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ABSTRACT
Sleep disturbances cause great impairment in quality of life. In this cross-sectional study, we
analysed questionnaire-collected data from 12,655 persons (30-87 years) who participated in the
sixth survey of the Tromsø Study carried out in 2007-2008. First, using this community-based
sample representative of the general population of northern Norway, we performed a simple
screening to identify individuals with self-reported sleeplessness among those survey participants
who provided information about their sleep patterns. Self-reported sleeplessness was defined as
responding “More than once a week” to the research question “How often have you suffered
from sleeplessness during the last 12 months?” Second, we analysed the associations between selfreported sleeplessness and the following variables: age, gender, living with a spouse or not, level
of education, employment status, income, smoking, alcohol consumption, body mass index, level
of self-reported health, and psychological distress. Self-reported sleeplessness had a prevalence
of 12.6% in this study population. For both men and women, the variables having the strongest
association with sleeplessness were low levels of self-reported health (men, OR=8.70; women,
OR=5.73) and the presence of psychological distress (men, OR=4.15; women, OR=2.76). In
men, high levels of household income and education were both inversely related to the frequency
of self-reported sleeplessness, while being unemployed was much more strongly associated with
sleeplessness than being employed. We conclude that sleeplessness was frequent in this large
population sample, affecting up to one in eight individuals. Subjects with self-reported sleeplessness
had a distinctly different socio-economic profile and self-perceived health than those without
complaints of sleeplessness.
Keywords: Sleep Initiation and Maintenance Disorders, Cross-Sectional Studies, Population
Characteristics.
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INTRODUCTION
Insomnia symptoms are frequent health problems in
the general adult population, in which approximately one-third
complains about insomnia symptoms, while 10-20% meet the
more stringent diagnostic criteria for chronic insomnia1. Insomnia symptoms generally increase with age2, and are more
commonly reported by women than men3,4. The reasons for this
gender difference are still unclear, but it is known that important
biological events, often mediated by hormones and physiological changes, are associated with insomnia in women5. Over the
last decades, the reported prevalence of insomnia symptoms
has risen steadily for both men and women6,7, and it is expected
to increase even further in response to the ageing of the population8.
During the last decades there have established certain
relationships between insomnia symptoms and medical as well
as psychological health: Health-related quality of life is strongly
influenced by insomnia symptoms9 and poor sleep has substantial negative economic impacts on both individuals and society10,11. In Germany, Hajak12 found that severe degree of insomnia symptoms impaired individuals’ perceived health even more
than long-standing physical illness. Furthermore, strong associations have been reported between insomnia symptoms and poor
mental health, psychological distress, anxiety, and depressive
symptoms13,14, and patients with mood disorders have increased
rates of primary sleep disorders, obstructive sleep apnoea
(OSA), and daytime fatigue15. Other common determinants that
are associated with insomnia symptoms include obesity, stress,
poor perceived mental health, anxiety, psychiatric disorders, and
low socioeconomic status16,17. In a large national survey from
Finland, individuals who had low household income levels, were
unemployed, or were disabled retirees were most likely to report
poor sleep18.
Definitions of insomnia symptoms vary among studies19. For the most part, inclusion criteria are neither uniform
nor relate to prevailing diagnostic systems20,21. This might reflect
both the difficulties in measuring sleep and the subjective nature of insomnia symptoms. Consequently, comparing results
among studies with such varying definitions is often complicated. Rates of insomnia symptoms, without regard to specific
sleep diagnosis, also vary across studies21. In a recent update of
the European guidelines for insomnia1, it is stated that the diagnostic work-up for insomnia should include a clinical interview
consisting of a sleep history (sleep habits, sleep environment,
work schedules, circadian factors and impaired daytime functioning), the use of sleep questionnaires and sleep diaries, questions about somatic and mental health, a physical examination
and additional measures if indicated. As the present study does
not provide the necessary data to diagnose insomnia according to these guidelines, we found it appropriate to use the term
“self-reported sleeplessness” to describe the sleep difficulties in
this study. Findings from other studies with various methodology, also not in adherence to present guidelines for diagnosing
insomnia, we chose to refer to as “insomnia symptoms”.

