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Objectives This study aimed at describing women’s sleeping habits over a period of 9 years and at examining
sleep disturbances in relation to cardiovascular, cerebrovascular, metabolic and other diseases, employment
status, and work strain.

Methods Altogether 300 healthy women aged 30 to 65 years, randomly selected from the normal population,
completed questionnaires at baseline about their sleep, work strain, and lifestyle and were examined for cardio-
vascular risk factors. The participants were then followed for 9 years and reexamined. The women who contracted
a cardiovascular, cerebrovascular, or metabolic disease (N=27) were compared with those who developed other
diseases (N=123) and those who remained healthy (N=140) during the follow-up period.

Results The women with a cardiovascular, cerebrovascular, or metabolic disease in the follow-up examination
had higher cholesterol levels (P<0.001), a more sedentary lifestyle (P<0.01), and more work strain (P=0.02) at
baseline than those who remained healthy. They also had more sleep disturbances with a borderline significant
difference at baseline (P=0.07). In the follow-up examination both the women with a cardiovascular, cerebro-
vascular, or metabolic disease and those with other illnesses more frequently reported disturbed sleep than those
who remained healthy (P=0.002). Poor sleep predicted the incidence of illness. Work strain was associated with
disturbed sleep at baseline (P<0.001) but not at the end of the follow-up.

Conclusions General and cardiovascular health are important factors for middle-aged women’s subjectively
rated sleep quality, and poor sleep can, to some degree, be an early sign of subclinical cardiocerebrovascular

disease. Work strain affects sleep in the acute phase but seems to have no long-term effects on sleep quality.
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Insomnia, characterized by difficulties maintaining or
obtaining good sleep quality, is a significant health
concern worldwide. Swedish studies have found a preva-
lence of 13-21% for sleep difficulties among men and a
prevalence of 24-31% among women (1-3). Epidemio-
logic studies providing data on insomnia diagnoses are
scarce, the prevalence being around 6-10% (4, 5). How-
ever, comparisons of prevalence are difficult to interpret
as prevalence depends on the definition of insomnia, the
population examined, and the survey method.

Poor sleep has a strong relation to mortality and ill
health. Wingard & Berkman (6) found that women re-
porting sleep that was too long (=9 hours) or too short
(<6 hours) had a 60% increase in mortality risk. Kripke
et al (7, 8) found that people sleeping 7-8 hours had
higher survival rates than those sleeping less or more.

Not only an increased all-cause mortality risk, but
also specific disease risks, such as cardiovascular risk,
have been found to be related to severe sleep disturbanc-
es, even after control for coronary risk factors (9—11). In
the Framingham study (11), a more than threefold risk
of acute myocardial infarction was found for women re-
porting trouble falling asleep. Other studies of insomnia
and coronary events have shown a 50-200% increased
risk of coronary heart disease for people with sleep
problems. As we have shown in an earlier paper, poor
sleep quality more than doubles the risk for a recurrent
event among female cardiac patients after adjustment for
cardiovascular risk factors (12).

Sleep is usually closely related to stress (13, 14), in
particular, stress at work. However, generally the ef-
fects of shift work or occupational status (blue- versus
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white-collar work) have been investigated. Fewer studies
have examined the effects of work strain on sleep quality.
Furthermore, although women report more sleep prob-
lems, most of the studies investigating the “work—sleep”
relationship have been carried out among men.

Using a longitudinal design, we examined a group of
healthy women, representative of the female population
of Stockholm, aged 30-65 years. We assessed their car-
diovascular standard risk factors, sleep and work strain,
as measured at baseline, in relation to diagnosed illness
and cardiocerebrovascular health outcome (including
diabetes) after a period of 9 years. Furthermore, we
hypothesized that disturbed sleep would predict cardio-
cerebrovascular events during the 9-year period. Finally,
we set illness, cardiocerebrovascular health, labor mar-
ket status (ie, employed, chronically ill, retired), both
measured at the follow-up, and work strain (measured at
baseline) in relation to sleep measured both at baseline
and in the follow-up examination.

Study population and methods

Study population

The study design, recruitment, and examination proce-
dures have been previously described elsewhere in detail
(15). In this article we have focused on characteristics of
a healthy control group (part of the Stockholm Female
Coronary Risk Study), which consisted of 300 healthy
women between 30 and 65 years of age and randomly
selected from the Stockholm census register. All of the
women were free of symptoms of heart disease and had
not been hospitalized due to illness during the previous
5 years.

