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Background: Depression, a stigma swept under the rug, has morphed to be tabbed as the theme of World Health Day
2017 by the World Health Organization (WHO). Depression in old age is stereotypically tethered to the ageing process
but it is a medical problem that has been under-researched. This study was conducted to estimate the point prevalence
of depression among the elderly in Dehradun district of Uttarakhand and to identify its predictor variables.
Methods: It was a cross-sectional study conducted in Dehradun district of Uttarakhand (India) among 660 elderlies
(=60 years) from three strata (rural, urban and special groups). The Hindi version of long form of Geriatric Depression
Scale (GDS-H) was used to identify mild and severe depression. All statistical analyses were carried out by SPSS software
(version 22) at 5% level of significance.

Results: The arithmetic mean (+SD) of GDS scores was 10.62 (+6.1). 55% elderly were found to be suffering from depres-
sion (46.8% mild and 8.2% severe depression). Bivariate analysis showed significant association of depression with in-
creasing age, female gender, place of residence, type of family, living without spouse, financial dependency, involvement
in any kind of substance abuse and suffering from some chronic morbidities like osteoarthritis, chronic respiratory ill-
ness, skin diseases, visual impairment or hearing impairment. These predictor variables were further subjected to multi-
variate analysis.

Conclusion: The high prevalence of depression in old age and its multifactorial association tags it as a public health
problem in this age group which should be recognized and managed before it becomes a health menace.
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INTRODUCTION
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stop exclusion - dare to care) [3].

Depression is one of the most prevalent mental disorders
of public health importance affecting mental, physical as
well as social well-being and can lead to dolour and torment.
It is a mood disorder characterised by a multitude of symp-
toms like feeling of sadness, guilt, worthlessness, tiredness,
low self-esteem, difficulty in concentrating, loss of interest
along with altered sleeping and eating behaviours. It can be
mild, moderate or severe and may lead to suicide [4]. The
mechanism of depression is the synergy between various bi-
ological, psychological and social factors. It affects more
than 300 million people globally. Between 2005 and 2015,
the prevalence of depression has increased by 18%. In India,
approximately 5% of the population or 1 in every 20 Indians
suffers from this condition [5,6]. Once a stigma swept under
the rug, depression has morphed to be tabbed as the theme
of World Health Day 2017 by the World Health Organiza-
tion (WHO) [7].

The prevalence of psychiatric illnesses was found to be
much higher (43.32%) in geriatric group as compared to
non-geriatric group (4.66%), with depression being the most
common psychiatric morbidity in a study done in rural
Northern India [8]. Moreover, the continuous increment in
geriatric population will cause a two-fold increase in the
number of elderly from the year 2015 to 2050 (12% to
22%) with 80% senior citizens residing in middle and low
income countries [9]. Community based studies have shown
a wide range from 8.9% to 62.16% in the prevalence of de-
pression in geriatric population [10]. Depression in old age
is stereotypically tethered to the ageing process but it is a
medical problem that has been under-researched. The geri-
atric population is a psychologically vulnerable group be-
cause of societal, economical and behavioural changes like
dependency, frailty, fast eroding traditional family system,
rapid modernization, urbanization and negative ageist atti-
tudes. The limited infrastructure, deficiency of specialists
(psychiatrists) and lack of training in geriatric care add to
the problem [11]. Hence, depression in old age is an under-
diagnosed and under-treated condition.

