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INTRODUCTION
Depression is the commonest psychiatric disorder in the elderly. We 
attempted to analyze the prevalence and correlates of depression in the 
elderly. The geriatric population of the world has quadrupled from 202 
million in 1950 to 843 million in 2013. This is projected to increase 
three fold by 2050. The brunt of this old age population explosion has 
been borne by relatively less developed countries quite a few of which 
lie in south and south-east Asia. By 2050, these countries would 
account for nearly 80% of the words geriatric population. Depression 
is the commonest psychiatric disorder in the aged.

Unipolar depressive disorders contribute maximally   to the burden of 
disease in both middle and high income  countries and also are among 
the ten most important causes in low income nations. The burden of 
disease is a composite measure of life years lost due to premature death 
and a weighted measure of years spent with disability, pain or 

3impairments. 

The DSM-IV denes major depressive disorder as depressed mood or 
a loss of interest or pleasure in daily activities for more than two weeks. 
4 Depression is an especially signicant problem in the aged on account 
of multiple factors such as physical disability, retirement from active 
life and changing social dynamics. The persistently declining old age 
support ratio is cause of concern as it means a smaller support group to 

1deal with the varied needs of the depressed old adults.  The ill-effects 
of depression range from an increase in the rates of heart disease and 
stroke to suicidal tendencies in patients.

Depression prevalence in the geriatric population has been reported to 
be between 8-20% at the community level and up to 37% in those 

7receiving primary level care.  A retrospective analysis of 74 original 
studies on a combined strength of 487,275 subjects 60 years of age or 
more determined the median prevalence of depressive disorders in 
older adults to be 10.3 % (IQR 4.7%-16.0%). The median prevalence 
of depression among the Indian geriatric population was estimated to 

8be 21.9% (IQR 11.6%- 31.1%).  On the other hand, community based 
mental health studies conducted in India have reported depression 
prevalence in the aged varying widely from just above 10% up to as 
high as more than 50%. 

Almost no data exists on depression prevalence and its correlates in the 
north Indian population presenting to tertiary centers. Considering the 
geriatric population at the point of higher medical care has an added 
advantage while appreciating the fact that the prevalence of depression 
in such a population would be more. Primary health care systems in 
north India suffer from unawareness among physicians about geriatric 
specic problems, the prevalence of untrained quacks imparting 

healthcare and many others. On the other hand, the population 
presenting to tertiary centers is amenable to intervention and 
compliance of patients with treatment is appreciable and hence it is this 
group which might be a prime target of therapy. The authors present an 
observational study on 504 older patients presenting at a tertiary care 
center in northern India. The study tries to gauge the prevalence of 
depression and other epidemiological attributes of depression in older 
adults visiting advanced care hospitals. The study tries to analyze the 
association of depression with gender, socio- economic status, 
occupation, marital status, place of residence, use of habit forming 
substances and insomnia. The study ndings may lay the foundation 
for multi-center hospital based studies which would evaluate the 
causal role of various modiable factors in depression and mark 
potential intervention sites.

MATERIAL AND METHODS
A cross-sectional study was carried out at a tertiary care teaching and 
research hospital of Bihar . Cases were taken from patients attending 
the geriatric clinic for the rst time. Patients less than 60 years of age, 
those suffering from some acute illness or requiring hospitalization 
and those unable to participate in the study because of other physical 
limitations such as speech or hearing impairment or severe dementia 
were excluded from the study. The total number of newly registered 
geriatric outpatients during the period of study amounting to 1084 
patients was assessed for eligibility. 280 patients were excluded as they 
did not fulll the inclusion criteria or had one or more of the exclusion 
points: 30 were between 55-60 years age, 221 needed hospitalization 
or were suffering from some acute illness and 29 had severe dementia. 
Out of the rest, 300 did not give consent. The response rate of the study 
was thus 62.7%. 

