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might have previous experience of the problem. For example in 
a study in Canada, while the incidence of insomnia symptom 
was 30.7% among those with a prior history of insomnia and 
28.8% among those without prior history, the respective esti-
mates of incident insomnia syndrome were 7.4% and 3.9%.10 
Studies among the elderly have yielded a similar, albeit vari-
able, pattern of high incidence and chronicity.11-13 In a study 
among elderly Koreans, an incidence rate of 23% was observed 
over 2 years among persons with no insomnia at baseline, while 
as many as 40% of those with insomnia continued to report 
the problem at follow-up.12 In an earlier study of an American 
cohort, a 3-year incident rate of 15% was found, and about half 
of the sample had persistent insomnia.13 In both studies, insom-
nia was defined in terms of symptoms, using the presence of 
any nighttime sleep problems such as difficulty falling asleep, 
difficulty maintaining sleep, or early morning arousal.12,13 Even 
though some workers have addressed the issues in the general 
adult populations,7,10 until now, no studies have examined the 
natural history of insomnia in the elderly defined in terms of 
both symptoms and syndrome.

Studies of insomnia in the general adult population have 
identified life events, health-related factors, and lifestyle fea-
tures, such as smoking, as risk factors for insomnia.10,14-16 
Among the elderly, widowhood, a variety of chronic health 
problems such as heart disease, stroke, and diabetes, as well 
as depressive mood and poor self-perceived health have been 
identified as risk factors for both incidence and persistence of 
insomnia.13 A bi-directional relationship between insomnia and 
physical health problems have also been suggested, such that 
the presence of insomnia could lead to the emergence of physi-
cal disorders and vice-versa.12

Studies of the natural history of insomnia are important to 
help quantify the health burden of insomnia more accurately. 

INTRODUCTION
Insomnia is a common problem among the elderly.1-3 In a 

previous report, we showed that at least one insomnia prob-
lem was reported by about 31% of community-dwelling el-
derly persons in Nigeria.4 The most common form of insomnia 
(24.4%) was difficultly maintaining sleep, while difficulty ini-
tiating sleep and early morning awakening had a prevalence of 
about 23%. Insomnia was more common among females, the 
unmarried, and persons aged 70 years and older.4 The public 
health importance of insomnia in elderly people is emphasized 
by several studies showing that it is associated with a range 
of negative health problems.5 For example, in earlier reports, 
we showed that insomnia was comorbid with major depressive 
disorder, a range of physical health problems (including heart 
disease and asthma), and was associated with elevated risk of 
falls and injury from falls.4,6

In spite of the public health significance of insomnia in the 
elderly, studies of its natural history are rare, with most pre-
vious longitudinal studies focusing on general adult popula-
tions.7-9 These reports suggest that incidence of insomnia could 
vary from 5% to 31% per year, and that between 52% and 73% 
of persons with insomnia would experience persistence over 
one year. The variations in rate seem to reflect different defi-
nitions of insomnia and whether incidence was determined in 
persons with no prior history of insomnia or among those who 
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pling of households was made to select a representative sample 
of non-institutionalized elderly persons (aged ≥ 65 years). In 
households with more than one eligible person, the Kish table19 
was used to select one respondent. At baseline, all eligible per-
sons who consented were recruited into the study. There were 
no exclusion criteria other than in cases where physical illness 
made interview impossible. The resulting sample size of 2152 
represented a response rate of 79%. Non-response was predom-
inantly due to change of address or not being found at home 
after repeated visits, rather than refusal. Three subjects who had 
incomplete assessment were excluded from further analysis, 
leaving a total of 2149.

The first wave of follow-up was conducted in 2007. Of the 
2149 persons successfully interviewed at baseline, 328 had 
died. The remaining cohort of 1821 was enlarged by the ad-
dition of 500 new sample selected from the original listing of 
households. The new total of 2321 constituted the study sample 
in 2007. Of these, 1865 (80.4%) were successfully interviewed 
and constitute the baseline cohort for the present report. Com-
plete information about experience of insomnia was obtained 
from 1696 at baseline (Figure 1). Of these, 1307 were success-
fully re-evaluated at 12 months, 82 had died, and 307 were lost 
to follow-up or, in a few instances, refused interview.

