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ABSTRACT
Objective: To assess insomnia and its health correlates among 
elderly primary care patients in India.

Methods: A multicenter, cross-sectional survey was administered 
to 1,770 elderly primary care patients from 71 government 
primary health centers in Kerala, India, from May to December 
2016. Insomnia was evaluated using the Insomnia Severity Index. 
Basic demographics and information about medical illness 
were collected. Study instruments included the Patient Health 
Questionnaire-Somatic, Anxiety, and Depression Symptoms; 
Alcohol Use Disorders Identification Test; Fagerström Test for 
Nicotine Dependence; 12-item World Health Organization 
Disability Assessment Schedule; and World Health Organization 
Quality of Life-BREF. 

Results: Valid responses were received from 1,574 (89%) patients, 
of whom the mean age was 68.6 years and 55.5% were women. 
Clinical insomnia was reported by 11.8%, whereas 30.4% had 
subclinical insomnia. Primary care attendees with subclinical as 
well as clinical insomnia had increased odds of being older and 
female and having chronic medical illness compared with those 
without insomnia. Patients with clinical insomnia had increased 
odds of common mental disorders (anxiety, depression, and 
somatization) and greater disability compared with the subclinical 
or no insomnia groups. Those with subclinical insomnia had poor 
satisfaction with life compared to those with no insomnia.

Conclusions: Insomnia in the elderly is frequent in primary care 
patients in India and has multiple negative health correlates. 
This study reiterates the need for more awareness with regard to 
detection and management of insomnia in the elderly population.
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Insomnia is a common but underrecognized problem in 
the elderly population and is reported to have multiple 

negative health correlates.1 Physical conditions, including 
arthritis, musculoskeletal pain, chronic obstructive 
pulmonary disease, and cardiovascular problems, are 
reported at higher rates in individuals with insomnia. 
Those with insomnia also report increased rates of mental 
health issues, especially depressive and anxiety disorders.2,3 
Insomnia in the elderly is associated with increased mortality, 
higher functional limitation, and impaired quality of life.4–6 
The public health burden of insomnia is significant given 
greater odds of hospitalization, use of home health care 
services, and nursing home use.7

Annual incidence rates for insomnia symptoms in 
the elderly are reported to be around 5%,1 whereas the 
prevalence of insomnia in the general population is reported 
to be over 20%.3,8 Higher insomnia rates are reported among 
primary care attendees, with rates varying between 42% and 
57%.9,10 Sociodemographic correlates such as older age, 
female sex, widowhood, and lower economic status have all 
been implicated in studies1,11–13 of insomnia, although with 
inconsistencies.

Existing Indian studies14–16 of insomnia among elderly 
subjects are few and utilize differing samples, with reported 
prevalence ranging from 20% to 59%. Further, correlates 
of insomnia among elderly subjects in India have only 
been reported in 1 study14 from a single institution, hence 
the findings have limited generalizability. In addition, it 
is increasingly recognized that cultural and geographical 
factors have a significant role in mediating expression of 
sleep problems.17 Hence, extension of findings from other 
countries and cultures may have limitations. India has 
the second largest elderly population in the world, thus 
addressing health care issues in this group is a priority.18 

The objective of this study was to assess the prevalence of 
insomnia and its correlates among elderly patients presenting 
to primary care centers across the state of Kerala in south 
India. Kerala has seen an increase in life expectancy and low 
birth rates as result of an aging population. Currently, the 
state has the highest proportion of elderly individuals in the 
country (12.6% compared to the national average of 8.0%).19 
Thus, Kerala was an ideal setting in which to screen elderly 
subjects for insomnia and its correlates.

This study reports partial findings of a larger study that 
assessed psychological problems among subjects attending 
primary care settings, and the methodology is a replication 
of a similar study done in an adult population by the same 
authors.20 
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Clinical Points
 ■ Insomnia is a common concern in elderly primary care 

patients.
 ■ Elderly patients with insomnia are more likely to have 

other health issues (physical or psychiatric), hence the 
need for a comprehensive geriatric assessment.

 ■ Even subclinical insomnia can affect satisfaction with 
life in elderly primary care patients and thus should be 
addressed through sleep education and sleep hygiene.

METHODS

This study was a cross-sectional survey of elderly subjects 
(aged ≥ 60 years per the government of India definition) 
attending primary health centers (PHCs) in Kerala, India, 
from May to December 2016. Ethical clearance of the 
study was obtained from Government Medical College, 
Ernakulam, India.

