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Abstract
The prevalence of autumn/winter seasonality in depression has been documented in the longitudinal Zurich cohort study by 
five comprehensive diagnostic interviews at intervals over more than 20 years (N = 499). Repeated winter major depressive 
episodes (MDE—unipolar + bipolar) showed a prevalence of 3.44% (5× more women than men), whereas MDE with a sin-
gle winter episode was much higher (9.96%). A total of 7.52% suffered from autumn/winter seasonality in major and minor 
depressive mood states. The clinical interviews revealed novel findings: high comorbidity of Social Anxiety Disorder and 
Agoraphobia within the repeated seasonal MDE group, high incidence of classic diurnal variation of mood (with evening 
improvement), as well as a high rate of oversensitivity to light, noise, or smell. Nearly twice as many of these individuals as 
in the other MDE groups manifested the syndrome of atypical depression (DSM-V), which supports the prior description of 
seasonal affective disorder (SAD) as presenting primarily atypical symptoms (which include hypersomnia and increase in 
appetite and weight). This long-term database of regular structured interviews provides important confirmation of SAD as 
a valid diagnosis, predominantly found in women, and with atypical vegetative symptoms.

Keywords Seasonality · Affective disorders · Comorbid disorders · Zürich longitudinal cohort study

Introduction

Humans retain neurobiological responses to seasonal 
changes in the duration of daylight over the year in spite of a 
life-style usually independent of the external day–night sig-
nal [1]. Seasonality has been documented in many functions, 

from mood and cognitive function to sleep, hormones, brain 
neurotransmitters and gene expression [2]. The seasonality 
of affective illness has long been part of medical lore. How-
ever, it was the description of Seasonal Affective Disorder 
(SAD) in 1984 that triggered renewed interest in human 
seasonality [3]. Research into the effects of photoperiod on 
mammalian hibernation and reproduction provided the con-
ceptual basis for using timed bright light to treat SAD [3].

SAD is defined as major depressive disorder with sea-
sonal recurrence in autumn and winter and spontaneous 
remission in spring and summer (DSM-III-R) [4], its sub-
syndromal variant as minor depressive disorder or “winter 
blues”. In spite of more than 30 years of research in SAD, 
the validity of the construct has recently been questioned [5], 
but soundly rebuffed [6, 7].

The epidemiology of SAD has been intensively stud-
ied in many different populations from Greenland [8] to 
Australia [9]. In an overview [10], prevalence estimates of 
SAD ranged from 1.4 to 9.7% in Northern America, 1.3 to 
3.0% in Europe and 0 to 0.9% in Asia. Although there is 
the predicted latitude cline, prevalence does not show a lin-
ear increase above ca. 40°N. Additionally, SAD is rare in 
native populations of the far north, e.g. Lapps in Finland 
[11] and Icelanders in Canada [12], suggesting genetic and/
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or behavioural adaptations. The Tschuktschi in Siberia have 
0% SAD compared with 11.7% found in non-natives in the 
same area [13]. Of interest, the Old Order Amish in Penn-
sylvania live a rural life without electric light and thus fol-
low the natural day–night cycle and photoperiod. Their SAD 
prevalence is lower than that observed in a nearby popu-
lation in Maryland: 0.84% compared with 4.3% SAD; the 
difference between sub-syndromal SAD prevalence is even 
greater—1.75 vs. 13.5% [14, 15], supporting the relevance 
of exposure to a natural pattern of outdoor light.

Three studies have been carried out in Switzerland 
(~ 47°N). A representative sample from all three language 
areas of Switzerland (n = 980) was given a structured tel-
ephone interview using the Seasonal Pattern Assessment 
Questionnaire (SPAQ) [15]. 2.2% of the population pre-
sented with symptom severity of winter SAD, 8.9% with 
sub-syndromal SAD [16]. A community study using SPAQ 
in young adults yielded a weighted prevalence of 2.22% 
when combined with DSM-IV diagnostic criteria [17]. In 
the Zürich cohort study [18], seasonal patterns of several 
psychiatric and psychosomatic syndromes were investigated 
in two interviews over a period of 3 years. At the age of 
27/28 years, 10.4% of the sample (n = 417) suffered from 
seasonal and sub-syndromal depression over two consecu-
tive years [18].

