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Study Objectives: To investigate prevalence, incidence, and persis-
tence of insomnia, and their bidirectional longitudinal associations with
depression and physical disorders.

Design: A community based longitudinal study.

Setting: Elders living in private households in South Korea.
Participants: 1204 people = 65 years of age were evaluated at base-
line; 909 of them (75%) were re-interviewed after 2 years.
Measurements and Results: Insomnia was defined as difficulty in
initiation or maintenance of sleep = 3 nights per week over the last
month. Diagnosis of depression (Geriatric Mental State) and number
of physical disorders were ascertained. Sociodemographic and clinical
covariates included age, gender, education, housing, past occupation,
current employment, living area, life events, social deficit, physical ac-
tivity, cognitive impairment, anxiety, and daily drinking. Of those (27%)
with insomnia at baseline, 40% had insomnia at follow-up. Of those

without insomnia at baseline, 23% had insomnia at follow-up. Baseline
depression was significantly associated with prevalence and incidence
of insomnia. Baseline number of physical disorders was significantly
associated with prevalence, incidence, and persistence of insomnia.
Baseline insomnia was independently associated with incident depres-
sion and an increase in reported physical disorders.

Conclusions: Insomnia was common and often persistent in this popu-
lation. Insomnia was closely and reciprocally related to depression and
physical disorders.
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INSOMNIA IS A COMMON SYMPTOM IN OLDER
ADULTS. PREVALENCE ESTIMATES FROM EPIDEMIO-
LOGICAL RESEARCH HAVE RANGED FROM 20% TO
40% in elders."® Insomnia prevalence has been found to be as-
sociated with measures of worse physical and mental health:
for example, a higher number of medical conditions including
respiratory symptoms and angina, increased physical disability,
worse perceived health, and depressive symptoms.>>519 Insom-
nia in elders has also been found to be associated with increased
age, female sex, unmarried status, lower education and lower
income,>*!"2 although these have not been replicated in all
studies."

Cross-sectional research is limited in terms of inferring direc-
tion of cause and effect and distinguishing the extent to which
associations with prevalence are accounted for by those with in-
cidence and/or persistence of the outcome. Prospective studies
of insomnia in older people have been less common, but have
suggested annual incidence rate ranging from 3% to 15%,”'*!3
and annual persistence rate ranges from 5% to 30%.'*'" In one
large study, incidence and persistence of insomnia in elders
were found to be predicted by previous chronic disease, depres-
sive symptoms, poor perceived health, and use of sedatives.'
Other longitudinal studies in older populations have reported
similar findings.*"
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The consequences of insomnia have not often been inves-
tigated. Insomnia increased the risk of developing new major
depression in the Epidemiologic Catchment Areas (ECA) study
in adults aged 18 years and over.'8 In 12-year and 20-year longi-
tudinal studies in young adults, insomnia predicted subsequent
depression.'”!" A recent study from the United Kingdom in
adults aged 18 and over reported that insomnia at baseline was
significantly associated with incidence of anxiety, depression,
and widespread pain at 12-month follow-up.?® With respect to
older populations, baseline insomnia has been found to be as-
sociated with future depressive episode and persistent insomnia
has been suggested as a perpetuating factor for depression.?"*

Overall, longitudinal studies of insomnia in elderly popula-
tions are sparse, particularly with respect to its natural history
and its associations with other psychiatric or physical condi-
tions. In an analysis of data obtained from a longitudinal com-
munity study of an older Korean population, we investigated
the epidemiology of insomnia in elders. The objectives of this
analysis were: to estimate the prevalence, incidence, and persis-
tence of insomnia over a 2-year period; and to investigate bidi-
rectional longitudinal associations with depression and physical
disorders.