Compared with a random sample of 2500 women of
the same age from the general population of Stockholm,
the women in our study group were found to be similar
in regard to educational level and such health behavior
factors as smoking, exercise, and dietary habits (16).
The study group could thus be regarded as representa-
tive of healthy women aged 30-65 years in the normal
Swedish population.

The study was approved by the Karolinska Ethi-
cal Committee, and all of the participants gave their
informed consent.

Procedure

The baseline examination was carried out between 1991
and 1994. Before the participants visited the research
clinic, they received a questionnaire about their sleep,
work strain, and psychosocial and standard risk factors
for cardiovascular disease. The participants completed
the questionnaire at home and brought it to the research
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clinic. A research nurse reviewed the questionnaires with
the participants. Anthropometric measures and full lipid
and routine laboratory profiles were obtained. The pro-
cedure has been described in detail elsewhere (15).

Assessment of sleep complaints

Disturbed sleep and feelings of tiredness were measured
by the short version of the Karolinska Sleep Question-
naire (KSQ) (13, 17) in both the baseline and follow-up
examinations. The women were asked about mental
fatigue, not feeling well-rested on awakening, disturbed
or restless sleep, premature awakening, and difficulties
falling asleep. The response alternatives were “never”,
“rarely”, “some of the time”, and “most of the time”.
A disturbed sleep index was computed by the simple
addition of all of the item scores (range O to 15). A
higher score indicated more frequently disturbed sleep.
For some analyses we used a categorical variable, sleep
quality, and the women who answered “most of the
time” for at least one sleep question (ie, disturbed sleep,
premature awakening and difficulties falling asleep) and
for mental fatigue or not feeling well-rested on awaken-
ing were categorized as having clinical insomnia. The
women who responded with “most of the time” for at
least one sleep question, but who did not report difficul-
ties with tiredness, were categorized as having disturbed
sleep, and the rest of the women were categorized as not
having sleep difficulties.

Assessment of work strain

The psychosocial examination included questions on
exposure to chronic work strain and was only mea-
sured at baseline. Work strain was measured using the
Swedish version of the demand—control questionnaire,
which has been tested for consistency and reliability in
the Swedish population (18). The questions regarding
demands concerned both qualitative and quantitative
demands, whereas the question measuring job control
covered skill discretion and authority over decision.
All of the questions had four response categories (from
never to always), and the scale scores were obtained by
means of the simple addition of all of the item scores
per scale. For the analyses, demands and control were
dichotomized at the median. Then, following Karasek’s
model, we formed two groups. The women who had
high demands but low control formed a high work-strain
group. The remaining women formed a low work-strain

group.

Covariates

Age at examination was derived from the 10-digit per-
sonal identification number of the census register. The



participants were divided according to smoking habits
into those who had never smoked, previous smokers,
and current smokers. Physical exercise was assessed ac-
cording to criteria of the World Health Organization (19)
and was categorized as participation in heavy exercise,
participation in mild exercise, or sedentary lifestyle.
The participants’ blood pressure, heart rate, weight,
and height were measured by a research nurse during
the clinical examination. Body mass index (BMI) was
calculated as weight (kg)/height (m?). The waist-to-hip
ratio was calculated as the waist measurement (cm) di-
vided by the hip measurement (cm). For the biochemical
assessment, fasting venous blood samples were drawn at
0800. Total cholesterol was determined with standard-
ized enzymatic methods. Fasting serum glucose was
analyzed with the use of the GOD-PAP method.

Nine-year follow-up

Between April 2002 and August 2003 all of the control
women were reexamined at the original research site.
Because of the completeness of the Stockholm Census
Registry and the individualized personal identification
numbers, we were able to trace all of the women, even
those few women who had moved to other countries. If
a woman had died during the follow-up, time and cause
of death were ascertained from her death certificate and
hospital records. All of the women alive were contacted
by letter. The short version of the baseline questionnaire,
including the KSQ and questions about sick leave and
hospitalization during the last 9 years, was included with
additional questions on retirement (reason for and age at
retirement). Most of the women contacted us spontane-
ously for an appointment; the remaining women received
a second and third letter. Of the original 300 women, 264
women came to the research clinic, where the question-
naires were reviewed with them, and the questions with
missing responses were completed. Weight, height, and
waist-to-hip ratio were measured with the participant in
a standing position without shoes. Blood pressure at rest
was measured in the supine position after 5 minutes of
rest. A medical history was obtained, including a com-
plete history of medication, and a standardized medical
examination was performed by a physician.

