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ABSTRACT

Background. The validity of the concept of seasonal affective disorder and the causal link to lack
of daylight in winter is controversial. There is a need for investigations in large samples of the
general population at different latitudes and within general research contexts to avoid selective
response bias and sensitization of the population.

Methods. During a study of health effects of the air pollution from Russia in a small community at
70° north, a self-administered questionnaire was filled in by 3736 inhabitants, 60±8% of the total
population between 18 and 69 years. Three questions concerned depression, sleeping problems and
other problems related to the two contrasting seasons with regard to daylight.

Results. Twenty-seven per cent reported to have some kind of problem in the dark period. Most
frequently reported were sleeping problems during winter, in 19±9% of women and 11±2% of men.
Self-reported depression in winter was found in 11±1% of women and 4±8%% of men. Sleeping
problems increased with age, while depression was most often reported by middle-aged people. The
only other reported problem in winter was fatigue. The adjusted relative risk (RR) for winter
depression in women compared to men was 2±5 (95% confidence interval : 1±9–3±2). Very few had
problems in summer.

Conclusions. In the high north, one-third of the women and one-fifth of the men experience
problems with sleep, mood or energy related to season. The prevalence of self-reported depression
was surprisingly low in winter considering the lack of daylight.

INTRODUCTION

Seasonal changes, especially in sleep and energy,
have always been well known to the populations
in the north as a common experience. Sleeping-
problems in the winter season are quite common
in northern Norway, and the first scientific
report on this phenomenon came in 1957
(Devold et al. 1957). Treatment-studies of this
condition with benzodiazepines were published
by Lingjærde et al. (Lingjærde & Bratlid, 1981;
Lingjærde et al. 1983) from 1981, and the first
trial of treatment with bright artificial light was
carried out in 1984 (Lingjærde et al. 1985). At
that time depression had not been noted to be
particularly prevalent in the dark winter season,
and the impression was that persons with

" Address for correspondence: Dr Vidje Hansen, Institute of
Community Medicine, University of Tromsø, N-9037 Tromsø,
Norway.

midwinter sleeping-problems usually were not
depressed (Lingjærde & Bratlid, 1981). The first
epidemiological investigation of the prevalence
of mental distress related to winter was carried
out in northern Norway in 1980, the results were
published 10 years later (Husby & Lingjærde,
1990; Hansen et al. 1991). Since the introduction
of the term seasonal affective disorder (SAD) by
Rosenthal et al. in 1984 (Rosenthal et al. 1984a),
the research focus shifted towards recurrent
winter depression. From the very beginning, the
concept of SAD was closely linked to a causal
connection with amount of daylight. Conse-
quently, SAD has been studied during different
times of the year and at different latitudes
(Potkin et al. 1986; Terman, 1988; Kasper et al.
1989; Rosen et al. 1990; Booker & Hellekson,
1992; Lingjærde & Reichborn-Kjennerud, 1993;
Magnusson & Axelsson, 1993; Magnusson &
Stefansson, 1993; Partonen et al. 1993; Schlager
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et al. 1993; Na$ yha$ et al. 1994; Muscettola et al.
1995). However, no simple relationship between
SAD and latitude of living has been established.
Furthermore, within psychiatry there is still
considerable controversy concerning whether
depressions showing seasonal variations should
be considered as being a separate entity
(Christensen & Dowrick, 1983; Eastwood &
Peter, 1988; Easton, 1990). This uncertainty is
reflected both in the diagnostic system of the
American Psychiatric Association (1994) and of
the World Health Organization (1992), where
depressions showing seasonal recurrent pattern
are not assigned any separate coding-numbers.
Despite these controversies, the idea that winter
depression caused by lack of daylight is very
common in the north, is gaining widespread
recognition in the minds of both health workers
and the general public.

Since the validity of the construct of SAD is
not firmly established, we regard it to be
important to investigate the occurrence of such
problems within research-contexts not related to
mental distress and season, to minimize
response-bias and sensitization of the popu-
lation. During a study of health effects of the air
pollution in Sør-Varanger community in north-
ern Norway, at 70° N, we had the opportunity
to do so. Here, the population lives under some
of the most extreme variations in daylight found
in the world. In winter, the sun does not rise
above the horizon for 2 months, and for an
equally long period in summer, it never dis-
appears. Despite its very northern location,
mean temperature in winter and summer is not
very different from that in Oslo, 1800 km more
south at 60°, approximately 5° C below zero in
January and 10 °C above zero in July. This is
owing to the warm Gulf-stream from the
Caribbean that goes along the northern Nor-
wegian coast-line. Consequently, the population
is excellently suited for studying the possible
relationship between mental symptoms and
amount of daylight.