METHODS
Study Population

This analysis was carried out on data from a prospective
community-based study of late-life psychiatric morbidity car-
ried out in Kwangju, South Korea from 2001 to 2003, in col-
laboration with the 10/66 International Research Program on
dementia and late-life mental disorder in low and middle in-
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come nations.”® The study has been described in detail in sev-
eral previous publications.?** In brief, all community residents
> 65 years of age within 2 geographic catchment areas (one
urban, one rural) were systematically identified from national
registration lists and were approached to participate at baseline.
Attempts were made to follow up all participants 2 years later
(mean [SD] interval 2.4 [0.3] years). All contact was made by
home visits by a team of bachelor’s degree-level research staff,
trained and supervised by the project psychiatrist throughout the
survey period. All participants gave formal informed consent at
each examination. This study was approved by the Chonnam
National University Hospital Institutional Review Board.

Measurements

Data on insomnia, depression, and physical disorders were
obtained both at baseline and follow-up. Information on sociode-
mographic and other clinical factors was gathered at baseline. All
data were gathered using a structured questionnaire developed by
the 10/66 Dementia in Developing Countries Research Group.”

In the course of the interview, all participants were asked
the following four questions: i) Do you have trouble going
to sleep?; ii) Do you have trouble in staying asleep including
awakening early?; iii) How often does the problem occur per
week?; and iv) How long has the problem been present? In-
somnia questions had a time frame of one month. Therefore,
symptoms were required to be present for at least the previous
month. Based on the answers to these questions, insomnia was
defined as difficulty in initiation or maintenance of sleep with
a frequency of 3 nights or more per week over at least the last
month. In addition, sub-threshold insomnia was defined as dif-
ficulty in initiation or maintenance of sleep with a frequency of
1 or 2 nights per week over at least the last month.

Depression was assessed using the community version of the
Geriatric Mental State diagnostic schedule (GMS B3).* This
is a fully structured diagnostic instrument with an accompany-
ing computerized algorithm (AGECAT) and has been widely
used in international epidemiological research for depression
in older people. The instrument and algorithm are designed to
diagnose depression in the last month ‘of clinical significance’
— i.e. levels of psychopathology which would warrant clinical
intervention. With typical community prevalence rates between
10%-20%, the GMS-AGECAT depression criterion encom-
passes a broader spectrum than DSM-IV major depression
including both moderate and severe manifestations of the dis-
order as defined in ICD or DSM diagnostic systems. The GMS
B3 was translated into Korean according to a formal standard-
ized process.” The k value for interrater reliability was 0.84
for depression in Korea.?” As in other studies, participants rated
as AGECAT 3, 4, and 5 are considered to be likely depression
cases, those rated as 1 and 2 to be depression sub-cases, and
those rated as 0 to have no relevant symptomatology.

General physical health was quantified by measuring the num-
ber of self-reported disorders reported in response to a structured
questionnaire which enquired about the presence of 11 common
and generally chronic health problems: arthritis or rheumatism;
eyesight problems; hearing difficulty or deafness; persistent
cough; breathlessness, difficulty breathing or asthma; high blood
pressure; heart disease or angina; gastric or intestinal problems;
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faints or blackouts; paralysis, weakness, or loss of power in one
leg or arm; and skin disorders such as pressure sores, leg ulcers,
or severe burns. The questionnaire was specifically developed for
evaluating global physical health in older people®® and has been
used widely in previous research.” Corroboration was sought
with family informants where possible. Positive responses were
totalled to generate a summary scale which was, because of the
skewed distribution, divided into 4 groups (0, 1, 2~3, 4+).

