
home based elderly of present study were re-
ported by Thirthahalli et al. (2014), observing
lower depression in higher education level
among slum dwelling elderly (43.3% in unedu-
cated, 35.6% in middle level, 33.3% in primary
level and 22.7% in higher education level). Dif-
ferent studies conducted to investigate the as-
sociation of depression and education status in
various populations of Indian elderly observed
inconsistent results. Goyal and Kajal (2014) found
that illiterate elderly from Punjab had higher de-
pression as compared to that among literate eld-
erly from Punjab. On the other hand, Buvnesh-
kumar et al. (2018) found higher depression in
literate older adults, whereas Behera et al. (2016)
observed no association between depression
and education level among older adults. Educa-
tion improves the communication and cognitive
abilities, which allowed the elderly to share their
problems more easily. Educated elderly are also
more aware of their health problems and public
health facilities. Therefore, the older adults with
education were socially and economically more
independent and were lesser vulnerable to de-
pression. The uneducated older men were ob-
served to be less active, which is a risk factor for
higher depression (OR=2.394) (Cho et al. 2018).

In old age home based subjects having a male
child was associated positively with depressive
symptoms, while among family based subjects,
it was associated negatively with depressive
symptoms. The association of the having a male
child with depressive symptoms pointed toward
the importance of children support in later life
(Runcan et al. 2010).

CONCLUSION

Prevalence of depressive symptoms among
the old age home based subjects was twice as
compared to family based subjects. There was
no effect of age on the level of depressive symp-
toms among both the groups of elderly. Among
old age home based subjects being normal
weight, overweight and educational status up
to secondary and higher were associated inde-
pendently with a lower risk of depression, while
higher systolic blood pressure and having a male
child was associated independently with a high-
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er risk of suffering from depressive symptoms.
On the other hand, among family based sub-
jects being overweight, obese, waist to hip ratio
greater than or equal to .90 and having a male
child were associated independently with lower
of suffering from depressive symptoms.

RECOMMENDATIONS

Family based elderly were lesser vulnerable
to depression. This may be because family acts
as a cushion against physical and economical
pressures of older age. In the later life, maintain-
ing higher weight than normal may be protec-
tive against depressive symptoms.
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