Thirteen women answered the questionnaire, but
did not come to the research clinic. A few women who
would not answer the full questionnaire agreed to an-
swer the questions about their retirement (N=8). Three
women who were, due to sickness, unable to come to
the baseline examination answered the questionnaire and
were visited and examined in their homes. One woman
did not answer any questions. Eleven women died during
the follow-up period; their death certificates and hospital
charts were scrutinized.
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Employment, sick leave and retirement at follow-up

The women were divided into the following three groups
according to labor market status: employed (N=83),
chronically ill (N=61) and retired (N=142). “Employed”
was defined as working full-time, half-time, or less than
half-time. Those who were on partial retirement were
defined as employed. The two housewives were included
in the employed group. The women who were on full
or partial sick leave or who had been pensioned due to
illness were defined as ill. Three of the unemployed
women were classified as ill on the basis of their medical
history. The women who had reached the retirement age
of 65 years or who had been offered early retirement by
their employers and those who retired because of their
“own choice” (ie, without financial compensation) were
defined as retired.

Medical diagnosis in the follow-up

Medical diagnoses for hospitalization or long-term sick
leave from work over the 9 years of follow-up were
confirmed from a scrutiny of the participants’ medical
records. If a woman had suffered from several diseases,
the most dominant was considered to be the main di-
agnosis. The women were assigned to one of five of
the following mutually exclusive diagnostic groups: (i)
cancer (N=26); (ii) cardiovascular or cerebrovascular
disease (N=25) or diabetes (N=2); (iii) musculoskel-
etal disease (N=29); (iv) depression, burnout, or other
psychiatric diseases (N=30); and (v) other diagnoses,
including infection (N=28) or benign gynecological,
gastrointestinal, or other illnesses (N=10). In the analy-
ses of the effects of sleep and stress on cardiocerebro-
vascular disease, we included the women who died as
a result of cardiocerebrovascular disease (N=5) in the
cardiocerebrovascular group.

Three groups were formed for the analyses. One
group consisted of women with cardiocerebrovascular
disease or diabetes (N=27). Another group contained
all of the women who developed or died because of
a disease other than cardiocerebrovascular disease or
diabetes (N=123). Women who had not been on long-
term sick leave or hospitalized during the last 9 years
were defined as being healthy (N=140) and formed the
third group.

Statistical analysis

Continuous data have been presented as means and
standard deviations of the means, whereas categorical
data have been shown as percentages. The differences
between the three healthy groups with respect to the
continuous variables were tested with an analysis of
variance (ANOVA). The categorical data were compared
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using the %2 test. One-way (group) ANOVA were used
to evaluate the differences in the disturbed sleep index
and age among the groups. To compare the disturbed
sleep index at baseline and the follow-up, paired t-tests
were carried out. The analyses for change were carried
out using the data of the women who answered the
sleep questionnaire both at baseline and at the follow-
up. Multiple logistic regression analyses were used for
calculating the independent relative risk of becoming
ill in the different risk groups (ie, poor sleep, high
work strain). In these analyses, all those ill (cardioce-
rebrovascular disease, diabetes, or other illness) were
compared with the reference group of healthy persons.
In the nonmultiple-adjusted analyses, we adjusted for
age. In the multiple-adjusted analyses, we adjusted for
age, glucose level, systolic blood pressure, cholesterol
level, waist-to-hip ratio, exercise habits, smoking, and
education. SAS 8.01 (SAS Inc, Gary, NC, USA) was
used for the analyses.

Results

At baseline, all but one (N=299) woman answered the
questions about sleep. After an average of 9.2 (range
8.3-12.1) years of follow-up, 260 women answered the
sleep questions again. The overall index did not change
during the follow-up (rating 6.9 at baseline versus 7.2
at follow-up, P=0.18).