Of the 825 PHCs across the state of Kerala, 71 were 
randomly selected for the survey. At least 25 consecutive 
elderly patients from each PHC were invited to participate. 
Subjects who had dementia, severe hearing, or visual 
impairment were excluded. A sample size of 1,537 was 
calculated for a 2-sided 95% confidence interval with a width 
of 4%, considering the expected prevalence of 20%.

The block public relations officers of the National 
Health Mission (Kerala), who had received prior training, 
administered the questionnaire. The block public relations 
officers have postgraduate degrees in social work and 
a supervisory role for implementation of public health 
programs of the PHCs. Subjects who provided informed 
consent were administered the questionnaire.

Sociodemographic profiles and information about chronic 
medical illness (eg, hypertension, diabetes mellitus, epilepsy, 
tuberculosis, chronic dermatologic conditions, asthma, 
arthritis) were collected using a checklist (self-report). In 
addition, insomnia and its correlates were evaluated using 
various structured tools.

Study Instruments
Insomnia Severity Index. Insomnia was evaluated 

with the Insomnia Severity Index (ISI).21 The ISI is a self-
administered tool that assesses the nature, severity, and 
impact of insomnia in the previous 2 weeks. A score < 7 
denotes no insomnia, 8–14 denotes subthreshold insomnia, 
15–21 denotes clinical insomnia (moderate), and 22–28 
denotes clinical insomnia (severe). In this study, elderly 
subjects with sleep disturbances were categorized on the 
basis of their ISI scores as having clinical insomnia (≥ 15) or 
subclinical insomnia (≤ 14).

Patient Health Questionnaire-Somatic, Anxiety, and 
Depression Symptoms. Occurrence and co-occurrence of 
depression, anxiety, and somatic symptoms are common 
in primary care. Hence, the Patient Health Questionnaire-
Somatic, Anxiety, and Depression Symptoms,22 a validated 

and widely used instrument in primary care that assesses 
depression, generalized anxiety, somatization, and panic 
symptoms, was used to evaluate for mental disorders. Given 
their high prevalence in primary care and the community, 
the cluster of depression and anxiety disorders is defined as 
common mental disorders.23

Alcohol Use Disorders Identification Test. The Alcohol 
Use Disorders Identification Test (AUDIT)24 was used 
to assess alcohol use. The AUDIT is a 10-item screening 
instrument developed by the World Health Organization 
to evaluate alcohol consumption. The AUDIT has been 
validated for use in primary care. A score of 8 suggesting 
hazardous alcohol use was used as the cutoff for the study.

Fagerström Test for Nicotine Dependence. The 
Fagerström Test for Nicotine Dependence25 was used to 
assess the prevalence and severity of nicotine addiction. 
This instrument has been widely used and has excellent 
sensitivity, specificity, and validity in diagnosing nicotine 
dependence.

World Health Organization Disability Assessment 
Schedule. Disability in the previous month due to functional 
impairment caused by health issues was assessed using the 
12-item World Health Organization Disability Assessment 
Schedule.26

World Health Organization Quality of Life-BREF. Two 
items from the World Health Organization Quality of Life-
BREF were used to briefly evaluate quality and satisfaction 
with life.27

Statistical Analysis
The statistical analysis was conducted with SPSS version 

22 (IBM Inc, Armonk, New York).28 The prevalence of sleep 
disturbances and various subcategories was calculated. 
Sociodemographic variables, chronic medical illness, 
presence of mental disorders, quality of life, satisfaction 
with life, and disability were compared among subjects with 
no insomnia, subclinical insomnia, and clinical insomnia 
using univariate and multivariable binary logistic regression 
analysis (full model). Each mental disorder was assessed 
individually in the full model. A score test was conducted to 
assess the trends of odds across sleep categories. The results 
were reported as odds ratios and 95% confidence intervals. 
The tests were 2-tailed, and statistical significance was set 
at P < .05.

RESULTS

Of the 1,770 subjects invited to participate, 92 (5.2%) 
did not provide informed consent. The information given 
by 104 (5.8%) subjects had many missing responses, thus 
1,574 (89%) subjects were included in the analysis.