This study was done to estimate the point prevalence of
depression among the elderly in Dehradun district of

Uttarakhand and to identify its predictor variables.
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MATERIALS AND METHODS

This community based cross-sectional study was con-
ducted among the elderly population (aged > 60 years) re-
siding in Dehradun district of Uttarakhand (India). Taking
the prevalence of depression among the elderly as 16.3%,
allowable error 5% at 95% confidence interval and 5%

non-response rate, the sample size was calculated as 220 by

1.96

2
qu [12]. For a good representation of

the formula
the total geriatric population of Dehradun district, the study
population was divided into three strata [Rural, Urban and
Special Groups (the elderly from Day care centre and re-
tired army personnel & their spouses)] and 220 subjects
from each group were selected for the study by stratified
random sampling making a total sample size of 660.
Multistage random sampling was applied to select subjects
from rural and urban groups. The first step comprised of
selecting blocks from rural areas and municipalities from
urban areas. Out of six blocks and four municipalities in
Dehradun district, one block and one municipality were ran-
domly selected. The second step comprised of selecting
Nyay Panchayats and villages from rural block and wards
from urban municipality. Out of five Nyay Panchayats, one
was selected randomly from which four villages were se-
lected by random sampling by Microsoft excel 2010. Two
urban wards out of twelve were randomly selected. The
number of subjects selected was divided equally between
villages (i.e. 55 from each village) as well as between wards
(110 from each). Special groups consisted of 110 elderlies
from a Day care and recreation centre for senior citizens
in Dehradun and 110 retired army personnel & their spouses
living in Dehradun city. These elderly were institution-
alized/organized in one way or the other. The members of
Day Care Centre participate in different psychologically sat-
isfying and socially meaningful activities. The facilities and
activities included fitness awareness, health services, library
facility, indoor games, recreational activities, picnics, legal
advice, computer & internet learning, meditation & spiritual
discourse, cultural programmes etc. The special group from
army background was living in good conditions with better
social and financial security as compared to the general

population. Hence, special groups were included in the study
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to compare with the unorganized sector of elderlies from
the general community. The selection of eligible subjects
from rural, urban and army background was done by con-
secutive sampling till the accomplishment of sample size.
Only one elderly was selected from each house. For recruit-
ing elderly from Day Care Centre, health camps were or-
ganized and first 110 members who gave consent were in-
cluded in the study.

Permission from institution’s ethics committee was taken
prior to the inception of study. Subjects were included in
the study after taking written informed consent. Males and
females > 60 years of age, who were willing to participate
and were able to answer, were included from the selected

places whereas mentally ill elderly, those not able to answer

Table 1. Socio-demographic determinants of depression in old age

and those who did not give consent were excluded. The
study tools were a self-structured questionnaire on socio-
demographic variables and morbidity profile and the Hindi
version of long form of Geriatric Depression Scale (GDS-H).
Relevant clinical examination was also done. Geriatric
Depression Scale (GDS) is a self-reported measure of de-
pression in older adults. Users respond in a “Yes/No” format
to a set of 30 questions. It is a reliable and validated depres-
sion screening scale for the elderly populations. Scoring was
done and subjects were classified as normal, having mild de-
pression or severe depression [13-15].

Statistical analyses were done by using both descriptive
and inferential statistics by SPSS-22 software. Data were

presented in tables and graphs made by Microsoft excel

Depression
Determinants of depression Mild Severe x? value df x? p-value
No. (%) No. (%) No. (%)

Age (years)
60-79 (n = 617) 288 (46.7) 285 (46.2) 44 (7.1) 19.49 2 <0.001
80-99 (n = 43) 9 (20.9) 24 (55.8) 10 (23.3)

Gender
Male (n = 362) 189 (52.2) 151 (41.7) 22 (6.1) 18.06 2 <0.001
Female (n = 298) 108 (36.2) 158 (53.0) 32 (10.7)

Study group
Rural (n = 220) 80 (36.4) 103 (46.8) 37 (16.8) <0.001
Urban (n = 220) 54 (24.5) 152 (69.1) 14 (6.4) 145.54 4
Special (n = 220) 163 (74.1) 54 (24.5) 3 (1.4

Education
Illiterate (n = 213) 53 (24.9) 122 (57.3) 38 (17.8) 71.49 2 <0.001
Literate (n = 447) 244 (54.6) 187 (41.8) 16 (3.6)