The primary aim of this large population-based crosssectional study was to assess the prevalence of self-reported
sleeplessness in a large and representative population sample in
the north of Norway. A secondary aim was to analyse the possible associations between age, gender, living alone or with a
spouse, level of education, employment status, income, smoking, alcohol consumption, body mass index (BMI), levels of
self-reported health, and psychological distress on self-reported
sleeplessness.

METHODS
Participants and setting
Population-based health surveys have been conducted in
the municipality of Tromsø, in the north of Norway, since 1974.
Tromsø is situated 70° north of the equator and north of the
Arctic Circle. It is the largest city in northern Norway, with approximately 60.000 inhabitants. The cross-sectional sixth Tromsø Study (Tromsø 6) was conducted from October 2007 to December 2008 and consisted of comprehensive questionnaires,
clinical examination, and laboratory tests. Four groups were invited: 1) every resident aged 40–42 or 60–87 years (n=12,578),
2) a 10% random sample of individuals aged 30–39 (n=1,056),
3) a 40% random sample of people aged 43–59 (n=5,787), and
4) all subjects who had attended the second visit of the previous
Tromsø Study, if not already included in groups 1-3 (n=341).
All participants received a postal study invitation and information, together with a self-administered questionnaire (Q1). The
methods of Tromsø 6 have been described in detail elsewhere22.
Self-reported sleeplessness
In survey studies4,6, the presence of sleeplessness is
typically defined by a positive response to a research question.
Similarly, in this study, self-reported sleeplessness was defined
as a participant response of “More than once a week” to the
research question “How often have you suffered from sleeplessness during the last 12 months?” The frequency of self-reported sleeplessness was determined from the responses to that
research question. Response options were: 1) “never, or just a
few times a year”, 2) “1-3 times a month, 3) “approximately
once a week”, and 4) “more than once a week”. The study did
not provide data on impaired daytime functioning, like excessive
daytime sleepiness (EDS).
Demographic background variables
Independent variables were collected and included
age (later recoded into 10-year age groups), marital status, the
household’s total gross income in the year prior to the study,
highest education level attained, and employment status. The
household’s total gross income was originally divided into eight
income response categories, but was later merged into four
categories in terms of Norwegian kroner (NOK): low income
(<200,000 NOK); low middle income (201,000–400,000 NOK);
high middle income (401,000–700,000 NOK), and high income (>700,000 NOK) (1 NOK ≈ 0.1 EUR). Three education
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response categories were created out of the original five: low
(primary and part of secondary school), middle (high school),
and high education (college or university). Employment status
was self-reported by the participants as employed, unemployed,
domestic, retired, or student. Smoking status (current, never, or
previously) and frequency of drinking alcohol (never, monthly
or less, two to four times monthly, two to three times weekly, or
four times or more weekly) were assessed. BMI was calculated
as weight divided by the square of height (kg/m2), as measured
by study personnel in the Tromsø Study. BMI values were categorised as underweight (<18.5), normal (18.5–24.9), overweight
(25–30), and obese (>30).