Here, we extend the previous information from the 
1986/88 interviews in the Zürich cohort study [18] to ana-
lyse the combined data from all five interviews during 
1986–2008 covering ages 27/28–49/50.

Methods

Study design

The initial Zurich Study sample (1978) consisted of 4547 
subjects (men aged 19 years and women aged 20 years), 
representative of the canton of Zurich, where about one-fifth 
of the Swiss population lives. They were screened with the 
Symptom Checklist (SCL) 90-R [19]. A stratified sample 
(591 subjects) was selected for interview: 66% consisted of 
subjects who scored above the 85th percentile on the SCL-
90 Global Severity Index (high-risk group) and 33% com-
prised a random sample of those scoring below the 85th 
percentile (low-risk group). Professional interviews in the 
subjects’ homes were carried out in 1979, 1981, 1986, 1988, 
1993, 1999 and 2008 from ages 20/21 to 49/50 (for methods 
see [18]). The semi-structured personal interview (SPIKE) 
covers 25 psychiatric and somatic syndromes including 
items on frequency and duration of symptoms experienced 
during the last year. For the definition of major depression 
(MDD), DSM-III criteria were applied. Questions about 
seasonality of each particular syndrome were introduced in 

1986. This analysis combines data from the five interviews 
between 1986 and 2008.

Procedure

In the Zürich SPIKE interview, the introductory question 
about depression was: during the last 12 months, did you 
ever feel devoid of energy, depressed, sad, tired of living, 
or did you suffer from a loss of efficiency, feelings of infe-
riority, a complete lack of interests, or did you just “have 
the blues”? In the subsequent sections, a large number (30 
or more) of depressive symptoms and the duration and fre-
quency of episodes over the last 12 months were evaluated 
together with their consequences (distress, work impairment, 
etc.). Seasonality was assessed by the question related to the 
previous 12 months: do you tend to be particularly affected 
during a certain season or seasons, but not affected during 
some others? If yes, check Spring/Summer/Autumn/Winter 
(multiple answers possible). For the subsequent interviews, 
seasonality was assessed again in the same way. The season-
ality question was only addressed to those with depressive 
syndromes and not to those with other diagnoses.

This single question yields a global estimate; it is not the 
same as the multi-item questionnaire that has been devel-
oped for and used in studies of seasonal depression, the Sea-
sonal Pattern Assessment Questionnaire (SPAQ) [15]. In the 
SPAQ, seasonal variations in mood, energy, social contact, 
sleep, appetite and weight are codified and added together to 
give a ‘global seasonality score’ (GSS); this score, together 
with a rating on the extent of seasonal problems, provide 
criteria which have been developed as a cut-off for (prob-
able) SAD or sub-syndromal SAD [15].

In our study, vulnerability to depression during any of 
the four seasons was first ascertained from the seasonality 
question. All depressive/bipolar episodes were included in 
the assessment of seasonality for depression. Seasonality of 
mania was not assessed. Then, case definition of seasonality 
required the presence of depressive symptoms in autumn 
and/or winter over the preceding 12 months in one or two of 
the five interviews that were carried out (1986, 1988, 1993, 
1999, 2008). We decided to use all positives in autumn, win-
ter and autumn/winter combined as a definition of winter 
seasonality. Recurrent autumn/winter depression required 
its presence in at least two interviews. This more stringent 
criterion approaches the DSM criterion for SAD of “at least 
two consecutive winter depressive episodes”. Non-recurrent 
autumn/winter depression required its presence in one inter-
view. In addition to the assessment of seasonality, family 
history and further clinical characteristics were assessed 
(including atypical symptoms, alcohol, drug and sedative 
abuse, phobias and anxiety).
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Subgroups

The interviews permitted attributing the prevalence of win-
ter seasonality to the diagnosis of different disorders as 
described in Table 2. We then combined the groups into the 
following categories (see Box):

Results

The total number of probands who remained in the study in 
the last five of seven interviews (1986, 1988, 1993, 1999, 
2008) was 499. The sum of seasonals across five interviews 
is shown in Table 1. The number of subjects who had 2–4 
autumn/winter episodes was 64 (12.8%).