Subject Assessment

Assessment of insomnia
Insomnia was assessed using the World Health Organization 

Composite International Diagnostic Interview (CIDI) version 3 
(CIDI.3), a fully structured diagnostic interview.20 The CIDI.3 
asks questions about difficulty in initiating sleep (DIS), diffi-
culty in maintaining (DMS) sleep, early morning awakening 
(EMA), non-restorative sleep (NRS), daytime sleepiness, and 
dissatisfaction with sleep. The CIDI questions, adapted as ap-
propriate for this study, are as follows:

Difficulty initiating sleep: Did you have a period lasting two 
weeks or longer in the past 12 months when you had problems 
getting to sleep, when nearly every night it took you two hours 
or longer before you could fall asleep?

Difficulty maintaining sleep: Did you have a period lasting 
two weeks or longer in the past 12 months when you had prob-
lems staying asleep, when you woke up nearly every night and 
took an hour or more to get back to sleep?

Early morning awakening: Did you have a period lasting two 
weeks or longer in the past 12 months when you had problems 
waking too early, when you woke up nearly every morning at 
least two hours earlier than you wanted to?

Non-restorative sleep: Did you have a period lasting two 
weeks or longer in the past 12 months when you had difficulty 
getting up in the morning or when you felt not refreshed after 
sleeping?

Daytime sleepiness: Did you have a period lasting two weeks 
or longer in the past 12 months when you were feeling sleepy 
during the day?

Dissatisfaction with sleep: Did you have a period lasting two 
weeks or longer in the past 12 months when you felt you had not 
slept long enough even after having enough time in bed?

For every positive response, the subject was asked to indi-
cate the duration of its occurrence.

Such studies will improve our understanding of the risk fac-
tors for insomnia in the elderly and throw light on factors that 
may be associated with its chronicity. In the report presented in 
this paper, we have examined the natural history of insomnia, 
defined in terms of symptoms and syndrome, over a 12-month 
period in a cohort of elderly persons taking part in a project 
on ageing. We present estimates of the occurrence of insomnia 
among persons who were good sleepers at baseline and the per-
sistence of the problem among those who were sleeping poorly 
at baseline. We examine demographic and health correlates that 
are associated with new onset of insomnia and with its persis-
tence.

METHODS
The methods of the baseline assessment in the Ibadan Study 

of Ageing (ISA) have been described in earlier reports.4,17,18 
Here we provide a brief account as well as the methods of the 
follow-up phases.

Sample
The Ibadan Study of Ageing is a longitudinal community 

study of the profile and determinants of healthy ageing. Baseline 
assessments were conducted between August 2003 and Novem-
ber 2004. The study was conducted in 8 contiguous states in the 
southwest and north-central states of the country, states that are 
predominantly Yoruba-speaking. Collectively, the population 
of the states in 2003 was about 25 million, representing 22% of 
the national population. A clustered multi-stage random sam-

Figure 1—Study flowchart 
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follows: (1) can do without difficulty, (2) can do with some dif-
ficulty, (3) can do only with assistance, or (4) unable to do. In 
this report, any respondent with a rating of 3 or 4 on any item 
was classified as disabled.

A history of the occurrence of life events in the 12 months 
prior to the baseline assessment was obtained with the use of 
the List of Threatening Experiences (LTE).32 The LTE is a brief 
inventory of live events with particular relevance to studies in 
which intervening factors such as social support and network 
are of interest. (Even though we also assessed the experience of 
LTE during the 12 months preceding the follow-up, the results 
are not presented here, as we do not have sufficient information 
to determine the temporal relations between the events in that 
period to the occurrence of insomnia also during the period). 
Social network was assessed with items from the CIDI.22 The 
relevant items enquire about the frequency of respondent’s con-
tact with family members who do not live with the respondent 
and frequency of contact with friends. In this report, we have 
dichotomized the responses to no contacts at all versus contacts 
varying from < 1/month to daily.

Every respondent had measure of their height and weight 
taken. We determined the body mass index (BMI) using the 
formula weight in kilograms over height squared (m2). We cate-
gorized the resulting values as obese (BMI ≥ 30.0), overweight 
(BMI 25.0-29.9), normal (BMI 18.5-24.9), or underweight 
(BMI ≤ 18.5).

Economic status was assessed by taking an inventory of 
household and personal items such as chairs, clock, bucket, 
radio, television set, fans, stove or cooker, car, telephone, etc. 
The list was composed of 21 such items. This is a standard and 
validated method of estimating economic wealth of elderly per-
sons in low-income settings.33 Respondents’ economic status 
was categorized by relating each respondent’s total possessions 
to the median number of possessions of the entire sample. Eco-
nomic status was rated low if its ratio to the median was ≤ 0.5, 
low-average if the ratio was 0.5-1.0, high-average if it was 1.0-
2.0, and high if it was > 2.0. Residence was classified as rural (< 
12,000 households), semi-urban (12,000–20,000 households), 
or urban (> 20,000 households).