The study proper included 304 male and 200 female patients. General 
information was collected including name, age, gender, socio-
economic status, place of living, educational status, occupation, 
marital status, insomnia and habit forming substance use, using a pre- 
decided standard questionnaire. The questionnaire was lled by 
resident doctor posted in the Geriatric unit on the basis of verbal 
interview of the patient in patient's local dialect. All patients were 
interviewed by the same interviewer over the period of study. Patients 
were segregated into various socio-economic groups based on the 
modied Prasad classication proposed for the year 2004 (Table 1). 
Furthermore, categories I and II, III and IV, V and VI in the 
classication scheme were combined to form high, middle and low 
socio- economic groups. Habit forming substance use was dened as 
the almost daily consumption of tobacco by smoking or chewing 
irrespective of the quantity or the almost daily consumption of alcohol 
irrespective of the quantity.
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ABSTRACT
Background: Depression is the commonest psychiatric disorder in the elderly. We attempted to analyze the prevalence and correlates of 
depression in the  elderly. Depression prevalence in the geriatric population has been reported to be between 8-20% at the community level and up 
to 37% in those receiving primary level care.
Methods: An observational study was carried out taking cases from patients attending the geriatric clinic for the rst time. Depression was 
diagnosed by the Geriatric Depression Score short form (≥5). Various epidemiological parameters were assessed in 504 subjects (M = 304, F = 200; 
mean age = 66.47±13.71 years). Patients less than 60 years of age, those suffering from some acute illness or requiring hospitalization and those 
unable to participate in the study because of other physical limitations such as speech or hearing impairment or severe dementia were excluded 
from the study.
Conclusion: The prevalence of depression in the geriatric population in our study was moderately high and emphasizes the importance of 
specialized counseling and pharmacotherapeutic approaches in older patients presenting to the tertiary hospital set-up.
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Table 1: Proposed Indian Social Classification For 2004 [13, 14]

Diagnosis Of Depression:
Depression was diagnosed by the Geriatric depression score (GDS 

15short form, 15 questions).  This scale was administered to the 
participants of the study in translated form in Hindi. A score of greater 
than or equal to 5 was diagnostic of depression. The validity of the 
GDS in depression diagnosis in the aged compared to standard 
diagnostic tools such as the ICD-10 and DSM-IV has been established 
previously.

Sample Size Determination:
Considering the widely variable prevalence values for depression in 
the Indian aged,  a mean prevalence of 25% was assumed. With a 5% 
allowable error, the sample size required for our study was determined 

20to be 300. 

RESULTS:
504 patients (M=304, F=200) were analyzed. The mean age of the 
subjects was 66.47 ± 13.71 years. Majority of the patients (40.8%) 
were in 60-64 years age group. Depression prevalence was 45.0% (M: 
40.5% , F: 52%). (Table 2)

Table 2: Age And Sex Distribution Of Geriatric Subjects With Gds 
Scores

These variables were further used to develop a model of depression 
using binomial logistic regression analysis. Table 4 shows the analysis 
results for signicant variables. The variables which were signicant 
as independent predictors of depression were marital status and 

2insomnia. The model was statistically signicant (χ =59.042, 
p<0.001). The model explained 14.8% of the variance in depression 
and correctly classied 65.9% of the cases.

Table 3: Multiple Logistic Regression Analysis Showing 
Independent Predictors Of Depression In The Subjects:

In addition, the commonest systemic co-morbidity in the depressed 
patient population was cardiovascular disease including coronary 
artery disease and hypertension (n=56; 24.67%). The further analysis 
of systemic co-morbidities in depressed patient population could not 
be done as study design did not permit.

DISCUSSION:
The present study evaluated the various attributes of depression in the 
older adult population presenting to the tertiary care hospital level. In 
developing countries this is often the rst level of dedicated geriatric 
care where a detailed neuropsychological assessment of the patient is 
performed.