Among the analyzed questionnaires, 774 (55.5%) were 
from women. The mean age of the subjects was 68.6 years 
(SD = 6.3 years, median = 67 years, range, 61–97 years). 
Sleep disturbances in the previous 2 weeks were reported 
by 665 (42.2%) subjects. Of those, 479 (30.4%) reported 
subclinical insomnia (ISI subgroups with no clinically 
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Table 1. Correlates of Subjects With Insomnia (N = 1,574)a,b

Variable
No Insomnia

(n = 937)
Subclinical Insomnia  

(n = 451)
Clinical Insomnia

(n = 186)

No Insomnia vs
Subclinical Insomnia
Adjusted Odds Ratio

(95% CI)

No Insomnia vs
Clinical Insomnia

Adjusted Odds Ratio
(95% CI)

Subclinical Insomnia vs
Clinical Insomnia

Adjusted Odds Ratio
(95% CI)

Age, mean ± SD, y 67.9 ± 6.1 69.0 ± 6.4 70.7 ± 6.5 1.03 (1.01–1.05) 1.04 (1.01–1.08) 1.01 (0.90–1.06)
Sex, n (%)

Male 418 (46.5) 173 (39.6) 54 (29.5) 1.0 1.0 1.0
Female 481 (53.5) 264 (60.4) 129 (70.5) 1.36 (1.00–1.84) 3.00 (1.74–5.18) 1.68 (0.95–3.00)

Living arrangement, n (%)
Alone 46 (5.3) 30 (7.7) 20 (12.1) 1.0 1.0 1.0
Family 821 (94.2) 356 (91.8) 143 (86.7) 0.66 (0.36–1.19) 0.78 (0.32–1.93) 1.55 (0.61–3.93)

Marital status, n (%)
Unmarried 35 (3.8) 13 (2.9) 6 (3.2) 1.0 1.0 1.0
Married 642 (69.2) 295 (65.7) 93 (50.0) 1.43 (0.60–3.38) 2.58 (0.56–11.85) 1.29 (0.26–6.32)
Widow/divorced 251 (27.0) 141 (31.4) 87 (46.8) 1.19 (0.50–2.82) 2.34 (0.52–10.54) 1.74 (0.35–8.80)

Residence, n (%)
Urban 373 (40.8) 163 (37.5) 83 (45.4) 1.0 1.0 1.0
Rural 542 (59.2) 272 (62.5) 100 (54.6) 1.27 (0.96–1.67) 0.67 (0.41–1.09) 0.48 (0.28–0.82)

Socioeconomic status, n (%)c

Above poverty line 456 (49.5) 208 (47.4) 66 (35.9) 1.0 1.0 1.0
Below poverty line 466 (50.5) 231 (52.6) 118 (64.1) 1.08 (0.82–1.42) 1.11 (0.67–1.84) 1.42 (0.85–2.38)

Education, n (%)
≤ 10 y 866 (95.8) 409 (95.6) 174 (97.8) 1.0 1.0 1.0
> 10 y 38 (4.2) 19 (4.4) 4 (2.2) 1.13 (0.60–2.12) 1.37 (0.40–4.72) 1.17 (0.32–4.23)

Employment, n (%)
Unemployed 751 (82.3) 374 (86.8) 163 (90.1) 1.0 1.0 1.0
Employed 161 (17.7) 57 (13.2) 18 (9.9) 0.87 (0.59–1.27) 0.77 (0.36–1.65) 0.79 (0.35–1.77)

Mental disorder, n (%)
Absent 800 (85.4) 364 (80.7) 66 (35.5) 1.0 1.0 1.0
Present 137 (14.6) 87 (19.3) 120 (64.5) 1.37 (0.93–2.02) 5.60 (3.34–9.38) 5.60 (3.27–9.59)

Chronic medical illness, n (%)
Absent 239 (25.5) 76 (16.9) 15 (8.1) 1.0 1.0 1.0
Present 698 (74.5) 375 (83.1) 171 (91.9) 2.18 (1.52–3.13) 2.65 (1.33–5.28) 1.31 (0.60–2.86)

Disability score, mean ± SD 9.2 ± 9.8 11.8 ± 10.4 21.6 ± 12.3 1.01 (0.99–1.02) 1.04 (1.02–1.07) 1.04(1.02–1.06)
Quality of life, n (%)

Good 488 (53.6) 196 (44.5) 33 (17.8) 1.0 1.0 1.0
Average 282 (31.0) 165 (37.5) 64 (34.6) 1.40 (0.91–2.17) 0.94 (0.52–1.68) 0.75 (0.39–1.42)
Poor 141 (15.5) 79 (18.0) 88 (47.6) 1.39 (0.87–2.23) 0.60 (0.28–1.28) 0.75 (0.33–1.70)