Assessment, Training, and Quality Control
All interviews were conducted in respondents’ homes. The 

interviews at the baseline were conducted by 24 trained in-
terviewers, all of whom had at least a high school education. 
Training lasted one week and consisted of role plays, trial in-
terviews, and debriefing sessions. During field work, a supervi-
sor, who had undergone the same level of training, monitored 
the day-to-day implementation of the survey. The research su-
pervisor was responsible for the work of 4 interviewers and 
checked every questionnaire returned by those interviewers for 
completeness and consistency. He or she made random field 
checks on ≥ 10% of each interviewer’s respondents (more at 
the beginning of the survey) to ensure the correct implementa-
tion of the protocol and full adherence to interview format. 
Special emphasis was placed on the detection of systematic 
errors or bias in the administration of the interview. Following 
these interviews, a second assessment was conducted within 
2 days by the supervisors, during which several other ratings, 
including measures of weight and height were made. During 

Definition of Insomnia
We used 2 definitions of insomnia. Insomnia syndrome was 

assigned to persons who had at least one of DIS, DMS, EMA, 
or NRS, and were dissatisfied with their sleep or had daytime 
sleepiness lasting for ≥ 4 weeks. This definition was used to ap-
proximate the diagnosis of insomnia based on the criteria of the 
Diagnostic and Statistical Manual of Mental Disorders, Fourth 
Edition (DSM-IV).21 Insomnia symptom was said to be present 
when a respondent endorsed any one of the 4 nighttime sleep 
problems (DIS, DMS, EMA, or NRS) almost every night for ≥ 
2 weeks.

Risk Factor Assessment: Tools and Ascertainment Procedures
Variables assessed at baseline (2007) were used to explore 

risk factors for incidence and persistence. Depression was as-
sessed using the CIDI.3.22 Diagnosis of lifetime major depres-
sive disorder (MDD) was based on the criteria of the DSM-IV. 
The DSM-IV organic exclusion rules were imposed in making 
the diagnosis of depression. Judgments about which organic 
conditions could explain a co-occurring MDD was made dur-
ing clinical reviews (by a psychiatrist) of all questionnaires in 
which endorsements of depressive features were made.

Dementia was assessed with the use of 2 previously vali-
dated cognitive assessment tools, one for screening and the 
other for the evaluation of cognitive and functional capacities. 
Screening was done with the 10-Word Delayed Recall Test. 
The 10-WDRT, adapted from the Consortium to Establish a 
Registry of Alzheimer’s Disease (CERAD) 10-word learn-
ing list, is a test of memory.23 The 10-WDRT has been shown 
to be a valid tool for the assessment of dementia in Nigerian 
subjects.24 The evaluation of functional capacity was done 
with the Clinician Home-based Interview to assess Function 
(CHIF).25 The CHIF was developed by our group to provide 
a reliable assessment of cognitive function in elderly sub-
jects. The CHIF is a 10-item semi-structured home interview 
schedule that evaluates respondent’s higher cognitive function 
by assessing their knowledge of how to perform instrumen-
tal activities of daily living (irrespective of whether they are 
physically capable of actually performing the activities). A di-
agnosis of dementia was made following a review of all avail-all avail-
able information by a psychiatrist. The information included 
scores on the 10-WDRT (< 2) and CHIF (< 18), interviewer’s 
observations (of respondent’s memory and language), report-
ed functional status (commonly supplemented by key inform-
ant’s report), as well as the temporal relationship of the onset 
of any co-occurring depressive disorder

A checklist of chronic physical and pain conditions was 
completed.26 Respondents were asked if they had arthrits, 
stroke, diabetes, chronic lung disease, hypertension, or cancer. 
Respondents were asked whether they had experienced each of 
the symptom-based conditions in the previous 12 months. Even 
though we do not have data on the validity of reports based on 
the checklist in this sample, such checklists have been shown 
to provide more complete and accurate reports than estimates 
derived from responses to open-ended questions27 and to have 
moderate to good concordance with medical records.28

We determined the presence of functional limitations in ac-
tivities of daily living and instrumental activities of daily liv-
ing.29-31 Each of the activities in the 2 domains was rated as 
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All the statistical tests 
were done with the STA-
TA statistical package.35

RESULTS
The total sample in 

2007 was 1696, consisting 
of 977 (50.5%) females 
and 719 (49.6%) males. 
Persons aged between 70 
and 74 years constituted 
the largest group (31.0%). 
There were more urban 
(37.8%) than semi-urban 
(33.6%) and rural (28.6%) 
residents. Table 1 shows 
the results of the compari-
sons of the group that was 
successfully followed up 
with those that were either 
dead or could not other-
wise be interviewed at the 
2008 follow-up. Demo-
graphic factors were relat-
ed to status at follow-up. 