Self-rated health variables
During analysis, response options for the self-rated
health variable were reduced from originally five categories (very
bad, bad, fair, good, or excellent) into four by merging the bad
and very bad categories due to the low numbers in these two
groups. Self-rated health compared to others of the same age
was divided into three response categories (worse, equal, or better).
Psychological distress
Symptoms of psychological distress; specifically, symptoms of anxiety and depression, were measured using the short
version of the Hopkins Symptom Check List-25 (SCL-25)23, referred to as the SCL-5. The SCL-5 scale strongly correlates with
the original SCL-25 scale (r=0.92), and been validated used as
a screening measure of psychological distress in several studies24-26. The SCL-25 corresponds well to DSM-IV-defined depression and anxiety disorders, phobia, and somatoform illness
using the gold-standard Composite International Diagnostic Interview (CIDI)27. The SCL-5 has been validated in a Norwegian
population (≥ 16 years)25, with a Cronbach’s alpha of 0.8526.
Compared with SCL-25, the SCL-5 has, in addition to reliability,
good specificity (82%) and sensitivity (96%) to detect psychological distress25. The SCL-5 has five items: (1) feeling fearful, (2)
nervousness or shakiness inside, (3) feeling hopeless about the
future, (4) feeling blue, and (5) worrying too much about things.
Each of the five items is scored on a scale of 1–4, depending
on how bothered the participants have been in that area in the
14 days prior to the time of self-report: 1 = not bothered, 2 = a
little bothered, 3 = quite bothered, and 4 = very bothered. The
recommended cut-off score, indicating distress at case-level, is
≥ 2.025.
Statistics
Multiple binary logistic regression analyses were used
to examine the associations between self-reported sleeplessness and demographic background variables, self-rated health
variables, and the level of psychological distress. The regression
analyses were carried out in two steps: First, we performed an
adjustment for gender and age (due to established gender and
age differences in sleep and health). Second, subsequent binary
logistic models were fitted to the data by adding selected socioSleep Sci. 2019;Ahead of Print

demographic factors in addition to age and gender until a full
model was obtained. Model-fitting was performed using the
forward-stepwise method, and the Akaike information criterion
(AIC) was used to select the best model-fit28. The AIC was calculated during each stage of model-fitting, and among the set
of candidate models, the one with the lowest AIC value was
considered the best fit (Table 3). The analyses were done using
StataSE 14 and the significance level was set at α=0.05.

RESULTS
Participants
In total, 12,982 of the 19,762 invited persons aged 30–
87 years participated, constituting a response rate of 65.7%.
This comprises approximately one-third (33.8%) of the total
population aged 30-87 years in the Tromsø municipality. In the
present study, a total of 12,655 respondents (6,741 women and
5,914 men) were included in the analyses, as 327 persons did
not respond to the sleep screening question and were therefore
excluded.
Self-rated sleeplessness
The response rate to the question: “How often have you
suffered from sleeplessness during the last 12 months?” was
97.5%. Of the 12,655 responders, 63.3% (54.5% women and
73.4% men) reported suffering from sleeplessness “never, or
just a few times a year”, 17.4% (20.0% women and 14.1% men)
reported “1-3 times a month”, 6.7% (8.5% women and 4.3%
men) reported “approximately once a week”, and 12.6% (17.0%
women and 8.2% men) reported sleeplessness “more than once
a week”, which was our indicator of self-reported sleeplessness.
The overall distribution of response frequencies related
to self-reported sleeplessness was stratified for gender and reported for the following variables: age, marital status, smoking,
alcohol consumption, household income, education level, employment status, self-rated health, self-rated health compared to
others of the same age, and symptoms of psychological distress
(Table 2). Self-reported sleeplessness increased gradually with
each age group, in both men and women. The highest frequencies were found in the oldest age group (80–87 years), where
27.2% of women and 10.4% of men reported self-reported
sleeplessness more than once a week.
Sample characteristics
For the whole sample (n=12,655) the mean age for
both men and women was 57.5 years. Approximately 75% of
the sample population reported living with a partner or cohabitant. Of the sample, 38.2% had completed higher education,
while 54.3% had only completed secondary school. More than
half were in either full-time or part-time employment. Current
smoking was reported by 21.3% of the women and 19.3% of
the men. In addition, 20.3% of the women and 20.5% of the
men were obese (defined as BMI ≥ 30) (Table 1).
In total, 5.5%, 28.6%, 51.3%, and 14.6% reported bad
or very bad, fair, good, and excellent self-rated health, respectively (Table 2). Respondents in the 60–69 years age group most
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Table 1. Sociodemographic data of the sample in the current study
(n=12655). Data are shown in percentages and absolute numbers if not
stated otherwise.
Mean age in years
Female (SD)

57.5 (13.0)