Sociodemographic data on age, gender, duration of formal
education, housing (owned or rented), and past principal occu-
pation (manual or non-manual) were obtained. Current employ-
ment was also ascertained, as there is no statutory retirement
requirement in this setting and many elders continue to work.
Living area was coded (rural or urban) by the address recorded
in the national registration list. Life events were measured by
the List of Threatening Events (LTE),*® whose validity in old
age has been previously established.’! Nine life events over the
previous year are enquired about: serious illness (self), seri-
ous illness (close relative), bereavement (immediate family),
bereavement (other relative or close friend), marital separa-
tion, end of relationship, problem with close friend or relative,
and theft or loss. Positive responses were totalled to generate a
summary scale and were divided into no (0) or any (1+) recent
life events. As previously applied in community research,® six
social support deficits were defined as: living alone, seeing a
relative less often than once a month, seeing a friend less often
than once a month, having no close friends, seeing a neighbor
less often than once a month, and having no close neighbors.
Individual yes/no responses were then totalled to generate a
summary scale which was categorized into no (0) or any (1+)
deficit. Daily physical activity, taking into account both work
and leisure activity, was ascertained and sedentary lifestyle was
defined as a binary variable (active or inactive).”® The “brain
organicity” (cognitive impairment) output from the GMS AGE-
CAT was included as a covariate applying the conventional
confidence level > 3 in the stage two algorithm to define organic
disorder “caseness.”” Anxiety caseness was defined from the
GMS AGECAT anxiety score in an identical manner.?® Daily
alcohol intake was estimated using a single GMS item where
participants are asked whether they have a drink more or less
every day, and a binary variable was generated.

Statistical Analysis

Prevalence of insomnia at baseline was measured. For analy-
sis of insomnia incidence, the sample was restricted to those
without insomnia at baseline and insomnia at follow-up was
treated as a binary dependent variable. For analysis of insomnia
persistence, the same analyses were carried out in those with
insomnia at baseline. For cross-sectional associations, unad-
justed analyses (y* tests) of prevalent insomnia with baseline
characteristics (depression, number of physical disorder, age,
gender, education, housing, past occupation, current employ-
ment, living area, life events, social deficit, physical activity,
GMS organicity, GMS anxiety, and daily drinking) were car-
ried out. For investigating predictors of incident and persistent
insomnia, analyses were repeated with these baseline measures
as independent variables, insomnia at follow-up as the depen-
dent variable and stratifying according to the presence or not of
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baseline insomnia. Factors potentially associated with insomnia
on the 3 unadjusted analyses (P < 0.10) were then entered into
logistic regression models separately to investigate indepen-
dence. In addition, prevalence of sub-threshold insomnia was
estimated both at baseline and at follow-up. The proportions of
changes in insomnia symptoms, i.e., insomnia, sub-threshold
insomnia, and no insomnia, from baseline to follow-up were
calculated. Any increase in insomnia symptoms was considered
as another dependent variable, and the same unadjusted and ad-
justed analyses were repeated.

To investigate associations of insomnia with depression and
physical disorders as outcomes, similar analyses were carried
out. Prevalence, incidence, and persistence of depression were
measured and increase in depression symptoms was considered
as another dependent variable. In addition, any increase between
baseline and follow-up in the number of physical disorders from
the 11-point scale were identified. Associations of baseline in-
somnia with depression physical disorder outcomes were ana-
lyzed using y* tests. In previous analyses from the same sample,
depression and disability were associated with all baseline socio-
demographic and clinical characteristics.*>** Therefore, logistic
regression models for depression and physical disorder outcomes
included all these characteristics as covariates. Statistical analy-
ses were carried out using SPSS 12.0 software.

RESULTS
Sample Recruitment and Identification of Insomnia

The recruitment process at baseline and sample follow-up
are described in Figure 1. At baseline, participants (N = 1204)
and non-participants (N = 362) did not differ significantly with
respect to age (mean [SD] ages, 72.2 (5.9) and 72.4 (6.6), re-
spectively) or gender (58% and 62% female, respectively) (all
P-values > 0.1). Prevalence, incidence, and persistence of in-
somnia are designated in the left part of Figure 1. Insomnia was
present in 325 (27%) of these 1204 participants. At follow-up,
909 (75%) were re-examined. Those present (N = 909) or not (N
= 295) at follow-up were not significantly different at baseline
with respect to age (mean [SD] 72.4 [5.7] and 73.0 [6.9] years,
respectively), gender (58% and 59% female, respectively), or
prevalence of insomnia at baseline (28% and 23%, respective-
ly) (all P-values > 0.06). Insomnia was present in 254 (28%) of
all 909 followed-up participants. Incidence of insomnia was de-
fined in 151 (23%) of the 651 followed-up participants without
baseline insomnia; and persistence of insomnia in 103 (40%) of
the 258 followed-up participants with baseline insomnia.