METHOD

In 1994, all inhabitants of Sør-Varanger 18–69
years-old were invited to participate in a health
screening for possible effects of sulphur dioxide
and nickel pollution from the Russian border –
near smelters in the industrial town of Nikel.

Table 1. Sex and age distribution of the
population participating in the ‘Pollution and
Health Study in Sør-Varanger ’ 1994, and
response rates (%)

Male Female

Age (years) N (%) N (%)

18–29 325 (35±4) 462 (55±6)
30–39 372 (50±1) 439 (66±9)
40–49 404 (57±7) 439 (73±4)
50–59 313 (68±2) 344 (81±7)
60–69 314 (76±4) 324 (79±6)

Total 1728 (53±5) 2008 (68±9)

Sør-Varanger is a rural community of approxi-
mately 10000 inhabitants, with an ethnically
mixed population of people with Norwegian,
Sami and Finnish descent. Together with the
letter of invitation they received a four-paged
questionnaire. When the participants arrived for
the screening, the questionnaire was handed in,
they underwent lung function and allergy testing,
and samples of blood and urine were taken for
measurement of heavy metals. The survey took
place on two occasions, in April}May and in
September}October. These two periods are the
most ‘normal ’ periods of the year regarding the
balance between light and darkness.

A total of 3736 persons, 60±8% of the total
population between 18 and 69 years, inclusive,
completed the questionnaire. The age and sex
distribution of the study population is given in
Table 1. The participation ratewas lowest among
young men.

The four-paged questionnaire contained
questions about social status, ethnicity, living
habits and different symptoms and diseases.
Regarding seasonal changes four questions were
asked. The first was ‘have you any problems
during the polar night or the midnight sun
period?’, with response alternative ‘yes ’ or ‘no’.
The next paragraph in the questionnaire was: ‘ if
‘‘yes,’’ what kind of troubles : depression, sleep-
ing problems, other (mention)’. For each of
these three questions, they should specify if the
problem occurred in the dark period, the
midnight sun period, or both, making it possible
to state more than one problem during both
seasons.

Statistical analyses of relative risks for preva-
lence of symptoms was based on the Mantel–
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Haenzel procedure and logistic regression analy-
sis as given in the statistical package of SAS
(SAS Institute Inc. 1987).

RESULTS

Of the 3736 participants, 33% of the women
and 20±2% of the men reported problems related
to the two contrasting seasons, or 27±1% for
both sexes combined. Table 2 shows that the
most frequent complaint was sleeping-problems
during the polar night period, with 19±6% of
women and 11±2% of men suffering from this
condition.

Self-reported depression was only half as
common; 11±1% in women and 4±8% in men, or
8±2% for both sexes combined. A few people

Table 2. Self-reported complaints during the
polar light cycle. More than one answer from each
participant possible

Polar night
only

Midnight sun
only Both seasons

N (%) N (%) N (%)

Depression
Male 81 (4±8) 2 (0±1) 3 (0±2)
Female 218 (11±1) 2 (0±2) 5 (0±3)

Insomnia
Male 189 (11±2) 44 (2±6) 42 (2±5)
Female 390 (19±9) 66 (3±4) 93 (4±7)

Other*
Male 42 (2±4) 2 (0±1) 1 (0±1)
Female 48 (2±5) 1 (0±1) 0 (0±0)

* Fatigue, none with eating disorders.

Table 3. Self-reported depression and insomnia
insomnia according to age, in the dark polar night
period

Depression* Insomnia**

Age group
(years)

Male
%

Female
%

Male
%

Female
%

18–29 2±5 9±3 7±8 11±9
30–39 5±5 12±6 11±2 17±0
40–49 7±0 11±0 11±3 20±1
50–59 4±9 14±9 12±7 27±4
60–69 3±3 7±7 13±0 27±1

Total 4±8 11±1 11±2 19±9

* Male, χ#¯ 9±92, df¯ 4, P¯ 0±04; female, χ#¯ 11±04, df¯ 4,
P¯ 0±03.

