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Abstract

The authors investigated the one-month prevalence and associations of insomnia in an
elderly Thai population. A random sample of 40,111 individuals was selected from those of persons
over 60 years of age by multiple stage sampling. The subjects were interviewed using a sleep ques-
tionnaire. Prevalence of insomnia of the population was 46.3 per cent. Depression and poor perceived
health were factors strongly associated with insomnia. On the basis of these findings, the authors con-
sider the prevalence of insomnia among the Thai elderly to be rather high. The implications of this
study are of great importance for the design and development of preventive strategies and commu-
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Elderly patients have increased sleep com-
plaints and objective measured sleep abnormalities.
The complaints often include difficulty falling asleep
and staying asleep, early morning awakening with
difficulty returning to sleep and unrefreshing sleep.

The incidence of insomnia increases darmatically in
the elderly. Studies conducted in the general popula-
tion have found that the prevalence of insomnia and
other sleep disturbances increased with age(1'7). A
recent study of 9,000 individuals aged 65 years or

* Department of Psychiatry, Faculty of Medicine Ramathibodi Hospital, Mahidol University, Bangkok 10400,
** Institute of Geriatric Medicine, Department of Medical Services, Ministry of Public Health, Bangkok 11000,
*** Statistical Unit, Research Center, Faculty of Medicine, Ramathibodi Hospital, Mahidol University, Bangkok 10400,

Thailand.




Vol. 86 No. 4

older found that only 20 per cent rarely or never had
sleep complaints. Between 23 per cent and 34 per
cent had insomnia complaints and 7 per cent-15 per
cent rarely or never felt rested in the morning(8).

Although aging is known to be associated
with major changes in sleep structure, sleep quality
and sleep timing, it is not yet clear whether the
increase in these complaints is a normal part of the
aging process. However, studies have found several
factors which increased the risk of developing insom-
nia : aging, medical and psychiatric disorders(1.9-
12), and life style factors e.g. overuse of alcohol and
smoking(13,14y,

In general, several mechanisms could be
responsible for the etiology of sleep complaints in
the elderly: for example, the aging process which is
associated with normal alterations in sleep physiolo-
gical systems, stressors particularly loss and bereave-
ment that could negatively affect sleep, psychiatric
and medical disorders that adversely affect sleep both
directly and indirectly, a number of medications that
might interact and produce changes in sleep quality,
specific sleep disorders e.g. periodic limb movement of
sleep (PLMS), sleep apnea and REM sleep behavior
disorder.

Insomnia is a common complaint among the
elderly that severely affects an individual’s quality of
life(15). By definition, insomnia is usually described
as diffculty initiating or maintaining sleep or non-
restorative sleep(10). Prolonged sleep onset latency,
nocturnal awakenings, early morning awakening with-
out being able to go back to sleep and negative day-
time consequences are also central features of insom-
nia.

Sleep epidemiological studies in Thailand
are still scarce. A previous study conducted in a
general population in Thailand showed that approxi-
mately one-third had a tendency to have sleep pro-
blems and the problems tended to increase with health
problems, current stressors, life events and aging(17).
There has been no study focused on the prevalence of
insomnia particularly among an elderly Thai popula-
tion. Therefore, the present study was initiated to find
out the prevalence and risk factors in the develop-
ment of insomnia in an elderly Thai population.

The objectives of this descriptive study were
to : (a) estimate the prevalence of insomnia among
the elderly of Thailand; (b) cross-sectionally examine
the associations between potential risk factors and
the presence of insomnia.
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METHOD
Subjects

This is the first nation-wide face-to-face
survey of the sleep problem. The study was done as
part of the national epidemiologic study of cognitive
impairment in the elderly, conducted by the Institute
of Geriatric Medicine between October 1999 and May
2000. A total of 40,111 community-based individuals,
aged 60 years and older were selected by using a
multiple stage sampling method. Firstly, 23 provinces
were selected according to four geographical regions :
north, northeastern, central and south. Next, the dis-
tricts from each province were chosen and the sub-
jects were drawn randomly from the house register.
Dermographic characteristics of the sample are shown
in Table 1. The subjects were interviewed by local
health officers using a questionnaire.