More females than males were either dead or lost at follow-up. 
As expected, more persons in the oldest age group were dead at 
follow-up. Economic group was also related to status at follow-
up. Thus, while persons in the high average or high economic 
groups constituted 29% of survivors who were successfully in-
terviewed, they constituted 41.5% of those who were dead and 
35.5% of those who were lost to follow-up.

Incident Insomnia (Table 2)

Insomnia symptoms
Among the total incident cohort of 701 persons with no in-

somnia symptoms at baseline (2007), 180 had experienced a 
new onset of insomnia symptoms 12 months later. Females had 
a higher incidence of insomnia symptoms than males, with a 
relative risk of 1.44 (95% CI 1.10–1.88; P = 0.008). Rates of 
incident insomnia symptoms did not differ between the age 
groups.

Insomnia syndrome
A total of 1255 persons with no insomnia syndrome in 2007 

formed the incident cohort for incident syndrome in 2008. Of 
these, 100 persons had developed a new onset of insomnia syn-
drome in 2008, representing an incidence rate of 7.97% (95% 
CI, 6.60–9.60) in the 12-month period. Females had higher rate 
than males (9.69%, 95% CI 7.31–11.96 versus 5.71%, 95% CI 
4.02–8.05). Compared to males, the relative risk for females 
was 1.69 (95% CI 1.12–2.57; P < 0.013). There were no differ-
ences in rates between the age groups.

Persistent Insomnia (Table 3)
Only 52 persons met criteria for insomnia syndrome at base-

line. Of these, 6 (11.5%) continued to meet the criteria in 2008, 
while 46 had insomnia symptom. Neither sex nor age differen-

the fieldwork, regular debriefing sessions were held when all 
interviewers and supervisors returned to the central office for 
review of field work procedure and experience.

The ISA was approved by the University of Ibadan/Univer-
sity College Hospital, Ibadan Joint Ethical Review Board.

Analysis
We used descriptive statistics to compare persons who were 

successfully followed up in 2008 with those who had died and 
those who could not be interviewed for other reasons.

Incident insomnia symptom was determined in persons 
who, in 2007, reported no experience of any nighttime sleep 
problem but who, in 2008, reported the presence of at least 
one nighttime problem. Incident insomnia syndrome was 
determined in persons who, in 2007, did not have insomnia 
syndrome but who had, in 2008, met the criteria for insomnia 
syndrome. Persistent insomnia was determined among persons 
with insomnia (symptom or syndrome) in 2007 and who con-
tinued to have either insomnia symptom or syndrome in 2008. 
Thus, persons who reported either an insomnia symptom or 
who met the criteria for insomnia syndrome at anytime in the 
12 months leading to their assessment in 2007 constituted the 
sample for the analysis of persistent insomnia in 2008. A per-
son who had insomnia symptoms (but not syndrome) at base-
line and who developed insomnia syndrome at follow-up was 
regarded as an incident case of insomnia syndrome as well as a 
case of persistent insomnia.

Logistic regression analysis was performed to examine the 
factors associated with incidence and with persistence.34 These 
analyses took account of the complex selection procedure of 
the respondents. The estimates of the confidence intervals of 
odds ratios are adjusted for design effects. Thus, we used the 
jackknife replication method implemented with the STATA 
statistical package to estimate standard errors for proportions. 

Table 1—Profile of the sample at follow-up

Total (1696)
Successfully 

interviewed (1307) Deceased (82)
Lost to follow-up 

(307)
Unweighted N (%)  Weighted N (%) Weighted N (%) Weighted N (%) P value

Sex
Female 977 (50.5) 742 (47.5) 46 (56.1) 189 (61.6) 0.001
Male 719 (49.6) 565 (52.5) 36 (43.9) 118 (38.4)

Age group
65-69 297 (18.9) 222 (18.8) 9 (11.0) 66 (21.5) 0.001
70-74 477 (31.0) 367 (31.8) 22 (26.8) 88 (28.7)
75-79 328 (21.3) 265 (22.8) 11 (13.4) 52 (16.9)
80+ 594 (28.9) 453 (26.7) 40 (48.8) 101 (32.9)