** Male, χ#¯ 5±52, df¯ 4, P¯ 0±24; female, χ#¯ 42±46, df¯ 4,
P¯ 0±001.

had other complaints, almost exclusively fatigue,
without mentioning weight gain or change in
dietary habits as a problem. During the midnight
sun period the only reported problem was
sleeping-problems, in 2–3%. Almost none of the
subjects reported depression in both seasons,
while a few had sleeping-problems both in winter
and in summer.

Depression and sleeping-problems had dif-
ferent age relationship, Table 3. Depression was
more common in the middle-aged than both in
the young and the elderly, while sleeping-
problems increased with age in both sexes. For
depression, we compared the relative risk in the
middle aged (30–59 years-of-age) with the
youngest ones, aged 18–29. In men, the relative
risk was 2±4 (95% CI: 1±2–4±9) and for women
1±4 (95% CI: 1±0–1±9).

Table 4 shows that the crude relative risk of
having winter depression for women compared
with men was 2±4, for winter sleeping-problems
2±1, and for summer sleeping-problems 1±6.
These sex differences were virtually unchanged
after adjustment for age. The effect of having
had a short education (i.e. less than 10 years)
had no strong impact on either of the three
conditions when adjusted for age and sex.
Similarly, neither Sami ethnicity nor shorter
stay (i.e. less than half of the life) in the north
(Sør-Varanger) had any effect. Of the total
group, 150 subjects (4±1%) had both depression
and sleeping-problems in the dark period. For
this subgroup we found a slightly higher age-
adjusted relative risk in women v. men, 2±7 (95%
CI 2±0–3±8). This relative risk was unaffected by
additional adjustments.

DISCUSSION

We found that one-fifth of the men and one-
third of the women in Sør-Varanger experienced
problems in the dark period or the midnight sun
period, related to sleep, mood or energy. In the
light period of summer, there were some minor
sleeping problems, and in the dark time of
winter, about one-fifth of the women had
sleeping-problems. Less than one in ten ex-
perienced depression in winter, and about 4%
experienced both sleeping-problems and de-
pression in that season.

The response rate of about 35% among males
under 30 years was lower than expected, but we
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Table 4. Relative risks (RR) with 95% confidence intervals (95% CI) for winter depression,
winter insomnia and summer insomnia. Relative risks based on prevalence figures

Winter
depression

Winter
insomnia

Summer
insomnia

RR (95% CI) RR (95% CI) RR (95% CI)

Sex (unadjusted)
Female v. male 2±4 (1±9–3±2) 2±1 (1±7–2±4) 1±6 (1±3–2±2)

Sex (age-adjusted)
Female v. male 2±5 (1±9–3±2) 2±1 (1±8–2±5) 1±6 (1±2–2±1)

Education*
! 9 years v. " 10 1±0 (0±8–1±4) 1±2 (1±0–1±4) 1±0 (0±7–1±4)

Ethnicity*
Sami v. Norwegian 1±3 (1±0–1±7) 0±9 (0±7–1±1) 1±1 (0±8–1±5)

Years lived in Sør-Varanger*
! 50% v. & 50 0±8 (0±6–1±0) 0±9 (0±8–1±2) 0±8 (0±6–1±1)

* Adjusted for sex and age.

have no reasons to believe that participation in
the screening should be biased according to self-
reported seasonal symptoms, since the purpose
of the study was a well known and debated air
pollution. Nevertheless, we cannot exclude the
possibility that the low prevalence of depression
in young men may be influenced by the low
response rate. In men of 30 years and older, the
response rate was satisfactory, 61% for the
group as a whole.

Four other studies exist from northern
Norway on self-reported mental distress during
winter, in populations living at 69° north. Based
on the findings of Lingjærde et al. (1986) and
Haggag et al. (1990), an impression has been
created that the prevalence of winter depression
in northern Norway is very high, at the level of
25% of the adult population. However, the
findings of Lingjærde et al. have only been
presented in a preliminary form and seem to be
based on a rather small sample. In the study of
Haggag et al. 27% of a sample of 359 persons
were reported to be depressed in December.
However, because of a low response rate (40%)
and publicity in the local mass media about the
possible connection between season and well-
being when their questionnaire was sent out, it is
likely that their sample is subject to selection
bias. The two other studies, however, are based
on a large and representative sample of the total
population in one community. Furthermore,
they were done within the context of a
population-survey for coronary heart disease,
and 4 years before the concept of SAD was
formulated. Thus, they are probably not

hampered by any serious response-bias. In
Husby & Lingjærde’s (1990) study, a prevalence
of midwinter sleeping-problems of 9% in men
and 17±6% in women was found. Hansen et al.
(1991) found a prevalence of depression in
winter of 10% in men and 12% in women. The
findings from these two studies correspond well
with our findings, apart from the quite low
prevalence of depression in winter in men in Sør-
Varanger, 4±8% (95% CI: 3±8–5±9).