Measures

A questionnaire was developed to investi-
gate insomnia problems during the previous month
and also to focus on demographic characteristics,
residential place (north, north estern, central and south),
perceived health status, current medical illness, life-
styles (smoking and drinking) and depression. Ques-
tions concerning insomnia problems in terms of dif-
ficulty initiating sleep (DIS), difficulty maintaining
sleep (DMS) and early moming awakening (EMA)
were also included in the questionnaire,

Table 1. Demographic characteristics.
N %
Sex
Male 16,540 41.2
Female 23,571 58.8
Age group
60-64 12,542 31.3
65-69 11,364 283
70-74 8,635 215
75-79 4,437 111
80-84 2,071 52
2> 85 1,062 2.6
Year(s) of education
0 8,388 20.9
<4 28,888 72.0
4-10 1,128 2.8
10-12 200 05
12-14 157 0.4
Others 1,350 34
Total 40,111 100
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1. "Do you have difficulty falling asleep at
night?" (DIS) (never/sometimes/often/always)

2."Do you wake up during the night after
you have gone to sleep?” (DMA) (never/sometimes/
often/always)

3. "Do you wake up too early in the morning
and have trouble getting back to sleep?" (EMA)
(never/sometimes/often/always)

Questions 1, 2 and 3 were used to identify
the presence of DIS, DMS and EMA respectively;
the presence of insomnia was identified when the
answers to any of the above three questions were
“often" or "always".

The demographic characteristics and life-
style questions included age, sex, marital status, educa-
tion, perceived physical health status (good/poor),
current medical illness (yes/no), habitual smoking
(yes/no), habitual drinking (yes/no) and participation
in social activities. (active/inactive)
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The presence of depression was measured
with 12 items that covered the DSM-IV diagnostic
criteria for major depressive episode.

Statistical analysis

Data were expressed as mean + SD, percen-
tage with 95 per cent confidence intervals. Identify-
ing the association of demographic, lifestyle, depres-
sion and medical illnesses factors with DIS, DMS,
EMA and with insomnia in general were analyzed by
univariate analyses. The factors affecting DIS, DMS,
EMA and the insomnia in general were analyzed by
multiple logistic regression analyses. P-values of less
than 0.05 were considered significant.

RESULTS
Prevalence of insomnia

Subjects were considered to have insomnia
when they reported on the questionnaire current dif-

Table 2. Association of insomnia with sociodemographic and psychological factors.
Variables Insomnia Crude Adjusted?d
Total Numbers % OR 95% CI of OR OR 95% CI of OR

Sex

Male 16,540 6,877 41.6 1.00
A Female 23,571 11,714 49.7 1.39 1.33-1.44%% 1.32 1.26-1.38**

ge

60-64 12,542 5,045 40.2 1.00

65-69 11,364 5,118 45.0 1.22 1.16-1.28%* 1.22 1.16-1.29**

70-74 8,635 4,313 499 1.48 1.40-1.57** 1.44 1.36-1.52%*

75-79 4,437 2276 51.3 1.56 1.46-1.68** 1.48 1.38-1.60**

80-84 2,071 1,208 58.3 2.08 1.89-2.29** 1.86 1.68-2.05%*

> 85 1,062 631 594 2.18 1.92-2.47%* 1.92 1.68-2.20**
Participation in social activities

Yes 35,037 15,692 44.8 1.00

No 5,074 2,899 57.1 1.64 1.55-1.74** 1.21 1.13-1.29**
Perceived health status

Good 26,382 9,887 375 1.00

Poor 13,729 8,705 63.4 2.89 2.77-3.02** 2.00 1.91-2.10**
Depression

No 34,489 14,315 41.5 1.00

Yes 5,622 4,276 76.1 4.48 4.20-4.78** 2.83 2.63-3.04%*
Underlying disease

No 29,405 13,035 44.3 1.00

Yes 10,706 5,556 519 1.36 1.30-1.42%* 1.23 1.18-1.29**
Alcohol consumption

No 39,369 18,178 46.2 1.00

Yes 742 413 55.7 1.46 1.26-1.69** 1.37 1.17-1.60*
Smoking

No 34,264 15,889 46.4 1.00

Yes 5,847 2,702 46.2 0.99 0.94-1.05 1.14 1.08-1.22*

Note : OR = odds ratio, CI = confidence interval, * p < 0.05, ** p < 0.01
a = Adjusted for other factors in multiple logistic regression analyses with stepwise elimination procedure at the p = 0.05 significance