Site
Urban 642 (37.8) 468 (35.7) 38 (46.3) 136 (44.3) 0.046
Semi-Urban 576 (33.6) 452 (34.2) 23 (28.1) 101 (32.9)
Rural 478 (28.6) 387 (30.1) 21 (25.6) 70 (22.8)

Economic group
Low 649 (36.1) 512 (36.4) 25 (30.5) 112 (36.5) 0.001
Low average 521 (33.2) 412 (34.7) 23 (28.1) 86 (28.0)
High average 384 (20.4) 271 (17.9) 29 (35.4) 84 (27.4)
High 142 (10.3) 112 (11.1) 5 (6.1) 25 (8.1)
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DISCUSSION
In this study of community-dwelling elderly persons, we 

have found a 12-month incidence of about 8% for insomnia 
syndrome and 26% for insomnia symptoms. Females had sig-
nificantly higher incidence rates of both definitions of insomnia 
than males. We did not find an association with increasing age. 
Among persons with insomnia at baseline, about 50% contin-
ued to have the condition 12 months later. Neither gender nor 
age was a significant factor for persistence of insomnia. In gen-
eral, while it was possible to identify some predictive factors 
for incidence of insomnia, persistence was more difficult to pre-
dict from baseline factors. There was a clear trend for the risk 
of incident insomnia to increase with decreasing economic sta-
tus, but this trend was only significant for insomnia syndrome. 
Among health conditions, persons with chronic physical condi-
tions at baseline had elevated risk for incident insomnia. No 
other social or health-related variables constituted significant 
risk factors for incident insomnia. On the other hand, increas-
ing BMI was associated with a higher risk for insomnia to be 
persistent at follow-up.

tiated the 6 from the 46. Insom-
nia syndrome was persistent in 
18% (4 of 22) of men and 6.7% 
(2 of 30) of women. The 6 per-
sons in whom the syndrome was 
persistent were aged 79.3 years 
(SD 3.3), compared to the 46 in 
whom it was not who were aged 
77.4 years (SD 1.2). In order to 
increase the power of the analy-
sis, persistent insomnia was es-
timated among persons who had 
either syndrome or symptoms at 
baseline and continued to have 
either syndrome or symptoms at 
follow-up.

Of the 606 persons with in-
somnia symptom or syndrome at 
baseline, 287 (47.36%, 95% CI 
43.07–51.68) continued to report 
insomnia symptoms or syndrome 
in 2008. Persistence was unre-
lated either to gender or to age.

Baseline Risk Factors for Incident 
Insomnia

In analysis that adjusted for 
age and sex, essentially similar 
baseline factors were associated 
with the emergence of new onset 
of insomnia symptom or syn-
drome (Table 4). However, while 
there was significant trend for de-
creasing economic status to be a 
risk factor for incident insomnia 
syndrome (in which, compared 
to persons in the high economic 
group, elevated risks were ob-
served for persons in the high 
average (odds ratio 2.9), low average (OR 4.5), and low (OR 
4.9) groups), no such trend was observed for insomnia symp-
tom. The presence of self-reported chronic physical condition 
at baseline was a risk factor for new onset of both insomnia syn-
drome and insomnia symptom, associated with almost 3-fold 
increase in both. None of the following was a significant pre-
dictor of incident insomnia or insomnia syndrome: residence, 
lifetime history of major depressive disorder, presence of dis-
ability, self-rated overall health, or the experience of threaten-
ing life event 12 months prior to the baseline assessment (result 
not shown in table).

Baseline Risk Factor for Persistent Insomnia
Of all the baseline factors examined, only BMI was related 

to persistence of insomnia (Table 5). Compared to persons with 
BMI < 18.5, there was a trend for persons with higher BMI 
status to be more likely to have persistent insomnia, with those 
with BMI ≥ 30 having an almost 4-fold increased risk. No other 
factors were found to predict the persistence of insomnia at 
follow-up.

Table 2—Profile of incident insomnia

Total, 
N 

Insomnia, 
n 

Incidence insomnia % 
(95% CI)

Relative Risk
(95% CI)

Relative Risk
P-value

Symptoms
Total 701 180 25.68 (22.91-28.66)
Male 312 66 21.15 (18.05-24.63) 1 -
Female 389 114 29.31 (25.16-33.83) 1.44 (1.10-1.88) 0.008

Age Group
65-69 136 30 22.06 (16.95-28.19) 1 -
70-74 199 49 24.62 (18.77-31.6) 1.14 (0.77-1.70) 0.505
75-79 152 46 30.26 (34.37-36.89) 1.47 (0.99-2.19) 0.058
80+ 214 55 25.70 (20.52-31.67) 1.17 (0.80-1.73) 0.419