Male (SD)

57.5 (12.3)

Age groups:
30 - 39

4.0 (504)

40 - 49

27.9 (3531)

50 - 59

18.9 (2392)

60 - 69

31.7 (4005)

70 - 79

13.7 (1735)

80 - 87

3.9 (488)

Living with a partner
Yes

75.3 (9246)

No

24.7 (3031)

Education:
Low1
Middle2
High3

54.3 (6790)
7.5 (937)
38.2 (4776)

Employment status
Employed4
Unemployed
Domestic work

58.2 (7309)
0.8 (99)
1.3 (164)

Retired

38.8 (4918)

Student

0.9 (111)

Income
< 200000 NOK

11.9 (1392)

201000 - 400000 NOK

26.5 (3112)

401000 - 700000 NOK

35.5 (4162)

>700000 NOK

26.1 (3066)

BMI
Mean in men (SD)

27.3 (3.8)

Mean in women (SD)

26.6 (4.7)

Underweight5

0.6

Normal weight6

34.7

Overweight7

44.3

Obese8

20.4

1: primary and part of secondary school, 2: high school 3: college or university
4: full- or part-time work
5: BMI < 18.5, 6: BMI 18.5–24.9, 7: BMI 25.0–29.9, 8: BMI ≥ 30.0

frequently reported their health as “bad or very bad” (32%;
females 29.5%, males 35.7%), while respondents in the 40–49
years age group most frequently reported their health as “excellent” (41.3%; females 43.6%, males 38.3%). Self-reported health
as compared to others in the same age group, categorised as
“worse”, “equal”, or “better”, was rated most unfavourably by
the 60–69 years age group, where 30.8% (29.0% females, 33.2%
males) regarded their health condition to be comparatively
worse than that of others in the same age group.
The frequencies of psychological distress, defined as an
SCL-5 score ≥ 2.0 in age-strata by gender, ranged from 3.1%
(males 80–87 years) to 9.1% (females 30–39 years) (Table 2).

Multivariate analyses
For both men and women, the strongest associations
with self-reported sleeplessness were low levels of self-reported
health (men, OR=8.70; women, OR=5.73) and an SCL-5 score
≥ 2.0 as an indicator of psychological distress (men, OR=4.15;
women, OR=2.76). For men, being unemployed compared to
being employed was associated with self-reported sleeplessness
(OR=2.47), as well as alcohol consumption for more than 2-3
times per week (OR=1.64) (Table 3). In contrast, high levels of
household income and education were both inversely related to
the presence of self-reported sleeplessness in men (Table 3).
DISCUSSION
Self-reported sleeplessness was frequent with a prevalence of 12.6% in this large, population-based study. In multivariate logistic regression analyses, self-reported sleeplessness
increased with age, poor socio-economic status, low levels of
education, poor self-perceived health, and psychological distress.
In previous sleep studies, prevalence rates of insomnia
symptoms vary widely, probably due to differences in study
methods, study definitions of insomnia symptoms, and study
population characteristics1,21,29. Population-based data from
Europe seem to vary from a minimum of 5.7% in one Germany study to a maximum of 20% in one Norwegian study1,30-32.
Studies in general practice (GP) settings report even higher
prevalence: in Germany, Wittchen et al.33 reported that insomnia prevalence in GP patients were 26.5%; whereas in Norway,
Bjorvatn et al.34 found that more than 50% of GP patients suffered from insomnia, both studies based on the Diagnostic and
Statistical Manual for Mental disorders (DSM)-version IV. In
one previous Tromsø study (Tromsø II), a high prevalence of
self-reported sleep dissatisfaction among 14,667 participants
aged 20–54 years was found; 41.7% females and 29.9% men
responded yes to the question: “Are you bothered by sleeplessness?”35. However this study did not map the frequency of
“sleeplessness”35.
In the present study, women reported more than twice
as often self-reported sleeplessness as compared to men (17.0%
vs. 8.2%). Female gender is a known risk factor for insomnia
symptoms36. In the large HUNT-2 population cohort study
from Norway, 13.5% of participants reported insomnia symptoms and the prevalence was found to vary with age and gender, with the highest prevalence in older persons (80–89 years);
older women were at a greater risk (32%) compared to older
men (20%)37. In the present study, the greatest gender difference
was found between older women and men (80-87 years) with
a prevalence of self-reported sleeplessness of 27.2% in older
women compared to 10.4% in older men. Observed differences
in sleep between males and females are thought to begin in adolescence with the onset of menstruation and increased during
menopause38. Still poorly understood, sleep regulation seems
to be directly affected by endogenous oestrogens39. However,
though physiological factors can potentially negatively impact
sleep, they are unlikely to explain all aspects of gender differences in insomnia36.
Sleep Sci. 2019;Ahead of Print
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Table 2. Characteristics of participants stratified by gender and self-reported sleep quality (“How often have you suffered from sleeplessness the last 12
months?”) in the Tromsø 6 study (n=12 655). Percentages (%) of sleep characteristics are given within each stratum.
Women
Total
sample (n)