Religion
Hindu (n = 645) 287 (44.5) 305 (47.3) 53 (8.2) 2.98 2 0.23
Others (n = 15) 10 (66.7) 4 (26.7) 1 (6.7)

Marital status
Currently married (n = 471) 250 (53.1) 189 (40.1) 32 (6.8) <0.001
Unmarried/separated/divorced/widowed (n = 189) 47 (24.9) 120 (63.5) 22 (11.6)  43.45 2

Type of family
Nuclear (n = 126) 74 (58.7) 41 (32.5) 11 (8.7) 13.36 2 0.001
Joint (n = 534) 223 (41.8) 268 (50.2) 43 (8.1)

Financial dependency
Dependent (n = 331) 96 (29.0) 194 (58.6) 41 (12.4) 71.83 2 <0.001
Independent (n = 329) 201 (61.1) 115 (35.0) 13 (4.0)

Substance abuse
Yes (n = 214) 80 (37.4) 109 (50.9) 25 (11.7) 9.97 2 0.007
No (n = 446) 217 (48.7) 200 (44.8) 29 (6.5)
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2010. Mean and standard deviation was calculated for con-
tinuous variables. Categorical variables were summarized in
percentages and presented in tables or graphs. Bivariate
analysis followed by multivariate analysis was done to ex-

plore the predictors of depression.

RESULTS

Out of total 660 subjects, 362 (54.8%) were males and
298 (45.2%) were females. The mean age of the study sub-
jects was 67.78 (£6.7 years). Maximum numbers of re-
spondents were in the age groups 60-65 years and 66-75
years with a marginal difference in percentage, viz. 37.6%
and 40.8% respectively. 93.5% of the subjects were less than
80 years of age. 67.7% of the study subjects were literate.
Most of the respondents were Hindu by religion, 80.9% of
the elderly lived in a joint family and 72.1 % had their
spouse alive. There were almost equal numbers of finan-
cially independent (49.8%) and financially dependent (50.2%)
subjects. 32.4% of the subjects were involved in substance
abuse in any form.

The arithmetic mean (£SD) of GDS scores was 10.62
(£6.1) with a range of 26. 55% of the elderly, i.e. 363 eld-
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erly, were found to be suffering from depression with 309
(46.8%) having mild and 54 (8.2%) having severe depres-
sion.

Table 1 shows the association between various socio-dem-
ographic variables and depression among the geriatric pop-
ulation studied. Increasing age was found to be significantly
associated with depression with more prevalence of mild as
well as severe depression with increasing age. Both mild and
severe forms of depression were found to be more in fe-
males (53% and 10.7%) as compared to males (41.7% and
6.1%) and this difference was found to be statistically
significant. Special group had the least number of old people
suffering from depression (25.9%), followed by rural group
(63.6%) and maximum percentage was seen in urban group
(75.5%). Mild depression was more common in urban group
(69.1%) and severe depression in rural group (16.8%). More
percentage of illiterate elderlies were found to be suffering
from depression (mild as well as severe) as compared to lit-
erate ones. Religion was not found to be significantly asso-
ciated with depression. Marital status was found to be sig-
nificantly associated with depression with currently married
elderly showing lesser occurrence of mild and severe depres-

sion as compared to those who were either unmarried or

Table 2. Relation between depression and chronic morbidities among the study population

Depression
Chronic morbidity No Mild Severe %% value df %% p-value*
No. (%) No. (%) No. (%)
Osteoarthritis
Yes (n = 323) 103 (31.9) 190 (58.8) 30 (9.3) 44.59 2 <0.001
No (n = 337) 194 (57.6) 119 (35.3) 24 (7.1)
Chronic respiratory illness
Yes (n = 226) 57 (25.2) 143 (63.3) 26 (11.5) 54.39 2 <0.001
No (n = 434) 240 (55.3) 166 (38.2) 28 (6.5)
Skin diseases
Yes (n = 79) 14 (17.7) 54 (68.4) 11 (13.9) 27.35 2 <0.001
No (n = 581) 283 (48.7) 255 (43.9) 43 (7.4)
Visual impairment
Yes (n = 460) 196 (42.6) 217 (47.2) 47 (10.2) 9.66 2 0.008
No (n = 200) 101 (50.5) 92 (46.0) 7 (3.5
Hearing impairment
Yes (n = 192) 48 (25.0) 117 (60.9) 27 (14.1) 47.04 2 <0.001
No (n = 468) 249 (53.2) 192 (41.0) 27 (5.8)