The study involved the use of the GDS for diagnosis of depression. 
With a cut-off point of ≥5, the GDS has a high sensitivity 0f 92% and 

21specicity of 81% in diagnosing geriatric depression.  This form of 
diagnosis was preferred owing to the atypical presentation of 
depression in the aged which makes the use of gold standard diagnostic 
tools such as the DSM-IV and ICD-10 difcult. A similar approach has 

21been adopted by Stek and others in an earlier study.  Yokoyama and 
others in a study of the association of depression and insomnia in Japan 
made use of the CES-D scale short form for depression diagnosis. 
Hence, the use of a screening instrument for diagnosis is a valid 

22concept.  The study sample had more males than females which ts 
the usual pattern of health care seeking in this predominantly rural belt 
with a patriarchal society.

The depression prevalence in our study was 45.03%. As has been 
mentioned earlier, multiple studies from the Indian sub-continent have 
reported highly variable gures of geriatric depression. A depression 
prevalence similar to our study was quoted in the AGED study. 46.2% 
of older nursing home patients were found to be suffering from 

23depression.  A study by Rajkumar and others involving 1000 
participants aged over 65 years from Kaniyambadi block, Vellore in 
southern India brought up a depression prevalence of 12.7%. The 
WHO Study on global ageing and adult health (SAGE) including 
adults from China, Ghana, India, Mexico, Russia, and South Africa 
report even lower depression prevalences of only around 6% in males 
and up to 8% in females. Although these gures are grossly low as 
compared to the data of the current study, the studies are essentially 
different in construction. The authors propose that the prevalence of 
depression in the aged population visiting hospitals is more signicant 
from a therapeutic view point especially in resource starved 
developing nations where health-care fails to reach the bulk of the 
population.

Depression is a major concern in older adults and its development 
depends on multiple social and life- style parameters as well as the 
existence of systemic co-morbidities. This study mainly analyzed the 
former. The variables that showed signicant p-values on univariate 
analysis were gender, occupation, educational level, marital status, 
insomnia and use of habit forming substances. In contrast, Rajkumar et 
al's work from south India earmarked low income, hunger, cardiac 
illnesses, transient ischemic attack, past head injury and diabetes as 
risk factors for geriatric depression The variables which were 
signicant on multivariate analysis (marital status, insomnia) and 
those that were expected to affect depression prole based on earlier 
literature (age, gender, education, use of habit forming substances) are 
individually discussed. Whereas income is a signicant determinant of 
depression in the WHO study on global ageing, the univariate analysis 
of depression with respect to socio-economic status in the current work 
did not nd similar results.

Age:
In this study, variation in depression prevalence with age was not 
evident. This implies that in the older population, depression rates do 
not vary in specic age sub-groups. The observation may be 
confounded by the fact that in the older age groups, fewer patients 
come for treatment to a tertiary center as evident at our center. Hence, 
depression cases in the very old may be missed. Further, patients with 
severe dementia were excluded from our study and a higher number of 
such patients in the older age groups may lead to bias. These explain 
the apparent conict of our results with ndings published elsewhere 
where the oldest old have been shown to be at high risk of chronic 

21depression.  None of the studies conducted in India have addressed 
this unique problem of varying depression rates among different 
subgroups of the elderly population and it needs to be addressed 
separately in cross-sectional and cause-effect designs.

Gender:
52% of the female patients were depressed compared to 40.5% of the 
male patients. Female gender was a signicant risk factor for 
depression on univariate analysis. Sherina reported similar results. 
Relative lack of care for the female gender in patriarchal societies such 
as in northern India may be a contributor. The fact that gender was not a 
signicant determinant on multi-variate analysis may stem from the 
fact that the gender differences are affected by various other socio-
economic differentials such as education, relative accessibility of 
resources.