Never, or
just a few
times a
year

1-3

Men
Approximately
once a week

More than
once a
week

Total
sample
(n)

Never, or
just a few
times a
year

1-3 times a
month

Approximately
once a week

More than
once a week

Age (years)
30-39

295

65.8

16.3

8.5

9.5

209

76.1

12.9

5.3

5.7

40-49

1888

64.9

18.3

6.3

10.4

1643

74.7

14.9

3.7

6.8

50-59

1265

53.0

22.0

8.7

16.3

1127

71.3

14.2

4.8

9.7

60-69

2051

49.4

21.5

9.6

19.5

1954

74.1

13.2

4.6

8.2

70-79

937

47.8

17.6

9.6

25.0

798

71.3

14.5

5.1

9.0

80-87

305

38.7

22.3

11.8

27.2

183

72.1

15.3

2.2

10.4

Total n

6741

5914

Marital status
Married/
cohabitant

4475

56.3

20.6

8.2

14.9

4771

75.5

13.2

4.2

7.0

Single

1996

50.2

19.6

9.5

20.7

1035

63.5

17.8

5.3

13.4

Total n

6471

5806

Smoking
Never

2678

57.4

19.9

8.4

14.4

1128

77.0

13.3

4.0

5.7

Yes, now

1414

51.5

18.7

8.2

21.6

2733

68.9

15.6

5.0

10.5

Previously

2541

53.5

21.0

9.1

16.6

1990

72.6

14.1

4.4

10.5

Total n

6633

72.8

13.1

3.3

10.7

5851

Alcohol
Never

943

50.2

18.1

8.5

23.2

449

Never

943

50.2

18.1

8.5

23.2

449

72.8

13.1

3.3

10.7

2-4 times/month

2338

55.4

20.8

8.9

15.0

2439

74.7

14.4

4.2

6.7

2-3 times/week

1016

53.4

22.6

9.1

14.9

1115

70.4

15.4

5.3

8.9

>4 times/week

290

54.8

20.7

7.2

17.2

339

67.6

13.0

5.9

13.6

Total n

6643

5867

Household income
Low1

952

42.5

20.6

10.2

26.7

440

65.2

14.3

4.5

15.5

Low middle2

1750

51.2

20.5

9.5

18.9

1362

70.2

13.8

4.6

11.5

High middle3

1944

56.1

21.7

8.0

14.2

2218

74.8

13.9

4.0

6.8

4

High

1414

64.9

19.2

7.0

8.9

1652

76.6

14.5

4.4

5.0

Total n

6060

3091

73.2

13.3

4.2

9.3

5672

Education
3699

Low5

50.5

19.4

9.1

21.0

517

58.0

19.9

5.0

17.0

420

74.5

15.5

2.6

7.4

High7

2441

60.1

21.0

8.4

10.5

2335

73.7

14.9

4.8

6.5

Total n

6657

Middle

6

5846

Employment status
Employed8
Unemployed

3676

62.3

19.9

7.4

10.4

3633

76.3

13.7

4.0

6.1

42

38.1

28.6

7.1

26.2

57

45.6

22.8

8.8

22.8

Domestic

145

53.1

26.2

5.5

15.2

19

57.9

10.5

5.3

26.3

Retired

2726

44.2

19.8

10.3

25.6

2142

69.7

14.5

4.8

11.1

Student

84

59.5

14.3

9.5

16.7

27

51.9

14.8

22.2

11.1

Total n

6673

5878

Self-rated health
Bad

406

23.9

18.0

12.6

45.6

283

38.9

20.8

9.2

31.1

Fair

1945

39.9

21.5

11.4

27.2

1644

62.9

17.0

7.1

13.1
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Good

3296

60.2

20.7

7.8

11.3

3146

78.9

12.8

3.2

5.1

Excellent

1036

75.8

15.4

4.3

4.4

811

85.2

10.6

2.0

2.2

Total n

6683

5884