Table 2 summarises the distribution among the depressive 
syndromes of individuals with at least two winter episodes 
during the five interviews in 1986–2008. A weighted preva-
lence of 3.02% in MDD and 1.89% in BP was calculated, 
with 1.66% in the minor BP diagnostic category. In total 
7.52% suffered from seasonality in major and minor depres-
sive mood states.

Differentiating unipolar and bipolar major depression 
revealed no difference in the occurrence of repeated winter 
episodes [29/131 (22.1%) vs. 19/66 (28.8%) p = 0.5, n.s.], 
even though unipolar prevalence was greater than that of 
bipolar depression. All depressive syndromes had high win-
ter seasonality compared with all others (Table 3). When 
all individuals with MDE or double MDE with dysthymia 
(N = 169) were compared, there was no difference in the 
occurrence of single (48) vs. repeated (49) winter episodes 
(data not shown).

Finally, weighted prevalence rates of seasonality in males 
and females for major depressive episode from age 27/28 
to 49/50 (Zürich cohort N = 499) were calculated for those 
with ≥ 2 episodes in autumn &/or winter (MDE wi rep), 
those with a single autumn and/or winter episode (MDE wi 
one), and compared with episodes at other times of year and 
non-seasonal (MDE other) (Table 4). There was a strong 
gender difference in seasonality with females showing a 
higher prevalence rate, and a relatively high prevalence of 
seasonality across all subtypes. When single and multiple 
autumn and/or winter episodes were combined, the preva-
lence attained 13.4%.

Family history and clinical characteristics are summa-
rised in Table 5. The different groups of MDE with and 
without seasonality did not differ in family history. How-
ever, there were significant clinical differences between the 

Table 1  Distribution of seasonality of depressive episodes across five 
interviews (1986–2008, N = 499)

No subject reported seasonality in all five interviews;
* 0 = no seasonality but interviewed in that season

Number of sea-
sonal episodes

N persons

Spring Summer Autumn Winter

*0 464 485 415 356
1 29 14 67 102
2 6 15 29
3 2 10
4 2
5

Table 2  Repeated autumn/
winter seasonality of depressive 
syndromes in diagnostic 
subgroups of depression 
(1986–2008)

All depressive/bipolar episodes were included in the assessment of seasonality for depression. Seasonality 
of mania was not assessed
MDD major depressive disorder; BPany BP-I, BP-II, manic syndrome according to DSM-IV; MinBPm 
minor depression, dysthymia or recurrent brief depression + hypomania, or hypomania alone; MinDD 
minor depression, dysthymia or recurrent brief depression without hypomania; All others no diagnosis of 
depression)

MDD BPany MinBPm MinDD All others Total

N total 130 84 55 93 137 474
Winter seasonality n (%) 34 (26) 20 (24) 15 (27) 10 (11) 5 (4) 84
Prevalence % 3.02 1.89 1.66 0.95 0.71 8.23

Box: Diagnostic subgroups

MDE = major depressive disorder, unipolar or bipolar, 
including double MDE with dysthymia;
Dysth = dysthymia - major depressive syndrome (5/9 
symptoms) without considering duration or consequences
MinDD = minor depression
RBDR = recurrent brief depression without hypomania
All others = no diagnosis of depression

Data analyses

Non-parametric tests (χ2 and Kruskal–Wallis tests) were 
used. The calculation of prevalence rates required weight-
ing for stratified sampling.
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various groups. The group with ≥ 2 autumn and/or winter 
episodes significantly differed from the others with respect 
to higher rates of agoraphobia and social anxiety disorder, 
diurnal variation of mood (morning worse), oversensitivity 
to external stimuli, and atypical depressive symptoms. The 
latter, which includes hypersomnia and increased appetite 
and weight, is characteristic of SAD and occurred almost 
twice as often in the group with ≥ 2 episodes in autumn and/
or winter, as in those with a single autumn and/or winter 
episode.