level for entry into the model.
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ficulty falling asleep or waking up during the night
or waking up too early in the moring and have
difficulty getting back to sleep. Table 2 presents the
prevalence of insomnia and associated factors with
95 per cent confidence interval (CI). The overall pre-
valence was 46.3 per cent (95% CI, 45.9-46.8). The
prevalence was 49.7 per cent (95% CI, 49.1-50.3)
in women and 41.6 per cent (95% Cl, 40.8-42.3) in
men. The insomnia problem increased significantly
with advancing age. Univariate logistic regression
analyses were used first to examine the associations
of insomnia with individual variables and then the
authors performed multiple logistic regression ana-
lysis to adjust for confounding effects of other vari-
ables. The results of using multivariate model showed
depression was the most significant factor followed
by poor perceived health.
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Difficulty initiating sleep (DIS) and associated fac-
tors

Subjects were considered to have DIS when
they reported on the questionnaire current difficulty
falling asleep. The overall prevalence of DIS was
30.3 percent (95% Cl, 29.8-30.7). Multivariate logis-
tic regression analysis showed that depression had
significant associations with DIS (Table 3)

Difficulty maintaining sleep (DMS) and associated
factors

Subjects were considered to have DMS when
they reported current waking up during the night on
questionnaire. The prevalence of DMS was 32.4 per
cent (95%, CI 31.9-32.8). Table 4 shows the preva-
lence of DMS and significant multivariate logistic
regression analyses. Depression was the most signi-

Table 3. Association of difficulty initiating sleep (DIS) with sociodemographic and psychological factors.
Variables Insomnia Crude Adjusted?d
Total Numbers % OR 95% CI of OR OR 95% CI of OR

Sex

Male 16,540 4,104 24.8 1.00

Female 23,571 8,038 34.1 1.57 1.50-1.64** 1.48 1.41-1.55%*
Age

60-64 12,542 3,304 26.3 1.00

65-69 11,364 3,267 28.7 1.13 1.07-1.19%* 1.12 1.06-1.19**

70-74 8,635 2,766 320 1.32 1.24-1.40** 1.26 1.18-1.34**

75-719 4,437 1,519 342 1.46 1.35-1.57** 1.37 1.27-1.48**

80-84 2,071 847 40.9 1.94 1.76-2.13%* 1.7 1.54-1.89**

285 1,062 439 413 1.97 1.73-2.24** 1.7 1.49-1.96**
Participation in social activities

Yes 35,037 10,128 289 1.00

No 5,074 2,014 39.7 1.62 1.52-1.72%* 1.21 1.13-1.29%*
Perceived health status

Good 26,382 5,993 227 1.0

Poor 13,729 6,149 44.8 28 2.64-2.88** 2.01 1.92-2.12%*
Depression

No 34,489 9.078 26.3 1.0

Yes 5,622 3,064 54.5 34 3.16-3.55%* 2.10 1.97-2.24**
Underlying disease

No 29,405 8,402 28.6 1.00

Yes 10,706 3,740 349 1.34 1.28-1.4]1** 1.21 1.15-1.27**
Alcohol consumption

No 39,369 11,880 30.2 1.00

Yes 742 262 353 1.26 1.08-1.47*+* 1.24 1.05-1.45*
Smoking

No 34,264 10,490 30.6 1.00

Yes 5,847 1,652 283 0.89 0.84-0.95** 1.08 1.01-1.16*

Note : OR = odds ratio, CI = confidence interval, * p < 0.05, ** p <0.01
a = Adjusted for other factors in multiple logistic regression analyses with stepwise elimination procedure at the p = 0.05 significance

level for entry into the model.
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Table 4. Association of difficulty maintaining sleep (DMS) with sociodemographic and psychological factors.
Variables Insomnia Crude Adjusted?
Total Numbers % OR 95% CI of OR OR 95% CI of OR

Sex

Male 16,540 4,615 279 1.00

Female 23,571 8,374 35.5 142 1.36-1.49** 1.32 1.26-1.39**
Age

60-64 12,542 3,436 274 1.00

65-69 11,364 3,596 316 1.22 1.16-1.30** 1.23 1.16-1.30**

70-74 8,635 3,019 35.0 1.42 1.34-1.51%* 1.37 1.29-1.46**

75-79 4,437 1,613 36.4 1.46 1.35-1.56** 1.42 1.32-1.54**

80-84 2,071 854 41.2 1.86 1.69-2.05** 1.63 1.47-1.80**

285 1,062 471 44.4 2.11 1.86-2.40** 1.84 1.61-2.11**
Participation in social activities