Changes in insomnia symptoms from baseline to follow-up
are summarized in Table 1. For the 909 participants who were
successfully followed, the overall prevalence of insomnia (not
including sub-threshold level) was similar at baseline (N =258,
28%) and at follow-up (N = 254, 28%). Of 909 followed par-
ticipants, insomnia symptoms were unchanged in 378 (42%),
had improved in 245 (27%), and had worsened in 286 (31%).

Unadjusted Associations with Insomnia

Unadjusted associations between baseline characteristics and
insomnia are summarized in Figure 2 and Table 2. Prevalent in-
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1566 inhabitants in registration lists

362 excluded
198 contact could not be established
72 refused to participate
55 no fixed abode
28 changed address
9 died before the visit

1204 completed the baseline evaluation

325 insomnia
879 no insomnia

160 depression
1044 no depression

295 excluded
104 contact could not be established
64 died
58 refused to participate
50 changed address
19 too unwell to participate

909 completed the follow-up evaluation

103 persistent insomnia
151 incident insomnia

31 persistent depression
102 incident depression

Figure 1—Flow diagram for baseline recruitment and sample
follow-up.

somnia was significantly associated with depression (OR [95%
CI]: 2.3 [1.6-3.2]), increased number of physical disorders (OR
[95% CI] per unit increase: 1.5 [1.3—1.7]), rented housing, hav-
ing no current employment, urban residence, presence of social
support deficits, physical inactivity, and GMS anxiety. Base-
line factors significantly associated with incident insomnia (i.e.
in participants without insomnia at baseline) were depression
(OR [95% CI]: 2.6 [1.5-4.4]), increased number of physical
disorders (OR [95% CI] per unit increase: 1.4 [1.2—1.7]), previ-
ous manual occupation, and physical inactivity. Persistence of
insomnia (i.e., for participants with insomnia at baseline) was
only significantly associated with increased number of physi-
cal disorders (OR [95% CI] per unit increase: 1.5 [1.2-2.0]);
associations with baseline depression (OR [95% CI]: 1.6 [0.9—
2.9]), previous education, and rented housing were of border-
line significance (P <0.1). Additionally, an increase in insomnia
symptoms was associated with depression (OR [95% CI]: 1.8
[1.2-2.6]), increased number of physical disorders (OR [95%
CI] per unit increase: 1.2 [1.0-1.4]), female sex (OR [95% CI]:
1.3 [1.0-1.8]), and previous manual occupation (OR [95% CI]:
1.7 [1.0-2.9]).
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Symptoms at follow-up (number, %)

Sub-threshold insomnia Insomnia
(N =370) (N =254)

135 (37) 52 (20)

141 (38) 99 (39)

94 (25) 103 (41)