Self-rated health
compared to others
of same age
Worse

998

32.9

19.8

11.7

35.6

726

49.4

19.1

8.5

22.9

Equal

3786

56.1

20.7

8.3

14.9

3099

74.6

14.2

4.4

6.8

Better

1734

63.5

18.9

7.2

10.5

2005

79.9

12.0

3.0

5.0

Total n

6518

5830

Psychological
distress
No distress

6260

57.0

19.8

8.2

15.0

5642

75.5

13.7

4.0

6.8

Distress

481

21.0

22.5

12.7

43.9

272

28.3

22.4

13.6

35.7

Total n

6741

5914

BMI
63

52.4

15.9

7.9

23.8

17

76.5

11.8

5.9

5.9

Normal weight

2724

56.1

20.0

8.5

15.5

1653

72.6

14.8

4.1

8.5

Overweight11

2570

53.3

20.2

8.8

17.7

3018

74.7

14.1

4.0

7.2

1359

53.8

19.3

8.5

18.5

1212

71.0

13.2

5.6

10.1

Underweight9
10

Obese

12

Total n

6716

Although comparisons with other epidemiological studies are difficult because target population, methodology and insomnia definitions are not the same, we found that the overall
prevalence of self-reported sleeplessness increased with age, in
accordance with most previous epidemiologic studies1,40. However, some recent studies have produced mixed results, some
studies even report higher prevalence of insomnia in younger
versus older age groups32,34. Sleep maintenance difficulties are
more common among middle-aged and older adults, whereas
sleep initiation difficulties are more frequent among younger
adults13. Whereas insomnia symptoms in general, particularly
sleep fragmentation, increase with age41, some reports show
that complaints of daytime impairment decline with advancing
age42,43. This discrepancy is not fully understood but may indicate an age-related tolerance to sleep disturbances.
The present study measures subjective “sleeplessness”.
We believe that this measure is clinically relevant, as insomnia is
principally a subjective diagnosis based on data obtained from
the patient, by a clinical interview and/or a questionnaire. The
other principal methodologies for assessing sleep employ socalled objective measurements and include polysomnography
(PSG) and actigraphy. It would not, however, be feasible to
test all participants in large population studies with such instruments. One must also keep in mind the possibility that a positive
response to a question of sleeplessness may be influenced by
other features, like depression or pain, both known to increase
with age. Sivertsen et al.44 reported that sleep parameters in the
present study population were significantly associated with reduced pain tolerance, and that both the frequency and severity
of insomnia, in addition to sleep onset problems and sleep efficiency, were associated with pain sensitivity in a dose–response
manner.