Syndrome
Total 1255 100 7.97 (6.60-9.60)
Male 712 31 5.71 (4.02-8.05) 1 -
Female 543 69 9.69 (7.31-11.96 1.69 (1.12-2.57) 0.013

Age Group
65-69 217 17 7.83 (4.61-13.01) - -
70-74 347 25 7.21 (4.84-10.59) 0.97 (0.54-1.76) 0.925
75-79 258 20 7.75 (5.03-11.77) 1.09 (0.58-2.03) 0.792
80+ 433 38 8.78 (6.49-11.77) 1.13 (0.66-1.96) 0.654

Table 3—Profile of persistent insomnia

Total, 
N 

Insomnia, 
n 

Persistence Insomnia % 
(95% CI)

Relative Risk
(95% CI)

Relative Risk
P-value

Total 606 287 47.36 (43.07-51.68)
Male 253 114 45.06 (38.57-51.72) 1 -
Female 353 173 49.01 (43.77-54.27) 1.09 (0.92-1.30) 0.328
Age Group

65-69 86 45 52.33 (40.67-63.74) 1 -
70-74 168 82 48.81 (43.04-54.61) 0.95 (0.73-1.22) 0.680
75-79 113 53 46.90 (38.96-55.01) 0.91 (0.69-1.21) 0.524
80+ 239 107 44.77 (36.98-52.82) 0.86 (0.67-1.10) 0.226
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extent that such false negatives existed, however, our results 
would have been conservative rather than otherwise. Attrition 
in this cohort sample was not random. Thus, we found that 
demographic factors, in particular age and sex, were associated 
with attrition. This observation may have affected the general-
izability of the findings to the entire baseline sample and by, 
extension, the population from which that sample was drawn. 
We did however control for these factors in our exploration of 
risk factors.

In comparing the results of our study with those of earlier 
reports, due cognizance must be taken of differences in the 
definitions of insomnia that have been used. Thus, for exam-
ple, while we used a duration of 2 weeks to define the pres-
ence of insomnia, some others have used a 4-week cut-off.12 On 
the other hand, we chose to use the criterion of 2 hours to fall 
asleep, rather than 30 minutes as often used in younger adults, 
in order to reduce false positives and improve the validity of 
our definition of insomnia in this age group. Also, we have not 

In considering the results of our study, its strengths as well 
as weaknesses need to be borne in mind. One of the strengths 
is that we have studied a well-defined and large cohort of el-
derly persons. We believe that the size of the sample would 
have produced a set of stable estimates of incidence and per-
sistence of insomnia. Another strength is that the assessments 
were conducted during face-to-face direct interviews by well-
trained interviewers, rather than by the use of telephone inter-
views or postal questionnaire survey. A weakness of the study 
is its reliance on self-report for most of the measures, especial-
ly for the assessment of insomnia. This is however the usual 
method of ascertaining insomnia, especially when items that 
are entirely subjectively experienced, such as sleep dissatisfac-
tion and non-restorative sleep, are included in its definition. 
Nevertheless, the use of self-report for the presence of chronic 
medical conditions may have been affected by false negatives 
in instances when persons with conditions such as diabetes 
and hypertension were not aware of being so afflicted. To the 

Table 4—Baseline risk factors for incident insomnia

Insomnia Symptom Insomnia Syndrome
n (%) OR* 95% CI P-value n (%) OR* 95% CI P-value

Marital status
Married 407 (67.0) 1 - - 704 (65.3) 1 - -
Widowed or divorced 294 (33.0) 1.2 0.8-1.7 0.464 551 (34.7) 1.2 0.7-2.2 0.471

Residence 
Urban 241 (34.8) 1 - - 448 (35.7) 1 - -
Semi Urban 241 (33.79) 1.4 0.5-4.3 0.501 432 (34.0) 1.4 0.9-2.3 0.119
Rural 219 (31.43) 1.2 0.4-3.8 0.642 375 (30.3) 1.5 0.9-2.4 0.099

Economic status
High 72 (12.4) 1 - - 109 (10.9) 1 - -
High average 226 (35.8) 1.4 0.6-3.0 0.432 398 (35.2) 2.9 0.8-10.2 0.087
Low average 279 (36.5) 1.4 0.6-3.5 0.406 495 (36.7) 4.5 1.2-16.6 0.026*
Low 124 (15.3) 1.4 0.5-3.8 0.464 253 (17.3) 4.9 1.0-24.1 0.049*