Eleven women died during the follow-up. Five deaths
were due to cardiocerebrovascular diseases, five were
the result of cancer, and one woman committed suicide.
Twenty-two women were hospitalized for cardiocere-
brovascular disease or diabetes.

At the follow-up, we obtained information on the
health status of 290 of the 300 women. Of these, 140
were found to be healthy [ie, had not been hospitalized
or had not been on long-term sick leave (>28 days) from
work during the follow-up period]. Of the 27 women di-
agnosed with cardiocerebrovascular disease or diabetes,
19 had coronary disease, 6 patients had cerebrovascular
disease, and 2 had diabetes. Five of these women had
died because of cardiocerebrovascular disease. Complete
medical reports, including in- and outpatient care, and
death certificates with codes of the International Classi-
fication of Diseases (ICD), 10th revision, were available
for 16 of the 27 women with cardiocerebrovascular dis-
ease (I10-I15 hypertensive diseases, 120-I25 ischemic
heart diseases, 160-169 cerebrovascular diseases) or
diabetes (E10-E14). Partial medical reports, of in-patient
care with ICD codes, were available for 11 women.
Altogether 123 women had been diagnosed as having
an illness other than cardiocerebrovascular disease or
diabetes.

218  Scand J Work Environ Health 2007, vol 33, no 3

Table 1 shows a comparison of the standard risk
factors for cardiovascular disease, the disturbed sleep
index, and work strain at baseline between the women
who developed cardiocerebrovascular disease or diabe-
tes, those with another illness, and the healthy women.
Major differences between the three groups were found
for cholesterol level, exercise habits, and work strain.
Cholesterol was highest, a sedentary lifestyle the most
common, and work strain the most pronounced among
the women who contracted cardiocerebrovascular dis-
ease or diabetes during the follow-up. We did not find
any statistically significant differences between the
groups with respect to age, BMI, waist-to-hip ratio, heart
rate, systolic blood pressure, glucose level, smoking, or
sleep quality (treated as a categorical variable).

Table 2 shows the disturbed sleep index as assessed
at baseline and at the 9-year follow-up according to
health status, employment status, and work strain. The
women who developed cardiocerebrovascular disease or
diabetes during the follow-up and those who developed
another illness more frequently reported disturbed sleep
at baseline than the women who remained healthy. This
difference reached borderline statistical significance
(P=0.07). At the follow-up, both of the groups with
illnesses more frequently reported disturbed sleep than
the women who had remained healthy (P=0.002). The
Bonferroni t-tests yielded significant differences in sleep
quality between the healthy women and the women who
developed cardiocerebrovascular disease or diabetes.
Those with cardiocerebrovascular disease or diabetes at
the follow-up had a significantly higher disturbed sleep
index than the two other groups. There was no age dif-
ference between the groups.

Sleep disturbances at baseline did not differ between
the younger (<58 years, N=141) and older (=58 years,
N=151) women, 7.2 (SD 3.1) versus 6.6 (SD 3.3)
(P=0.12). However, during the follow-up, the younger
women’s disturbed sleep index increased over time
(P<0.01) to a higher level than that of the older women,
7.9 (SD 3.1) versus 6.4 (SD 3.0 (P<0.001). The older
women’s disturbed sleep index did not change over
time.

In a further analysis, we combined the women with
cardiocerebrovascular disease or diabetes (N=27) and
those with another illness (N=123) into one group: sick
women (N=150). We compared these sick women with
the women who remained healthy (N=140). We found
that the women who became ill during the follow-up had
a statistically significantly worse sleep quality at base-
line and at the follow-up than the women who remained
healthy [disturbed sleep index at baseline: 7.3 (SD 3.0)
versus 6.5 (SD 3.2) (P=0.04); disturbed sleep index at
follow-up: 7.8 (SD 3.1) versus 6.6 (SD 3.0 (P=0.004)].