Life satisfaction, n (%)
Satisfied 480 (52.6) 163 (37.1) 21 (11.4) 1.0 1.0 1.0
Average 248 (27.2) 138 (31.4) 38 (20.5) 1.98 (1.29–3.03) 5.33 (2.40–11.84) 4.28 (1.82–10.10)
Unsatisfied 184 (20.2) 138 (31.4) 126 (68.1) 1.60 (1.10–2.33) 1.39 (0.60–3.19) 1.35 (0.56–3.29)

aMissing responses were excluded from analyses, thus samples sizes do not equal 1,574 for a few characteristics. 
bA full model of multivariable binary logistic regression analysis was done, and all variables were controlled.
cSocioeconomic indicators of the government of India.

significant insomnia [n = 203, 12.9%] and subthreshold 
insomnia [n = 276, 17.5%] were grouped together). Clinical 
insomnia was noted in 186 subjects (11.8%) (ISI subgroups 
of clinical insomnia: moderate [n = 139, 8.8%] and severe 
[n = 47, 3%] were grouped together). In subjects reporting 
sleep disturbances, duration of symptoms was > 6 months 
in 64.3%.

In the univariate analysis, significant differences were 
found between subjects with no insomnia and those with 
subclinical and clinical insomnia for all assessed variables 
except marital status, residence, and years of education (see 
Supplementary Table 1). When subjects with subclinical 
insomnia were compared with those with clinical insomnia, 
differences between living arrangement and employment 
were not significant (see Supplementary Table 1).

In the full multivariable analysis model, subjects with 
subclinical insomnia were more likely to be female and 
older and to have a chronic medical illness and poor life 
satisfaction compared to those with no insomnia. Those 

with clinical insomnia had increased odds of being female 
and older and of having medical and mental disorders and 
greater disability compared to those without insomnia. 
Subjects with clinical insomnia were more likely to have 
mental disorders and greater disability compared to those 
with subclinical insomnia (Table 1).

As mental disorders were analyzed individually, 
subjects with clinical insomnia were more likely to have 
anxiety, depression, and somatization compared to those 
with subclinical insomnia or no insomnia. Subjects with 
subclinical insomnia showed no higher risk for any of the 
mental disorders assessed in the survey compared to those 
with no insomnia (Table 2).

Trend analysis was conducted to examine whether there 
was a stepwise increase in associations over those with no 
insomnia, subclinical insomnia, or clinical insomnia. The 
score test showed a significant trend of odds across sleep 
categories for all assessed variables except place of residence 
and education.
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DISCUSSION

In this study, 42.2% of the elderly primary care attendees 
reported sleep disturbances, of whom subclinical and clinical 
insomnia was reported by 30.4% and 11.8%, respectively. 
Although methodological approaches vary in previous 
research, including definitions of symptoms, assessment 
measures, and settings, the findings of our study are 
comparable with reported rates of 42%–57%.9,10 Further, 
despite varying sleep habits, climate, and culture, the broad 
overlap of prevalence rates with research from western 
Europe and North America suggests cultural universality of 
insomnia among the elderly population.29

The majority of our subjects with sleep disturbances 
(64%) had symptoms lasting more than 6 months. This 
finding replicates that of previous studies,9,30 which reported 
that insomnia had a chronic course in 40% to 70% of subjects 
over 1 to 20 years. The high rate of insomnia persistence 
should be addressed, as in addition to the numerous negative 
correlates of insomnia detailed earlier, there is initial 
evidence suggesting that persistent insomnia is correlated 
with increased mortality risk.31

Our older female subjects had higher risk of insomnia and 
subclinical insomnia similar to findings of most previous 
studies.11–13,29 Earlier studies11,13 proposed that aging itself 
leads to higher prevalence, with older adults having difficulty 
falling asleep, experiencing mid-sleep awakening, and 
having reduced sleep efficiencies. But, studies12,32 suggest 
that insomnia occurs consequent to the physical and mental 
health comorbidities of aging rather than aging itself. Female 
sex, as in our study, was previously reported as one of the 
most frequent demographic associations of insomnia among 
elderly people,12 although some studies11–13 have reported 
no association with sex. Although many factors, including 
depression and social isolation, have been proposed, the 
underlying mechanisms remain ill-defined. Among elderly 
subjects in our study, living arrangement, marital status, 
place of residence, socioeconomic status, education, and 
employment did not correlate with insomnia. Many of these 
factors were examined previously with inconsistent findings, 
suggesting that the expression of insomnia may be mediated 
by a complex interaction of sociodemographic, medical, and 
psychological factors, and individual sociodemographic 
factors may not have independent effects.12,29

Despite that it may not be possible to infer causality given 
the cross-sectional design of our study, subjects with clinical 

and subclinical insomnia had multiple negative correlates. 
Subclinical and clinical insomnia among our subjects 
was associated with self-reported chronic medical illness. 
Previous studies33,34 have reported association of insomnia 
with a range of diseases, including hypertension, cardiac 
diseases, cancer, neurologic disease, diabetes, asthma, and 
musculoskeletal pain. Although preliminary findings have 
shown associations between chronic medical illness and 
insomnia are mediated by psychological factors,35 in our 
subjects the association with insomnia and subthreshold 
insomnia remained robust even after controlling for common 
mental disorders.