Self-reported health
Poor or fair 5 (0.6) 1 - - 25 (2.2) 1 - -
Excellent or Good 690 (99.4) 0.8 0.1-6.7 0.869 1214 (97.8) 0.2 0.1-1.1 0.058

Body mass index
 < 18.5 110 (16.7) 1 - - 185 (16.5) 1 - -
18.5-24.9 361 (59.1) 1.5 0.8-2.6 0.179 648 (59.8) 1.6 0.7-3.8 0.288
25.0-29.9 104 (17.8) 0.9 0.3-2.7 0.807 192 (17.6) 1.4 0.5-4.1 0.525
 ≥ 30 37 (6.4) 1.7 0.5-6.0 0.432 67 (6.1) 1.8 0.5-6.8 0.348

Chronic medical condition
Absent 228 (34.4) 1 - - 319 (26.4) 1 - -
Present 473 (65.6) 2.6 1.6-4.2  0.001* 936 (73.6) 2.9 1.4-6.2  0.007*

Functional disability
Absent 596 (87.9) 1 - 989 (82.1) 1 - -
Present 105 (12.1) 1.2 0.8-1.8 0.427 266 (17.9) 1.5 0.7-3.2 0.284

Lifetime major depression
Absent 477 (70.2) 1 - 826 (67.6) 1 - -
Present 224 (29.8) 1.5 0.9-2.5 0.096 429 (32.4) 1.5 0.9-2.4 0.101

Probable dementia
Absent 636 (94.0) 1 - 1131 (93.2) 1 - -
Present 48 (6.0) 0.9 0.4-2.1 0.793 101 (6.8) 1.0 0.3-2.8 0.952
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elevated likelihood of insomnia among persons with chronic 
physical conditions, even after the effect of sex was controlled 
for, suggests that these health conditions constitute risks for 
both men and women.

Among those with insomnia (symptoms or syndrome) at 
baseline, 47% continued to have insomnia at follow-up one 
year later, while remission had occurred in the remaining 53%. 
Over a three-year period, Foley et al. found a remission rate of 
about 50% in their sample of elderly persons.13 Comparatively 
therefore, it would appear that remission was more likely in our 
sample. However, given that we have documented the occur-
rence of insomnia over a 12-month period prior to each assess-
ment, it is quite likely that a substantial proportion of persons 
classified as having persistent insomnia actually had recurring 
problems, with symptoms coming and going over the period. 
Our findings are in conformity with those of studies among 
general adult populations in showing a high rate of persistence 
of insomnia.7

included an assessment of daytime functioning in the defini-
tion of insomnia syndrome as has been used in other reports.36 
Rather, we have used the criterion of daytime sleepiness. In this 
elderly population with little routine daytime role functioning, 
we were convinced that daytime sleepiness was a better index 
of the impact of insomnia.

Previous studies of incident insomnia in the elderly have 
generally used the presence of one of the nighttime sleep 
problems, DIS, DMS, or EMA.12,13 These studies can be seen 
as approximating our definition of insomnia symptom, even 
though we have also included non-restorative sleep in our 
definition of insomnia symptom. Using these previous stud-
ies as the basis for comparison, the rate we have reported in 
this paper is considerably higher. For example, Foley et al. 
reported an annual incidence rate of approximately 5% among 
their sample of elderly persons aged 65 years and older.13 In a 
study conducted among elderly Koreans, Kim et al. reported 
an incidence rate of 23% over a period of two years, or an 
annualized rate of approximately 11.5%.12 Our higher rate of 
26% for incident insomnia may reflect the broader definition 
of insomnia symptoms that we have used. While we used a 
duration of 2 weeks, Kim and colleagues used 4 weeks. How-
ever, it may also reflect a particularly higher rate of insomnia 
in this group of elderly Africans. In a report of biracial differ-
ences in incident insomnia, Foley et al. found African Ameri-
can women to have a significantly higher rate than African 
American men and white men and women.37 Irrespective of 
the basis for this higher vulnerability, our findings suggest, 
to the extent that insomnia is commonly a manifestation of 
psychological distress, a high burden of such distress in this 
population of elderly persons. It is in consonance with the 
high level of depression that we have previously reported in 
the sample.38