*Only significant morbidities (p < 0.05) have been shown.
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separated or divorced or widowed. Depression was more

common in elderlies residing in joint families. Mild depres-

sion was more common in those living in joint families

(50.2%) whereas severe depression in nuclear families

(8.7%). Financial dependency was seen to increase the num-

ber of cases of mild as well as severe depression. Those eld-

erly who were involved in any kind of substance abuse were

found to be more at risk of developing depression as com-

pared to their counterparts without these habits.

Table 3. Logistic regression of depression on predictor variables among the study population

On examining the relation between chronic morbidities

OR 95% ClI p-value
Predictor variables
MD SD MD SD MD SD MD SD MD SD

Age (years)
60-79 -79 -2.06 .60 .64 45 13 .18-1.16  .04-.45 .09 .001
80-99 Reference category*

Gender
Male -19 —-42 .25 45 .83 .66 .51-1.34  .27-1.59 44 .35
Female Reference category

Study group
Rural .78 237 .28 .72 218 10.68 1.27-3.76 2.59-44.06 .005 .001
Urban 1.30 1.29 .27 .73 3.66 3.64 2.13-6.26 .87-15.17 <0.001 .08
Special Reference category

Education
Illiterate .55 1.25 .26 .44 1.72 3.50 1.04-2.87 1.47-8.33 .04 .005
Literate Reference category

Marital status
Currently married -89 -1.04 .23 .38 A1 .36 .26-.65 17-.75 <0.001 .01
Unmarried/separated/ divorced/widowed Reference category

Type of family
Nuclear —-.01 .70 .26 .47 .99 2.0 .59-1.66  .80-5.03 .96 .14
Joint Reference category

Financial dependency
Dependent .34 38 .25 48 1.4 1.45 .86-2.31 .57-3.73 .18 44
Independent Reference category

Substance abuse
No -48 -1.06 .23 .42 .62 .35 .39-97 .15-.79 .04 .01
Yes Reference category

Osteoarthritis
Yes .62 30 .20 36 1.85  1.35 1.25-2.75 .67-2.73 .002 .40
No Reference category

Chronic respiratory illness
Yes .54 96 .23 39 171 2.61 1.09-2.68 1.22-5.56 .02 .01
No Reference category

Skin diseases
Yes .59 1.05 .35 .51 1.80 2.87 .91-3.59 1.06-7.77 .09 .04
No Reference category

Visual impairment
Yes .08 1.13 .21 47 .93 3.08 .61-1.4  1.24-7.70 .72 .02
No Reference category

Hearing impairment
Yes 45 .89 .23 .38 157 243 .99-2.48 1.16-5.08 .053 .02
No Reference category

*Reference category: the group from each variable which was used to compare other groups in logistic regression analysis.

B: Regression coefficient, SE: Standard error, OR: Odds Ratio, Cl: Confidence Interval, MD: Mild depression, SD: Severe depression.
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and depression, it was seen that osteoarthritis, chronic respi-
ratory illnesses, skin diseases, visual impairment and hearing
impairment were significantly associated with depression
(Table 2).