Yes 35,037 10,840 309 1.00

No 5,074 2,149 424 1.64 1.54-1.74** 1.22 1.15-1.30**
Perceived health status

Good 26,382 6,458 24.5 1.00

Poor 13,729 6,531 47.6 2.80 2.68-2.92%* 1.95 1.86-2.05**
Depression

No 34,489 9,612 279 1.00

Yes 5,622 3377 60.1 3.89 3.67-4.13** 251 2.35-2.68%*
Underlying disease

No 29,405 8,995 30.6 1.00

Yes 10,706 3,994 373 1.35 1.29-1.41** 1.22 1.16-1.28**
Alcohol consumption

No 39369 12,703 323 1.00

Yes 742 286 385 1.32 1.13-1.53%* 1.24 1.06-1.46*
Smoking

No 34,264 11,178 326 1.00

Yes 5,847 1,811 31.0 0.93 0.87-.098** 1.06 0.99-1.14*

Note : OR = odds ratio, CI = confidence interval, * p < 0.05, ** p < 0.01
a = Adjusted for other factors in multiple logistic regression analyses with stepwise elimination procedure at the p = 0.05 significance

level for entry into the model.

ficant associated factor followed by poor perceived
health, age and sex.

Early morning awakening (EMA) and associated
factors.

Subjects were considered to have EMA
when they reported on the questionnaire current
waking up too early in the morning and having trou-
ble getting back to sleep. The overall prevalence of
EMA was 33.0 per cent (95% CI, 32.6-33.5). In multi-
variate logistic analyses (Table 5) all factors initially
associated with EMA still remained significant. The
strongest positively associated factors (in order)
were depression, poor perceived health and alcoho-
lic consumption.

DISCUSSION
The present study was the first to estimate
the prevalence of insomnia in an elderly Thai popula-

tion. The outcome revealed that insomnia commonly
occurred among an elderly population and the overall
prevalence was 46.3 per cent including DIS (30.3%)
DMS (32.4%) and EMS (33.0%). These findings are
also compatible with prior studies both from Eastern
and Western countries(8,18-23),

Consistent with data from other surveys, the
overall prevalence of insomnia significantly correlated
with age(1-7) and was more common among women
(2,7,19,21,22,24-32), The authors’ previous epidemio-
logical study in a Thai community in Bangkok showed
that approximately 30 per cent of the sample expe-
rienced sleep problems(17). Although no direct com-
parison was made, the present findings suggested that
insomnia was more common among the elderly group.
As for all subtypes of insomnia, the authors also found
there was significant correlation between insomnia
and age and female sex.
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Table S. Association of early morning awakening (EMA) with sociodemographic and psychological factors.
Variables Insomnia Crude Adjusted?
Total Numbers % OR 95% CI of OR OR 95% CI of OR

Sex

Male 16,540 4,844 29.3 1.00

Female 23,571 8,408 357 1.34 1.28-1.40** 1.26 1.20-1.33%*
Age

60-64 12,542 3,548 28.3 1.00

65-69 11,364 3,625 319 1.19 1.12-1.26** 1.19 1.12-1.25%*

70-74 8,635 3,133 36.3 1.44 1.36-1.53** 1.40 1.32-1.48%*

75-719 4,437 1,605 36.2 1.44 1.34-1.54** 1.36 1.26-1.47**

80-84 2,071 872 42.1 1.84 1.68-2.03** 1.65 1.49-1.82%*

285 1,062 469 442 2.00 1.76-2.28** 1.79 1.56-2.04%*
Participation in social activities

Yes 35,037 11,124 31.7 1.00

No 5,074 2,128 41.9 1.55 1.46-1.68** 1.18 1.10-1.26%*
Perceived health status

Good 26,382 6,878 26.1 1.00

Poor 13,729 6,374 46.4 2.46 2.35-2.57** 1.72 1.64-1.81**
Depression

No 34,489 9,928 28.8 1.00

Yes 5,622 3324 59.1 3.58 3.38-3.79%* 247 2.32-2.64**
Underlying disease

No 29,405 9,262 315 1.00

Yes 10,706 3,990 373 1.29 1.23-1.35%* 1.18 1.12-1.24%*
Alcohol consumption

No 39,369 12,941 329 1.00

Yes 742 311 419 1.47 1.27-1.71** 1.38 1.18-1.61*
Smoking

No 34,264 11,335 331 1.00

Yes 5,847 1,917 328 0.99 0.93-1.05** 1.10 1.03-1.18*

Note : OR = odds ratio, CI = confidence interval, * p < 0.05, ** p <0.01
a = Adjusted for other factors in multiple logistic regression analyses with stepwise elimination procedure at the p = 0.05 significance

level for entry into the model.