Adjusted Associations with Insomnia

Adjusted associations from logistic regression models be-
tween baseline characteristics (simultaneously entered into
regression models) and insomnia are summarized in Table 3.
Prevalent insomnia was independently associated with depres-
sion, four or more number of physical disorders, and social sup-
port deficit. Incident insomnia was independently associated
with depression, four or more physical disorders, and previous
manual occupation. Persistent insomnia was independently as-
sociated with > 4 physical disorders even after adjustment for
depression. The association with depression appeared stronger
for incidence compared to persistence of insomnia. An increase
in insomnia symptoms was independently associated with de-
pression and > 4 physical disorders. With respect to the 11 indi-
vidual physical disorders, all reported disorders apart from skin
disorders were significantly and independently associated with
prevalent insomnia; eyesight problems and hearing difficulty
were independently associated with insomnia incidence; and
heart disease and gastrointestinal problems were independently
associated with insomnia persistence.
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Table 1—Changes in Insomnia Symptoms from Baseline to Follow-Up
Symptoms at baseline
No insomnia
(N =285)
No insomnia (N = 321) 134 (47)
Sub-threshold insomnia (N = 330) 90 (32)
Insomnia (N = 258) 61 (21)
Baseline depression
H Absent ® Present
© 49
E ”e 43 41 38
5 21
]
£
= : :
Prevalence Incidence Persistence
Baseline number of physical disorders
EQ E] m2~3 E4+
54
©
£ 28 32 32
2 21 2
I= 18 1 8 1 5
ol |
Prevalence Incidence Persistence
Figure 2—Prevalence, incidence, and persistence of insomnia by
baseline depression and number of physical disorders.

Associations of Insomnia with Depression and Physical Disorders

Prevalence, incidence, and persistence of depression are
described in the right part of Figure 1. Depression was present
in 160 (13%) of 1204 participants at baseline. Incident depres-
sion was present in 102 (13%) of 792 followed-up partici-
pants without baseline depression; and persistent depression
was present in 31 (26%) of the 117 followed-up participants
with baseline depression. Depression sub-caseness were pres-
ent 245 (20%) of 1204 baseline participants, and 208 (23%)
of 909 followed-up participants. Of 909 followed-up partici-
pants, depression symptom scores were unchanged in 340
(38%), had improved in 240 (26%), and had worsened in 286
(36%). An increase in the number of reported physical disor-
ders was present in 241 (27%) of 909 total followed-up par-
ticipants (with complete data on physical health status at both
baseline and follow-up). Associations of baseline insomnia
with depression outcomes and increased physical disorders
are summarized in Table 4. Baseline insomnia was significant-
ly associated with prevalent and incident depression, with an
increase in number of depression symptoms, and an increase
in number of reported physical disorders before and after ad-
justment for sociodemographic and clinical characteristics. In
addition, persistence of insomnia was strongly associated with
incidence of depression over the same period (OR [95% CI] =
2.4 [1.3-4.2]) after adjustment.

DISCUSSION

The principal findings of this 2-year longitudinal study of
community elders were that prevalence, incidence, and persis-
tence of insomnia were 27%, 23%, and 40%, respectively; that
baseline depression was associated with prevalent and incident
insomnia; that baseline higher number of physical disorders was
associated with prevalent, incident and persistent insomnia; and
that baseline insomnia was an independent risk factor for inci-
dent depression and an increase in reported physical disorders.

A particular strength of the present study was the longitudinal
design which made it possible to investigate both the course of
insomnia (and factors predicting this) and longitudinal associa-
tions of insomnia with changes in mental and physical health.
Although a large volume of research has described and investi-
gated the prevalence and cross-sectional correlates of insomnia,
such studies have limited ability to infer causal relationships
between associated factors. To our knowledge, this is the first
study in an older community population to report factors pre-
dicting the incidence and persistence of insomnia as well as
insomnia as a risk factor for other health-related changes. In
particular, the association between depression and insomnia
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Table 2—Univariate Associations of Baseline Demographic Characteristics with Prevalent, Incident, and Persistent Insomnia
Source Prevalence analysis Incidence analysis* Persistence analysis**
N % insomnia OR (95% CI) N % insomnia OR (95% CI) N % insomnia OR (95% CI)

All participants 1204 27.0 - 651 232 - 258 39.9 -
Age

65-74 800 26.1 1.0 443 21.9 1.0 167 43.1 1.0

75+ 404 28.7 1.1(0.9-1.5) 208 26.0 1.3 (0.9-1.8) 91 34.1 0.7 (0.4-1.2)
Gender

Male 505 25.3 1.0 285 20.7 1.0 99 354 1.0

Female 699 28.2 1.2(0.9-1.5) 366 25.1 1.3(0.9-1.9) 159 42.8 1.4 (0.8-2.3)
Duration of formal education