5900

The prevalence of self-reported sleeplessness of 12.6%
found in the present study seems to harmonise well with the
findings of other large population studies, and it is interesting
that one simple screening question for self-reported sleeplessness seems to give comparable results to other large community-samples using different, more complex screening tools29,38.
However, to use validated and comprehensive questionnaires
are still recommended when feasible.
The association between self-reported sleeplessness and
high psychological distress found in this study is also in concordance with previous studies14,45. Our study shows a strong association between poor self-perceived health and self-reported
sleeplessness. Self-rated poor health status has been associated
with insomnia symptoms in a large number of studies46,47. Our
analysis suggests that the differences in health status between
men and women do not explain the gender difference in sleep
problems. Indeed, the gender difference becomes even greater
after adjusting for health variables and psychological distress.
It remains challenging to determine whether a factor like selfreported poor health meets the criteria for a true risk factor, or
whether it acts through the intermediary pathway of other risk
factors48.
Our research supports other studies that have found
more sleep complaints among individuals with lower education
levels. This association may reflect the results of previous studies that daytime sleepiness negatively affects high school students, and that both sleep onset and maintenance insomnia are
significantly correlated with poorer school performance among
college students49. A dose-response relationship between education level and insomnia symptoms seems to exist, even after
being controlled for gender and age50. A hypothesis presented
by Winkleby et al.51 implies that psychological distress could play
Sleep Sci. 2019;Ahead of Print
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Table 3. Multiple binary logistic regression analysis was used to examine the association between socio-demographic factors and insomnia (sleeplessness
more than once a week) in men and women. Model-fitting was performed using the forward-stepwise method, and the Akaike Information Criterion (AIC)
was used to select the best model fit. Figures are odds ratios (OR) with 95% confidence intervals (CI). Significant results at α=5% (*) and at α=1% (**).
Men
OR (95 % CI)
Referent age group: 30 -39 years
40 - 49

Women

OR (95 % CI)
1.00

1.00

0.86 (0.45, 1.65)

1.00 (0.63, 1.60)

50 – 59

1.10 (0.57, 2.13)

1.56 (0.97, 2.51)

60 – 69

0.76 (0.38, 1.49)

1.53 (0.94, 2.48)

70 – 79

0.70 (0.33, 1.49)

1.82 (1.07, 3.09)*

80 – 87

0.53 (0.20, 1.41)

1.41 (0.75, 2.64)

Spouse: Yes
No

1.00

1.00

1.35 (1.02, 1.80)*

1.23 (1.00, 1.50)*

1.00

1.00

Current smokers

Referent smoking status: Never smoked

1.17 (0.85, 1.60)

1.37 (1.11, 1.70)**

Previous smokers

1.25 (0.96, 1.63)

1.16 (0.96, 1.39)

1.00

1.00

Monthly or less frequently

Referent drinking habits: Never

1.03 (0.66, 1.60)

0.87 (0.68, 1.12)

2 – 4 times a month

1.16 (0.75, 1.79)

0.89 (0.69, 1.15)

2 -3 times a week

1.64 (1.03, 2.60)*

1.00 (0.74, 1.36)

4 or more times a week

2.94 (1.72, 5.03)**

1.30 (0.84, 1.99)

Referent health status: Excellent

1.00

1.00

2.42 (1.41, 1.18)**

1.97 (1.39, 2.81)**

Fair

5.25 (2.92, 9.43)**

3.91 (2.67, 5.72)**

Bad

8.70 (4.36, 17.34)**

5.73 (3.52, 9.33)**

1.00

1.00

Good

Health compared: Better
The same

1.32 (0.88, 2.00)

1.13 (0.91, 1.42)*

Worse

0.75 (0.58, 1.05)

1.63 (1.19, 2.24)**

1.00

1.00

4.15 (3.01, 5.71)**

2.76 (2.17, 3.50)**

Psychological distress: (No distress)
Distress
Education: High

1.00

1.00

Middle

0.98 (0.63, 1.52)

1.40 (1.03, 1.91)**

Low

1.07 (0.83, 1.38)

1.32 (1.08, 1.64)**

Employment status: Employed

1.00

1.00

Unemployed

2.47 (1.14, 5.37)*

1.80 (0.81, 4.03)

Domestic work

2.69 (0.60, 12.14)

0.69 (0.35, 1.35)

Retired

1.30 (0.95, 1.80)