Although age and gender are non-modiable factors in depression 
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Social class Per capita monthly income limits 
(Rupees: 1 Indian Rupee = 0.016 $) 
Prasad (1970) 
Suggested modification (2004)

I. Upper high 100 and above 10000 and above HIGH
II. High 50-99 5000-9999
III. Upper 
middle

30-49 3000-4999 MIDDLE

IV. Lower 
middle

15-29 1500-2999

V. Poor 15 500-1499 LOW
VI. Very poor or 
Below poverty 
line (BPL)

- Below 500

GDS AGE 
GROUP

<5 5-9 ≥10
Male Female Male Female Male Female

60-64 76 (15) 47 (9) 20 (4) 21 (4) 19 (4) 23 (4)
65-69 43 (8) 27 (5) 14 (3) 19 (4) 19 (4) 14 (3)
70-74 34 (7) 12 (2) 15 (3) 11 (2) 10 (2) 6 (1)
≥75 28 (5) 10 (2) 10 (2) 6 (1) 16 (3) 4 (1)

VARIABLES DEPRESSED 
n (%)

ADJUST
ED OR

95% CI p-
value

MARITAL STATUS 
MARRIED 
UNMARRIED
WIDOW

174(41.2)
1(50)
52(65)

1
2.050
2.293

0.121-
34.603
1.349-3.896

<0.01

INSOMNIA 
NO
YES

130(37.9)
97(60.2)

1
2.512 1.668-3.784

<0.001
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prevalence, much of the female gender specic rise in depression is 
due to socio-economic factors such as differential access to healthcare, 
social rights and nances. This is an area where administrative and 
social  institutions can intervenemore than the healthcare setup to 
reduce this added burden in females.

The use of tobacco (chewable/ smokable) and alcohol showed positive 
association with depression on univariate analysis. Jain et al reported a 
58.13% prevalence of depression among older individuals inclined 
towards substance abuse. Recent research has highlighted the 
epidemic status of substance abuse among older populations. The 
present study did not use specic diagnostic criteria for substance 
abuse problems and only considered whether habit forming substances 
were being used by the subjects. Different levels of use may hence 
have been clubbed together. This stays a short-coming of the study. 
Also prescription drug abuse data was not collected. In the Indian 
subcontinent, chewable tobacco use is very common especially among 
rural people in the northern part of the country. In some social strata, it 
is perfectly acceptable for older females to smoke tobacco in the form 
of 'beedis', often as a remedy for constipation. Alcohol use is less 
common but still many older individuals carry over this habit from 
their young adult life. Habit forming substance use is associated with a 
feeling of loneliness and lower life satisfaction.

The complications of habit forming substance use such as COPD, 
malignancies and coronary artery disease set in by the time a person 
reaches the 60+ age group. These may be additives in the pathogenesis 
of depression. On the other hand, depressed older people may more 
often resort to intoxicating substance use. However, substance abuse 
data was recorded using crude criteria and any interpretation with 
regards to these should be guarded.

Insomnia:
Insomnia was seen to have a positive correlation with depression. The 
odds of a patient with insomnia having depression was 2.5 times that of 
one with unimpaired sleep (p=0.000). Yokoyama et al reported an 
association between difculty initiating sleep and depression in 

22community dwelling older individuals in Japan.  Sanjay and others 
found the odds of depression to be nearly 16 times higher in elderly 
with insomnia. Many studies have proven that insomnia is a risk factor 
for new onset major depressive disorder. Persistent middle insomnia 
has been shown to trigger new onset depression. Research has also 
emphasized that insomnia may perpetuate depression. Alternatively 
insomnia has been long regarded as a symptom rather than a cause of 
depression. Since, this study was not of a longitudinal design, cause-
effect relationship could not be ascertained but patients with insomnia 
were identied as a high risk group for co-existent depression.

CONCLUSION:
The present study revealed spousal loss and insomnia as red ag signs 
in the older adults for a more detailed  evaluation of depression. 
Several other variables such as female gender, education up to the 
middle school level and use of habit forming substances were found to 
have minor effect on depression occurrence in the aged on univariate 
analysis. The prevalence of depression in the geriatric population in 
our study was moderately high and emphasizes the importance of 
specialized counseling and pharmacotherapeutic approaches in older 
patients presenting to the tertiary hospital set-up.
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