As mentioned above, gender differences in
the prevalence of insomnia were constant findings
in the epidemiological sleep surveys which indicated
that insomnia was more prevalent in women. Bixler
et al(2) and Kales et al(32) found a high prevalence
of DIS in women. While other studies indicated that
DMS and/or EMA are also more prevalent in women
(32,33), 1t would be noteworthy to do a comprehen-
sive study on why women are more prone to insomnia
and to what subtype.

Most of the previous studies also found that
aging had an effect on the prevalence of insomnia
(1-7), According to the authors’ findings, increased
age was associated with the risk of insomnia. This
might in part be due to fragmentation of sleep com-
monly found in the elderly as a normal part of aging
or some underlying medical or psychiatric disorders.

Another goal of this study was to cross-
sectionally identify factors associated with insomnia.

By using logistic regression analysis, the authors found
that insomnia in the Thai elderly was significantly
associated with various factors; these were depression,
poor perceived health, advancing age, sex, underly-
ing medical illness, no participation in social acti-
vities, alcoholic consumption and smoking. Among
these (both insomnia and its subtypes), depression and
poor perceived health were the strongest predictors.
Several researchers found association be-
tween insomnia and depression in the elderly in both
cross sectional and prospective surveys(8,18,19,29,
30,34), Studies of Meggi et al(19) and Foley et al(8)
indicated that depression was strongly associated with
insomnia while others found that insomnia in women
could predict subsequent depression(18), and even-
more, sleep disturbance was strongly associated with
the risk of future depression(29). In medical settings,
patients seldom identified their sleep habits as the
source of the complaints for which they were seek-
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ing treatment(35). Whereas, depression could have
an enormous impact on daily activities and emotional
well being not less than other serious medical illnesses
(36-38). Therefore, it is particularly important for
clinicians to have more concern about sleep problems
and perform more thorough evaluation of psychiatric
comorbidity.

Another powerful correlation of the risk of
insomnia was poor perceived health. This might indi-
cate the possibility that concurrent illness was dis-
turbing sleep. Although it was not possibie to deter-
mine from this cross-sectional study a causal link be-
tween poor perceived health and insomnia, the authors
researchers indicated that this association deserved
more attention(20,23). They found that insomnia was
relatively persistent or chronic among older adults
(21), and sleep disturbances may be one of the symp-
toms indicating poor health(39). Hence, insomnia and
sleep problem should be integrated whenever sys-
tematic clinical evaluation are to be performed. Cli-
nicians must not regard sleep complaints as a normal
part of aging or automatically prescribe a hypnotic
without initiating proper evaluation of the complaint.
They must listen carefully to such complaints because
they may contain important clues to their etiology.

Other associated factors from the present
study that might be involved in the development of
insomnia included alcoholic consumption, concurrent
medical illness, no participation in social activity and
smoking habit. Results from previous studies were
inconclusive on smoking. Karacan et al(40) and Kim
et al(22) did not find a significant relationship be-
tween smoking and insomnia. While Lexcen et al(41)
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and Phillips et al(42) indicated that smoking was
associated with a high risk of sleep problems. As for
the remaining factors from the present findings (con-
current medical illness, no participation in social acti-
vities), some researchers also supported that they
might influence the risk to develop insomnia. A study
published by Ohagon et al(43) indicated that inacti-
vity, dissatisfaction with social life, and the presence
of organic diseases were the best predictors of insom-
nia while being active and satisfied with social life
were protective factors against insomnia at any age.
Interestingly, these factors might be of great impor-
tance for understanding and developing programs to
prevent sleep problems particularly sleep hygiene.

In spite of some limitations of this cross-
sectional study, the authors concluded that insomnia
was a high prevalence problem among an elderly
Thai population and it was associated with several
factors particularly depression and poor perceived
health. To extend the findings of this study and to
investigate the causes and the negative health con-
sequences of insomnia, more prospective longitudinal
researches are needed and comprehensive programs
to detect and prevent sleep problems should be con-
sidered.
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