The predictor variables which were found significant in
bivariate analysis (p < 0.05) were subjected to multivariate
analysis. The test of parallel lines was violated on perform-
ing ordinal regression. Hence, multinomial logistic regression
was then applied by SPSS software. The results have been
summarised in Table 3. The model was found to be statisti-
cally significant with p-value < 0.001. The goodness of fit
statistics showed a satisfactory fit for the model. The
Nagelkerke pseudo R-square was 0.416, which meant that
41.6% of the variance in the dependent variable (depres-
sion) was explained by this model. The predictors of mild
depression that were found to be significant were living in
rural and urban areas, being illiterate, not living with spouse
(being unmarried, separated, divorced or widowed), being
involved in any form of substance abuse, suffering from os-
teoarthritis or chronic respiratory illness. Similarly, the pre-
dictors of severe depression that were found to be sig-
nificant on multivariate analysis were increasing age, living
in rural areas, being illiterate, not living with spouse (being
unmarried, separated, divorced or widowed), being involved
in any form of substance abuse, suffering from chronic res-
piratory illness, skin disease, visual impairment or hearing

impairment.

DISCUSSION

In the present study conducted among three strata of eld-
erly population (rural, urban and special groups) from
Dehradun district, the mean age of the participants was
67.78 (£6.7) years which was less as compared to a study
done in Nepal [16]. In this study, the arithmetic mean
(£SD) of GDS scores was computed as 10.62 (£6.1) with
a range of 26. The overall prevalence of depression among
the study population was found to be 55%. The point preva-
lence of mild depression was 46.8% and that of severe de-
pression was 8.2%. These percentages were higher as com-
pared to another study done by Nautiyal et al. [17]. Differ-
ences were found in the prevalence of depression among the

three groups studied in this research. The overall prevalence
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of depression in the rural area was high (83.2%). It is very
high as compared to other studies done in other rural areas
of India [18-20]. Mild depression was found in 46.8% of
the subjects and severe depression in 16.8% in the present
study. The prevalence of mild depression was lower than
that found in a study by Dighe et al. (51.5%) [20] and se-
vere depression was lower as compared to that in a study
by Radhakrishnan et al. (21%) [18]. In urban group, the
prevalence of depression was 75.5% with mild depression
being 69.1% and severe depression 6.4%. As special groups
were involved in socially productive activities and had better
access to health care, depression was found to be least
among this group, accounting to only 25.9% with majority
in milder form and only 1.4% severe depression. Studies
done in old age homes by Chalise and Goud et al. have
found the prevalence of depression to be 57.8% and 53.75%
respectively [16,21].

Bivariate analysis showed significant association of de-
pression with increasing age, female gender, place of resi-
dence, type of family, living without spouse, financial de-
pendency, involvement in any kind of substance abuse and
suffering from some chronic morbidities like osteoarthritis,
chronic respiratory illness, skin diseases, visual impairment
or hearing impairment. These predictor variables were fur-
ther subjected to multivariate analysis. The predictors of
mild depression that were found to be significant were liv-
ing in rural and urban areas, being illiterate, not living with
spouse (being unmarried, separated, divorced or widowed),
being involved in any form of substance abuse, suffering
from osteoarthritis or chronic respiratory illness. Similarly,
the predictors of severe depression that were found to be
significant on multivariate analysis were increasing age, liv-
ing in rural areas, being illiterate, not living with spouse
(being unmarried, separated, divorced or widowed), being
involved in any form of substance abuse, suffering from
chronic respiratory illness, skin disease, visual impairment or
hearing impairment. These results were consistent with the
findings of other studies [16,18-20,22-24]. Some studies
have found depression to be associated with hypertension
and diabetes mellitus which was not found to be significant

in our study [25].
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CONCLUSION

More than half of the elderly were found to be suffering
from depression which was quite alarming. It was shown to
have multifactorial association with the possible predictors
of depression being increasing age, female gender, place of
residence, type of family, living without spouse, financial
dependency, involvement in any kind of substance abuse
and suffering from some chronic morbidities like osteo-
arthritis, chronic respiratory illness, skin diseases, visual im-
pairment or hearing impairment. Mild and severe depression
had slightly different predictors among these. These factors
tag it as a public health problem in this age group which
should be recognized and managed before it becomes a

health menace.
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