In the comparison of the sick women (N=145) with
the healthy women (N=137), the logistic regression
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Table 1. Baseline characteristics of the women who, by the time of the follow-up, had contracted cardiocerebrovascular disease or diabetes
(N=27), those who developed diseases other than cardiocerebrovascular disease or diabetes (N=123) and those who remained healthy
(N=140). (BMI = body mass index)

Characteristic Women who contracted cardio- Women who contracted Women who P-
celebrovascular disease or diabetes other disease remained healthy value
Mean SD N % Mean SD N % Mean SD N %
Age (years) 58.1 6.3 . . 55.4 7.0 . . 571 7.3 . . 0.06°
BMI (kg/m?) 26.1 46 - . 26.1 5.4 . . 249 3.9 . . 0.10°
Waist-to-hip ratio (cm) 0.83  0.08 . . 0.80 0.09 . . 079 0.09 . . 0.162
Heart rate (beats/min) 66.9 9.3 . . 682 11.6 . . 69.3 11.0 . . 0.512
Systolic blood pressure 120.7 134 . . 1195 16.0 . . 1219 179 . . 0.522
Cholesterol level (mmol/l) 6.5 1.3 . . 5.8 0.9 . . 6.2 1.1 . . <0.001¢
Glucose level (mmol/l) 5.0 0.7 . . 5.0 05 . . 49 05 . . 0.532
Smoking habits 0.99°
Never . . 12 444 . . 57 46.3 . . 65 46.4
Previous . . 7 25.9 . . 29 23.6 . . 36 25.7
Current . . 8 29.6 . . 37 30.1 . . 39 27.9 .
Exercise habits <0.01°
Sedentary . . 11 423 . . 24 19.7 . . 16 115
Mild exercise . . 13 50.0 . . 84 68.9 . . 109 784
Heavy exercise . . 2 7.7 . . 14 115 . . 14 10.1 .
Sleep quality ¢ 0.82°
Good quality . . 20 76.9 . . 102 829 . . 114 814
Disturbed sleep . . 3 11.5 . . 14 114 . . 18 12.9
Insomnia . . 3 115 . . 7 5.7 . . 8 57
Work strain 0.02°
Low . . 19 86.4 . . 65 67.1 . . 83 82.2
High . . 3 13.6 . . 32 33.0 . . 18 17.8
a ANOVA.
b Chi-square.

¢ Good quality: no sleep problems most of the time; distrubed sleep: at least one sleep problem most of the time but no tiredness; insomnia: at least one
sleep problem most of the time and also tiredness.

Table 2. Disturbed sleep index at baseline and after 9 years of follow-up in relation to cardiocerebrovascular health, employment, and
work strain. (CCVD = cardocerebrovascular disease)

N Baseline index? N Follow-up index? P-value®
Mean  SD P-value® Mean  SD P-value® Change  N¢
Cardiocerebrovascular health at follow-up ¢
Healthy (mean 57.1, SD 6.3) 140 65 32 0.07 124 6.6 3.0 0.002 092 122
Other illness (mean 55.4, SD 7.0) 123 72 341 104 7.5 3.3 028 102
CCVD (mean 55.4, SD 7.0) 27 79 29 19 9.1 1.7 <0.01 18
P.ge=0.59
Employment status at follow-up®
Employed (mean 49.9, SD 5.6) 83 66 29 0.03 77 7.3 2.8 <0.001 0.03 75
Retired (mean 60.9, SD 3.9) 142 6.7 33 122 6.5 3.0 045 121
Sick leave (mean 53.8, SD 6.9) 61 79 33 48 8.7 3.4 0.21 46
Pe?<0.0001
Work strain at baseline®
Low (mean 54.6, SD 6.9) 168 6.3 3.1 <0.001 147 741 32 024 <00.01 145
High (mean 54.9, SD 6.8) 54 8.1 341 47 7.7 3.0 0.1 45
P4=0.80

aScored 015, higher score means a more disturbed sleep.

¢ P-value for the analysis of variance.

b P-value for paired t-test.

dNumber of individuals in the entire analysis.

¢ The mean age and standard deviations are given in parentheses after the categories.
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analysis yielded a 10% increase in the risk of developing
any disease for each increment increase in the disturbed
sleep index [odds ratio (OR) 1.1, 95% confidence inter-
val (95% CI) 1.0-1.2]. After multivariate adjustment for
age, glucose level, systolic blood pressure, cholesterol
level, waist-to-hip ratio, exercise habits, smoking, and
education, the increased risk for developing any disease
remained significant (OR 1.1, 95% CI 1.0-1.2). When
we compared the women who developed cardiocerebro-
vascular disease or diabetes with all of the other women,
we did not find an increased risk. However, when we
compared the women with cardiocerebrovascular disease
or diabetes with the healthy women only, we found a
15% increased risk for developing cardiocerebrovascular
disease or diabetes (OR 1.15, 95% CI 1.0-1.3).