1.53 (1.22, 1.93)**

Student

1.03 (0.28, 3.79)

1.93 (0.98, 3.79)

1.00

1.00

Income: >700000 NOK
401000 – 700000 NOK

1.15 (0.84, 1.58)

0.96 (0.74, 1.24)

201000 – 400000 NOK

1.51 (1.03, 2.22)*

0.94 (0.70, 1.29)

< 200000

1.91 (1.13, 3.24)*

0.89 (0.61, 1.29)

1.00

1.00

Underweight

BMI: Normal weight

0.42 (0.48, 3.96)

1.54 (0.71, 3.36)

Overweight

0.82 (0.63, 1.05)

0.99 (0.82, 1.17)

Obese

0.97 (0.72, 1.31)

0.89 (0.71, 1.10)

2623.28

4260.60

AIC

a role in the relationship between education level and insomnia
symptoms. In other words, Winkleby et al.51 argue that education
may serve to protect against insomnia by influencing lifestyle
behaviours and problem-solving abilities, and by facilitating the
Sleep Sci. 2019;Ahead of Print

acquisition of positive social, psychological, and economic skills
and assets that may provide insulation from adverse influences.
Consistently in our study, more cases of self-reported
sleeplessness were reported among the elderly, men drinking

Fetveit, et al.

alcohol ≥ 2-3 times per week, unemployed men, and those
with symptoms of psychological distress. In contrast, less selfreported sleeplessness was reported by non-smokers, those employed and those with high levels of education and income, as
well as those with no symptoms of psychological distress.
Although much of the research on sleep and psychological problems conducted in recent years has focused on depression, sleep disturbances have been documented to occur
with high prevalence in patients with a variety of psychiatric
disorders52. The SCL-5 score used in the present study does not
provide a diagnosis; it merely indicates a certain level of mental/psychological distress or worry and rumination, which are
features of a variety of psychiatric disorders. However, it is established that even worries and ruminations, not necessarily accompanied by a psychiatric diagnosis, do represent an important
predictor of sleep problems53,54. One diagnostic contradiction
is that patients who are diagnosed with a mental disorder are
almost never diagnosed with insomnia55. Underlying this may
be the long-standing consideration whether insomnia should be
regarded as a symptom of other disorders or as a disorder itself.
The present study was conducted in The Norwegian
city of Tromsø, which is situated 70° north of the equator and
north of the Arctic Circle. The term “midwinter insomnia” has
been applied for the seasonal type of insomnia observed in arctic areas during the dark periods of the year56. In two previous
studies by Johnsen et al.57,58 from the same population as the
present (Tromsø VI), the possible effect of seasonal changes in
daytime light exposure on sleep was explored and it was found a
significant advance in the sleep-wake rhythm during the summer
period, but of only 8 minutes57. The present study did not have
data to sufficiently map seasonal variations, as we measured selfreported sleeplessness during the past 12 months. However, the
prevalence of 12.6% self-reported sleeplessness found in this
study is on the same level as in similar studies from southern/
non-arctic parts of Norway32,59.
A strength of the present study was the high number of
attendees. All adults in the municipality of Tromsø, aged 3087 years, were invited. Of the 12,982 persons enrolled in the
Tromsø study, 12,655 responded to the sleep screening question
and were included in the present study. The Tromsø Study has
a very high attendance rate even throughout repeated assessments during 30 years, and the study design has been evaluated
throughout these years. Another strength of the Tromsø Study
is the wide range of conditions that are assessed. Limitations
in this study include the fact that the cross-sectional design restricts the possibility of cause-effect conclusions. Further, that
the data were collected at one single occasion, so that possible
seasonal variations of sleep may have influenced the results, as
well as the possibility for recall bias. Another limitation was the
lack of validated insomnia assessment, including evaluation of
daytime consequences of the sleeplessness.

CONCLUSION
This study demonstrated that there was strong linkage
both between socio-economic variables and reported sleep

problems and between self-perceived health and reported sleep
problems.
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