The incidence rate of about 26% reported here for insomnia 
symptoms is very close to the prevalence rate of 31% reported 
earlier by us in this cohort.4 This observation suggests a pat-
tern of waxing and waning of the symptoms such that, at any 
given time, about the same proportion of the population has 
the problem. This observation is reinforced by the observa-
tion that, of the 52 persons with insomnia syndrome in 2007, 
only 6 met the same criteria at follow-up in 2008, while 42 had 
insomnia symptoms. In general, we found that insomnia syn-
drome is a much less common condition, the rate of incident 
syndrome being about a quarter of that of symptoms. Studies 
among general adult populations have found the incidence of 
syndrome to be much less than that of symptoms.7,10 We suspect 
that, while there may be difference in degree or severity, both 
conditions probably carry similar consequences in regard to 
their impact on sufferers. Whatever may be their consequences, 
we found that similar factors constitute risks for the develop-
ment of symptoms as do for syndrome. In this regard the much 
higher rates in women than in men is similar to findings by 
others.10 Also, the salience of chronic physical conditions for 
the emergence of new onset of insomnia is in consonance with 
common findings among elderly persons.5,39 Indeed, it has been 
speculated that the higher rate among black women probably 
reflects their vulnerability to higher rates of the predisposing 
health conditions.37 However, our exploration of risk factors did 
control for sex for precisely these reasons. Our finding of an 

Table 5—Risk factors for persistent insomnia

Persistence Symptom/Syndrome
n (%) OR* 95% CI P-value

Marital status
Married 319 (62.2) 1 - -
Widowed or divorced 287 (37.8) 1.3 0.8-2.0 0.258

Residence 
Urban 227 (36.8) 1 - -
Semi Urban 211 (34.6) 1.0 0.5-1.9 0.975
Rural 168 (28.5) 0.7 0.5-1.1 0.161

Economic status
High 40 (9.3) 1 - -
High average 185 (33.2) 0.6 0.3-1.5 0.276
Low average 234 (36.4) 0.9 0.4-1.9 0.824
Low 147 (21.1) 0.9 0.4-2.2 0.786

Self-reported health
Poor or fair 33 (6.1) 1 - -
Excellent or good 562 (93.9) 0.5 0.2-1.4 0.186

Body mass index
 < 18.5 82 (15.4) 1 - -
18.5-24.9 315 (62.4) 2.0 0.9-4.3 0.076
25.0-29.9 93 (16.5) 1.4 0.6-3.0 0.832
 ≥ 30 35 (5.7) 2.2 0.7-6.6 0.161

Chronic medical condition
Absent 92 (14.2) 1 - -
Present 514 (85.8) 1.2 0.6-2.1 0.635

Functional disability
Absent 427 (73.8) 1 - -
Present 179 (26.2) 1.2 0.8-1.7 0.448

Lifetime major depression
Absent 373 (61.9) 1 - -
Present 233 (38.1) 1.2 0.8-1.7 0.362

Probable dementia
Absent 543 (92.8) 1 - -
Present 56 (7.2) 0.6 0.3-1.2 0.160
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for Disease Control, 2004. 

27. Knight M, Stewart-Brown S, Fletcher L. Estimating health needs: the 
impact of a checklist of conditions and quality of life measurement on 
health information derived from community surveys. J Public Health Med 
2001;23:179-86.
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We found only one correlate of persistence. Compared with 
persons with the lowest BMI, those with higher BMI were at 
elevated risk for persistence of their insomnia with those in the 
obese range being at the highest risk. Even though there was a 
suggestive trend increasing BMI to be associated with higher 
incidence rates, the trend did not achieve significance. Never-
theless, the associations that we found are in consonance with 
expectation as overweight and obesity are risk factors for sleep 
problems. One important factor that would have been interest-
ing to know how it was related to persistence was use of medi-
cation, especially sleeping pills. Unfortunately, we were unable 
to obtain reliable data on this, as the common trend was for 
all sorts of medication to be obtained across the counter, often 
in unlabelled packages and therefore difficult to indentify. The 
most commonly used sleeping pill in Nigeria, diazepam, has 
only recently become controlled in its prescription and sale. A 
similar measure is yet to be applied to other hypnosedatives or 
psychoactive medications.

We have earlier shown that the considerable decrement in 
quality of life associated with insomnia is only partly but not 
entirely explained by the comorbid physical and mental con-
ditions often present among sufferers.4 We now show in this 
paper that these conditions may also be precursors for onset of 
insomnia. The high incidence of insomnia that we have report-
ed may reflect a high burden of these physical and mental con-
ditions in our sample and further draws attention to the public 
health importance of insomnia in this population. In exploring 
the natural history of insomnia further, it would be interesting 
for future research to also explore the relationship of changes 
in the evolution of the risk factors (e.g. BMI, life events) to the 
incidence and the persistence of insomnia.
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