Employment status was associated with the disturbed
sleep index. The Bonferroni t-tests yielded significant
differences between the women on sick leave on one
hand and the women who were working or retired on
the other, in regard to the disturbed sleep index at both
the baseline (P=0.03) and the follow-up (P<0.001). No
difference was found between the working and retired
women. The disturbed sleep index of the retired women
and the women on sick leave did not change during the
follow-up period, but the working women had a signifi-
cantly higher disturbed sleep index (table 2).

Work strain was associated with the disturbed sleep
index at baseline (P<0.001), but not at the follow-up.
At baseline the women with high work strain more fre-
quently had disturbed sleep than the women with low
work strain. During the follow-up, the disturbed sleep
index of the women with low work strain increased to
the same level as that of the women with high work
strain.

The logistic regression yielded a nearly doubled risk
for becoming sick (cardiocerebrovascular disease or dia-
betes or another illness) for the high work-strain group
(N=53) when it was compared with the low work-strain
group (N=167) (OR 1.9, 95% CI 1.0-3.7). After multiple
adjustment for age, glucose level, systolic blood pres-
sure, cholesterol level, waist-to-hip ratio, exercise habits,
smoking habits, and education, the risk increased some-
what (OR 2.3, 95% CI 1.1-4.7). No increased risk for
developing cardiocerebrovascular disease was found.

Discussion

Of the originally healthy control women participating in
The Stockholm Female Coronary Risk Study, 11 women
(0.4%) died during the 9 years of follow-up. Only
about half of the initially healthy middle-aged women
remained healthy during the 9 years of follow-up, and
half of the women had been or were hospitalized or
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were on long-term sick leave. The most serious diseases
(malignant tumors and cardiocerebrovascular diseases)
were about equally common both as a cause of death and
as a cause of disability and hospitalization.

Among the clinical risk factors, we found only two
that were associated with cardiocerebrovascular disease
or diabetes in a long-term perspective. Compared with
the women who developed another disease, those who
developed a cardiocerebrovascular disease or diabetes
or who remained healthy had an increased cholesterol
level. The waist-to-hip ratio was slightly higher among
the women who contracted cardiocerebrovascular dis-
ease or diabetes. Significant differences were found for
exercise habits and work strain. The women who stated
at baseline that they exercised frequently developed
cardiocerebrovascular disease or diabetes less often.
Our findings confirm that a sedentary lifestyle has a
negative influence on cardiovascular health (20, 21)
even if studies of women have produced mixed results
(22). Work strain was not associated with a specific risk
for cardiocerebrovascular disease, but it was associ-
ated with an overall increased risk of becoming ill. The
disturbed sleep index indicated that the women who
developed cardiocerebrovascular disease or diabetes
or another disease experienced more disturbed sleep
than the women who remained healthy—already at
baseline. Perhaps a higher disturbed sleep index among
the women with future illness is an early sign of, and
a reason for, an ongoing redevelopment of ill health,
even though the clinical presentation has not yet been
affected. One might suggest that poor sleep depends on
a sedentary lifestyle, as it is known that physical activ-
ity improves sleep quality and is often recommended
to patients with sleep difficulties (23, 24). In our study,
11% of the women with a sedentary lifestyle suffered
from insomnia, whereas only 3% of the women who
frequently exercised did so.

The large difference between the insomnia variable
and the continuous disturbed sleep index in relation to
the health outcomes was unexpected. The results showed
that only a few of the participants in our sample fulfilled
the insomnia criteria, whereas the disturbed sleep index
showed a large interindividual variation. It is obvious
that the disturbed sleep index was able to pick up moder-
ate sleep disturbances [eg, occasional problems that do
not occur (almost) every night]. Hence, the disturbed
sleep index seems to have been more statistically sensi-
tive than the categorical insomnia variable. A practical
implication of this assumption is that moderate sleep
disturbances may be enough to cause negative health
consequences; however, this speculation needs further
study.