1+ year 630 26.5 1.0 338 21.0 1.0 131 45.8 1.0

0 year 574 27.5 1.1(0.8-1.4) 313 25.6 1.3(0.9-1.9) 127 339 0.6 (0.4-1.1)
Housing

Owned 1096 26.2 1.0 604 22.5 1.0 231 38.1 1.0

Rented 108 352 1.5 (1.0-2.3) 47 31.9 1.6 (0.9-3.1) 27 55.6 2.0 (0.9-4.5)
Past occupation

Non-manual 121 24.0 1.0 61 9.8 1.0 20 30.0 1.0

Manual 1083 27.3 1.2(0.8-1.9) 590 24.6 3.0(1.3-7.1) 238 40.8 1.6 (0.6-4.3)
Current employment

Yes 542 23.8 1.0 322 21.1 1.0 107 44.9 1.0

No 662 29.6 1.4 (1.0-1.7) 329 252 1.3(09-1.8) 151 36.4 0.7 (0.4-1.2)
Living area

Rural 746 23.7 1.0 445 21.6 1.0 147 40.8 1.0

Urban 458 323 1.5(1.2-2.0) 206 25.8 1.3 (0.9-1.7) 111 38.7 0.9 (0.6-1.5)
Recent life events

No 303 25.0 1.0 175 21.5 1.0 55 34.1 1.0

Yes 901 31.2 1.4(0.9-1.8) 476 23.0 1.1(0.7-1.7) 203 40.8 1.3 (0.6-2.7)
Social support deficit

No 363 21.2 1.0 219 20.1 1.0 67 35.8 1.0

Yes 841 29.0 1.5(1.1-2.0) 432 249 1.3(0.9-2.00 191 422 1.3 (0.7-2.3)
Physical activity

Active 852 22.7 1.0 488 21.3 1.0 165 373 1.0

Inactive 352 344 1.8(1.4-23) 163 30.1 1.6 (1.1-2.4) 93 45.2 1.4 (0.9-2.3)
GMS organicity

No 811 25.8 1.0 448 22.1 1.0 166 39.8 1.0

Yes 393 29.5 1.2(0.9-1.6) 203 25.6 1.2 (0.8-1.8) 92 40.2 1.0 (0.6-1.7)
GMS anxiety

No 1180 26.5 1.0 642 23.1 1.0 248 39.1 1.0

Yes 24 50.0 2.8 (1.2-6.2) 9 333 1.7 (0.4-6.8) 10 60.0 2.3 (0.6-8.5)
Daily drinking

No 946 24.6 1.0 505 23.0 1.0 199 40.3 1.0

Yes 258 28.3 1.2(0.9-1.6) 146 24.7 1.1 (0.7-1.7) 59 424 1.1 (0.6-2.0)
*Sample restricted to participants with no insomnia at baseline. **Sample restricted to participants with insomnia at baseline. GMS: Geriatric
Mental State schedule.

has been reported repeatedly in cross-sectional studies of el-
ders,>*? but has received relatively little longitudinal research.
The relationship between the two is complex because insomnia
is considered to be a symptom contributing to a diagnosis of
depression and contributes one or more items in many depres-
sion screening scales. However, some findings suggest that they
may be considered as separate entities, for example, as predic-
tors of disability pension award.** Cross-sectional associations
clearly cannot be used to infer the direction of cause and effect
between them. An 8-year longitudinal study of 1042 elderly
people found that depressed mood and worse physical health
were major risk factors for incident insomnia.’ In a 3-year lon-
gitudinal study of 6800 elders, depression was found to be as-
sociated with both the development and remission of insomnia
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symptoms.'* Similarly, another 1~4 year longitudinal study of
4467 US elders found that depression was the primary factor
predicting the incidence of insomnia.” In our study, baseline
depression was a predictor of incidence, but its association with
persistence was substantially weaker and not statistically sig-
nificant. This finding is consistent with a recent study of 2363
adults aged 18 and over where baseline depression was also as-
sociated with incident but not with persistent insomnia.*
There have been relatively few studies on the consequences
of insomnia in any population and, to our knowledge, no previ-
ous research specifically in an older sample. With respect to
depression, insomnia predicted its incidence over a 2-year fol-
low-up period. This finding was similar to those from younger
adult populations,'?® as well as from other older cohorts.?'?