The level of self-reported depression found in
this study is of course difficult to compare with
studies of SAD as assessed by the self-admin-
istered questionnaire constructed by Rosenthal
et al. (1984b) the Seasonal Pattern Assessment
Questionnaire (SPAQ). In the SPAQ, people are
asked if they experience seasonal changes in six
areas : sleep length, social activity, mood, weight,
appetite and energy level, with five alternatives
ranging from no changes to extremely marked
changes. The scores are summarized as a ‘Global
Seasonality Score’ (GS-score), with possible
scores from 0 to 24. To conclude that a seasonal
affective disorder is present requires a GS-score
of 10 or 11, that one should feel worst in January
and February, and the seasonal variations in the
six areas mentioned should be experienced as a
problem of at least moderate degree. Since any
combination of symptoms may, depending on
the severity of the problem in question, result in
a GS-score of 10 or 11, it follows that it is
possible to be classified as having a SAD without
being depressed. Hence, it seems reasonable to
assume that people are more likely to be
designated as having SAD according to the
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SPAQ than to report depression in the dark
period in our questionnaire. In relation to SPAQ
then, one should perhaps expect a somewhat
lower prevalence of winter depression with our
methods. Even so, we consider that our finding
of a prevalence of self-reported depression in
winter similar to the prevalence of SAD in US-
studies of populations at about 42° N (Rosen et
al. 1990) should serve as a further stimulus for
rethinking the concept of seasonal depression,
and especially the theory of a strong biological
link to the amount of daylight.

The present evidence for an increasing preva-
lence of SAD with higher latitude is not strong.
The studies that have used the SPAQ have, in
general, less than satisfactory recruitment-pro-
cedures, quite low response-rates, and a high
possibility for selective response-bias (Kasper
et al. 1989; Rosen et al. 1990; Muscettola et
al. 1995). The methodologically best studies
(Booker & Hellekson, 1992; Magnusson &
Axelsson, 1993) have yielded conflicting results
in populations living at approximately the same
latitude, and studies using other methods than
the SPAQ have not confirmed the hypothesis
(Christensen & Dowrick, 1983; Hansen et al.
1991; Partonen et al. 1993; Na$ yha$ et al. 1994).
In the present study, one source of selection bias
could be migration due to self-experienced
seasonal problems. People with more problems
during winter time could move south, and of
those moving north only people accepting the
seasonal changes could stay over time. De-
pending on the pattern of moving, our preva-
lence figures might be underestimations.

Due to its construction, the SPAQ ques-
tionnaire is less suited to use in populations at
high latitudes, where general living conditions
change considerably during the seasons as a
natural result of the great changes in daylight
and climate. If we compare New York to Sør-
Varanger with regard to living-conditions, it
becomes quite clear that in Sør-Varanger every-
body has to change activities according to the
seasons, due to the very different conditions
imposed upon them by weather and climate in
the dark and the light period. As mentioned,
changes in sleeping-pattern are also quite preva-
lent, especially in women. This would auto-
matically give a higher score in the SPAQ-
questionnaire. Similarly, appetite and energy
could be affected by the changing climate,

varying from moderate summer temperature to
the long and cold winter. Nobody in our survey
spontaneously answered that weight gain in
winter was a concern, but they might have done
so if asked specifically about this, as is done in
the SPAQ questionnaire.

Thus, SPAQ is not validated for differing
climatic and geographic conditions. Since the
seasonal changes in living conditions are both
very strong and easily recognizable, local lifestyle
has adopted to it in northern Norway. In many
places at these latitudes schools have different
opening times according to season. People adjust
their sleeping pattern to the season, with shorter
periods of sleep during summer, and small
children are allowed to play outdoors at night in
summer. We find it important not to use the
word disorder to describe changes that the
majority of people in a specific area think of as
normal adjustments to the natural surroundings.
Such a connotation is very far from the local
experience of living in the north and it may
contribute to the medicalization of ordinary
problems of life.

This study was done in cooperation with the National
Health Screening Service, Oslo.
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