We found that disturbed sleep was related to an
increased risk for developing cardiocerebrovascular
disease or diabetes. This risk did not remain after control



for lifestyle, education, and physiological risk factors.
However, disturbed sleep was related to an increased
risk of other illness. These increased risk levels re-
mained after multivariate adjustment. This finding is
in line with the results of Nilsson et al (3). They found
that insomnia, adjusted for age and other risk factors,
was a risk marker for total and “other” mortality among
women, but not for cardiovascular disease. However,
other longitudinal studies have shown that subjective
sleep complaints predict death from acute myocardial
infarction or coronary heart disease (10). In a previous
prospective follow-up study of female patients, we re-
ported a more than doubled risk for a recurrent cardiac
event (12). Furthermore, we found that snoring contrib-
utes to the progression of the atherosclerotic process
(25), providing a mechanism for the effect.

Employment status was associated with disturbed
sleep both at baseline and at the follow-up. We found
a significant difference in the disturbed sleep index be-
tween the employed or retired women and the women
on sick leave both at baseline and at the follow-up.
Disturbed sleep at baseline seemed to be an early sign
of ill health, independent of the cause of the illness.
This finding is in accordance to the results of previous
work. Thus Dew et al (26) found that older persons with
objectively measured worse sleep quality at baseline
scored higher on a measure of cumulative medical bur-
den in a 1-year follow-up. In a 4- to 19-year follow-up of
healthy older adults, they further found that poor sleep
(polysomnographically recorded) predicted all-cause
mortality (27). Independent studies (6—8) have shown
that mortality rates are higher among adults who habitu-
ally sleep less than 7 hours or more than 8 hours a night
than they are for normal sleepers (7-8 hours of sleep)
after control for age, health, and other risk factors. The
poorer sleep at the follow-up among the women on sick
leave in our study was not surprising since health and
sleep quality are strongly associated (28). Poor sleep is
not only a predictor of poor health, it is also a symptom
of a medical disorder.

Work strain was also associated with disturbed sleep
at baseline, but it did not predict cardiocerebrovascular
disease and was not associated with disturbed sleep at
the follow-up. Insomnia is usually considered a result of
long-term stress (29), and sleep is usually closely related
to stress (13, 14, 30, 31). High job strain can cause prob-
lems with unwinding (8) and, therefore, cause problems
with falling asleep. However, work strain at baseline in
our study did not predict poor sleep 9 years later. This
finding is hardly surprising, as about half of the women
were no longer employed. It seems that high work strain
affects sleep only as long as it is ongoing and that the
poor effects of work strain on sleep disappear soon
after the strain has been removed. Another possibility
is that work strain decreased because of improved work
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conditions during the time between the baseline and the
follow-up measurements.

It should be considered whether a questionnaire is a
reliable and valid method for measuring sleep quality.
However, the questionnaire is the most frequently used
method for estimating sleep disturbances, particularly
in epidemiologic studies. A traditional one-night poly-
somnographic sleep recording is costly, and it does not
necessarily reflect trait-like sleep quality. Therefore, it
is difficult to validate the subjective instruments against
physiological measures. However, studies on objec-
tive and subjective sleep quality have shown that sleep
latency, sleep length, and the number of awakenings
often differ according to the method used (32). On the
other hand, recent analyses of the KSQ show that the
correspondence between the KSQ and a sleep diary,
validated against electroencephalographic data, is strong
(33). Thus the sleep questionnaire was a strong predictor
of the frequency of poor sleep in the diary.

It may also be that the disturbed sleep index reflects
other medical disorders, in particular those related to
mental health. It is well known that poor sleep is a core
symptom in depression and anxiety disorders. In addi-
tion, the disturbed sleep index may also have captured
clinical sleep disorders such as snoring and sleep apnea.
Furthermore, the study population included only women
under the age of 65 years; therefore it can be difficult
to draw conclusions concerning older women. Women
suffer from sleep difficulties far more often than men (4,
34) but are often underrepresented in studies concerning
sleep and coronary heart disease.

A general concern of this paper was the relatively
small number of women included in the different diag-
nostic groups. Hence, the findings need to be replicated
with the use of a larger sample.

We conclude that general and cardiovascular health
are important factors for middle-aged women’s subjec-
tively rated sleep quality and suggest that poor sleep
can, to a certain degree, be an early sign of subclinical
cardiac and cerebrovascular disease.
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