Insomnia, Depression, and Physical Disorders—Kim et al



Independent variable

Table 3—Multivariate Associations of Baseline Characteristics with Prevalent, Incident, and Persistent Insomnia

Associations with insomnia outcomes (OR, 95% CI)

Prevalence

Depression (present) 1.7 (1.1-2.4)
Number of physical disorders

0 1.0

1 1.0 (0.7-1.7)

2-3 1.5(0.9-2.3)

4+ 2.3(1.4-3.6)
Gender (female) -
Previous education (absent) -
Housing (rented) 1.1 (0.7-1.7)
Past occupation (manual) -
Current employment (not employed) 1.1 (0.8-1.5)
Living area (urban) 1.2 (0.9-1.7)
Social support deficit (present) 1.5 (1.1-2.0)
Physical activity (inactive) 1.2 (0.9-1.6)
GMS anxiety (present) 1.4 (0.6-3.4)

GMS: Geriatric Mental State Schedule.

Incidence Persistence Symptom
increase
24 (1.442) 1.2 (0.6-2.4) 1.6 (1.0-2.4)
1.0 1.0 1.0
0.7 (0.4-1.4) 1.5 (0.54.1) 1.1 (0.7-1.8)
1.7 (0.9-3.0) 1.6 (0.6-4.1) 1.2 (0.8-1.9)
1.8 (1.0-3.5) 3.1(1.2-8.1) 1.6 (1.0-2.5)
- - 1.2 (0.9-1.6)
- 0.6 (0.4-1.1) -
- 1.6 (0.7-3.6) -
2.9(1.2-6.9) - 1.5 (0.9-2.7)
1.1 (0.7-1.8) - -

Outcome (sample size of analysis)

Table 4—Associations of Baseline Insomnia with Depression Outcomes and an Increase in Reported Physical Disorders

Association of insomnia with specified outcome*

Prevalent depression (N = 1204)

Incident depression (N = 792)

Persistent depression (N = 117)

Increase in depression symptoms (N = 909)
Increase in reported physical disorders (N = 909)

GMS organicity, GMS anxiety, and daily drinking.

*Adjusted for age, gender, education, housing, past occupation, current employment, living area, life events, social deficit, physical activity,

(odds ratio, 95% CI)

Unadjusted Adjusted

2.3(1.6-3.2) 2.1(1.5-3.0)
1.7 (1.1-2.7) 1.8 (1.2-2.9)
1.6 (0.7-3.5) 1.5 (0.6-3.7)
1.4 (1.0-1.8) 1.4 (1.0-1.9)
1.4 (1.0-1.9) 1.4 (1.0-2.0)

Furthermore, persistence insomnia was strongly associated
with incident depression, which also supports previous findings
in younger and older adults.'®12!22