In our subjects, a correlation was found between clinical 
insomnia, but not subclinical insomnia, and common mental 
disorders. When individual disorders were assessed separately, 
anxiety, depression, and somatization correlated only with 
clinical insomnia, suggesting that sleep disturbances that do 
not cross the diagnostic threshold may not be indicative of 
underlying mental disorders. Multiple studies,12,29,36 both 
prospective and cross-sectional, have reported that insomnia 
co-occurs with several mental illnesses, typically depression 
and anxiety. There is also increasing evidence that insomnia 
shares a bidirectional relationship with mental illness.2,3

Our subjects with clinical insomnia showed significantly 
higher disability compared to those with subthreshold 
insomnia and no insomnia, suggesting increasing severity 
is associated with greater disability. Although no differences 
with regard to disability were found between subjects with 
subclinical insomnia and normal sleepers, the subclinical 
insomnia group did indicate poor satisfaction with life. 
Similar findings were reported in prior studies.5,37 Multiple 
studies1,3,5 to date have reported on negative correlates among 
subjects with clinical insomnia/insomnia syndrome, but our 
findings suggest that elderly subjects with subsyndromal 
sleep disturbances may also have negative correlates, albeit 
to a lesser degree, that need to be addressed.

Studies9,10,38 of insomnia among elderly primary care 
patients are scarce, and few have examined multiple correlates 
and large populations. Ours is one of few and possibly the 
only study from a low- and middle-income country to 
report comprehensively on the correlates (both physical 
and mental) and disability experienced by a large sample of 
elderly primary care patients from a large number of centers.

The current study did have limitations. Assessment of 
chronic medical illness was by self-report and restricted to 
a limited number of medical conditions. Single-question 

Table 2. Correlates of Mental Disorders With Insomnia (N = 1,574)

Variable

No Insomnia
(n = 937)

n (%)

Subclinical Insomnia  
(n = 451)

n (%)

Clinical Insomnia 
(n = 186)

n (%)

No Insomnia vs
Subclinical Insomnia
Adjusted Odds Ratio

(95% CI)

No Insomnia vs
Clinical Insomnia

Adjusted Odds Ratio
(95% CI)

Subclinical Insomnia vs
Clinical Insomnia

Adjusted Odds Ratio
(95% CI)

Anxiety disorder 19 (2.0) 19 (4.2) 60 (32.3) 1.72 (0.78–3.75) 5.98 (2.84–12.58) 4.44 (2.13–9.27)
Depressive disorder 50 (5.3) 42 (9.3) 93 (50.0) 1.22 (0.68–2.18) 7.82 (4.42–13.83) 7.74 (4.22–14.20)
Somatization disorder 15 (1.6) 11 (2.4) 30 (16.1) 0.73 (0.20–2.69) 6.41 (2.22–18.48) 6.85 (1.90–24.62)
Alcohol use disordera 29 (3.1) 8 (1.8) 5 (2.7) 0.61 (0.24–1.57) 0.56 (0.13–2.38) 1.44 (0.23–8.95)
Tobacco dependence 52 (5.5) 31 (6.9) 9 (4.9) 1.56 (0.88–2.78) 1.04 (0.37–2.89) 1.42 (0.47–4.24)
aHazardous/dependence.
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evaluation of quality of life and life satisfaction may have 
been inadequate to evaluate these complex constructs. 
Many factors such as medications and stressful life events 
that might be independently related to insomnia were not 
examined. Our findings among elderly primary care patients 
from the state of Kerala may not be generalizable to other 
regions or settings.

Clinical and subclinical insomnia is frequent in elderly 
subjects receiving primary care in Kerala, India. Also, 

the association of insomnia with medical and psychiatric 
illnesses, with increased disability, indicates that it is an 
important health concern among elderly people. Yet, this 
common indicator of poor health has little public health 
priority in low- and middle-income countries like India. 
Thus, more needs to be done to increase awareness among 
all stake-holders, including health care personnel, policy 
makers, and the general population, leading to the adoption 
of  effective measures to help those affected.
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