Other strengths were that this study was community-based
with a reasonably large sample size and reasonable follow-up
rate, that there was no substantial differential attrition with
respect to risk factors of interest, and that data were derived
from instruments proven to be valid in older populations. An
important limitation was that physical disorders were identified
through self-report or treatment history, so that reporting bias
could have arisen. However, the participants were blind to the
objectives of this analysis and the interviewers were blind to
depression case status. Therefore we do not believe that mis-
classification bias, if present, would have substantially altered
the principal findings of the study. Another limitation was that
data on service utilization or treatment for the insomnia, de-
pression, and physical disorders were not available, which may
have been unmeasured confounding factors. The sample was
drawn from a specific community, and representativeness with
respect to other Korean populations or elder populations else-
where cannot be assumed. However, we are not aware of any
specific cultural factors which are likely to have a substantial
influence on the outcomes or associations in question.
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To compare the occurrence of insomnia between studies is
difficult because of differences in definitions of insomnia and
survey methodologies. For the purpose of this analysis, insom-
nia was defined as difficulty in initiation or maintenance of sleep
with a frequency of three nights or more per week over the last
month. A recent study of Chinese elderly with the same defini-
tion reported a prevalence of 33%.® Studies with similar defini-
tions (difficulty in initiation or maintenance of sleep most of
the time) have reported 25~33% prevalence rates in Caucasian
and Asian populations.>®** In our study, insomnia prevalence
estimates were 27% and 28% at baseline and follow-up, respec-
tively, which are therefore similar to those in other samples.
Studies using a similar definition in general adult populations
have reported 15~22% prevalence,***® lower than findings from
older populations. A previous study in 3719 Korean adults aged
15 or older (including 116 elders) employing a similar definition
reported a prevalence of 17%,* again supporting other findings
of higher insomnia prevalence in elders.**> The incidence and
persistence of insomnia were 27% and 23%, respectively over
the 2.4 year period of our study. Overall, our findings support
the notion that insomnia is a common and frequently chronic
problem across a variety of populations. Incidence and persis-
tence in studies of this sort are clearly only approximate con-
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cepts since participants’ status in between examination points
is not known. Because the study only measured the one-month
period prevalence of insomnia at baseline and at follow-up, in-
cidence is likely to be under-estimated since some new cases
may have occurred during the 2.4-year interval which remitted
before the follow-up examination. Persistence on the other hand
may be over-estimated since some cases with insomnia at both
baseline and follow-up may have remitted in between. As with
depression in older people, there is a need for more in-depth
examination with more frequent examinations to characterize
better the course of this syndrome.

Epidemiological studies of older populations have repeat-
edly found both cross-sectional and longitudinal associations
between worse general health and insomnia.>'*'*!> In particu-
lar, two studies reported that increased number of physical
conditions were associated with incident as well as persistent
insomnia.'*!'> In our study, a higher number of physical disor-
ders was one of the predictors of incident insomnia, and was
the only predictor of insomnia persistence. Older samples ob-
viously contain high numbers of people with chronic physical
disorders: for example, over 80% of persons aged 65 or over
reported at least one chronic physical disorder in one study.* In
the Kwangju sample, this proportion was 82%. Therefore, the
well-recognized associations between physical disorders and
insomnia have particular public health relevance in the older
age groups and our findings suggest that evaluation of interven-
tions to improve physical health and its disabling consequences
should be considered both to prevent the development of in-
somnia and reduce the risk of it persisting.

In this study, insomnia was also a predictor of worsening
health. This was defined relatively crudely as an increase in the
number of physical conditions reported and there was no infor-
mation encompassing the severity or relative salience of indi-
vidual conditions; there is also, to our knowledge, no research
into the test-retest reliability of such a scale. However these
sources of inaccuracy are unlikely to have been differential
with respect to insomnia status and would therefore have ob-
scured rather than exaggerated true associations. The associa-
tions persisted with little alteration in strength after adjustment
for a variety of potential confounding factors.

In conclusion, the analysis of longitudinal data described
here found two-way reciprocal relationships between insom-
nia, depression, and physical disorders in late-life. That is to
say, both depression and physical disorders were predictors of
insomnia, and insomnia was also found to predict incident de-
pression and worsening physical health. These results support
the hypothesis that insomnia is closely inter-related with mental
as well as physical health in elders, and that appropriate and
prompt management of one of the problems, or when one of
them first presents, may reduce the onset and/or comorbidity
of other problems. Further research in this area may be best
focused on older people, because they are at particular high risk
for all three disorder profiles.
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