Discussion

This is the first documentation of the prevalence of autumn/
winter seasonality in depression in a longitudinal cohort 
characterised by comprehensive diagnostic interviews 
conducted at intervals over more than 20 years. The ques-
tion as to whether winter depression exists [5] can thus be 
answered under stringent definitions of both the diagnosis 
of major depressive disorder and the recurrence of at least 
two autumn/winter episodes, finding a weighted prevalence 
similar in unipolar and bipolar major depression (3.02 and 
1.89%). When combining these as MDE with repeated win-
ter episodes, a prevalence of 3.44% was found, whereas 
MDE with a single winter episode was much higher (9.96%). 
In total, 7.52% of the population suffered from seasonality 
in major and minor depressive mood states, showing that 
individuals with depressive syndromes are vulnerable to 
winter seasonality.

Gender differences were striking: five times as many 
women as men with ≥ 2 autumn and/or winter episodes, and 
nearly three times as many women as men with one winter 
episode. This is the highest reported gender asymmetry in 
the SAD literature, and quite different from a recent Austrian 
telephone survey where no gender differences were found 
[20]. In that study, a 3.5% SAD prevalence using the SPAQ 
criteria in 910 randomly selected subjects was documented, 
very similar to our 3.44% prevalence of MDE wi rep, with 
both countries being at similar latitudes. An earlier repre-
sentative Swiss study of adults aged 20–89 years had found 
a 2.2% SPAQ-defined prevalence of SAD with no differ-
ence between the three Swiss languages and hence cultural 
regions, but twice as many women as men [16]. A Swiss 
community study in young adults yielded a SPAQ-defined 
weighted prevalence of 7.84% (which was reduced to 2.22% 
when combined with DSM-IV diagnostic criteria), with a 
1.6 times higher rate in women than men [17]. The absence 
of a female–male difference in the non-seasonal group is 
interesting. Could previous reports of a higher female-to-
male ratio in patients with depression derive from an unde-
tected subgroup of patients with seasonality, given that the 
seasonality question has rarely been included in diagnostic 
interviews?

In our study, the detailed information on clinical charac-
teristics revealed a very high incidence of diurnal variation 
of mood with evening improvement in both winter MDE 
groups compared with other MDE, that has not been doc-
umented in studies of SAD (though circadian rhythms of 
mood have been) [21]. This classic pattern of mood variation 
is characteristic rather of melancholic depression than the 
atypical depression of SAD. Yet strengthening the previous 
descriptions of SAD as presenting mostly atypical symptoms 
(which include hypersomnia and increase in appetite and 
weight) is the high concordance with the syndrome of atypi-
cal depression (DSM-V) found in MDE with repeated winter 
episodes, nearly double that found in the other MDE groups.

The individuals with two or more autumn/winter episodes 
seem to be a more pure sample of seasonal depression than 
the individuals with one episode, and more closely resemble 
previous descriptions of SAD, with the higher female-to-
male ratio, and a higher prevalence of atypical symptoms. 

Table 3  Any autumn/winter 
depression by subtype of 
depression

MDE major depressive disorder, unipolar or bipolar; double MDE MDE with dysthymia; Dysth dysthy-
mia—major depressive syndrome (5/9 symptoms) without considering duration or consequences; MinDD 
minor depression; RBDR recurrent brief depression without hypomania; All others no diagnosis of depres-
sion

MDE Double MDE Dysth + MinDD RBDR All others

N (N total = 499) 137 32 32 68 230
N (%) with autumn/

winter depression
77 (56.2) 15 (46.9) 16 (50.0) 31 (45.6) 51 (22.2)

Table 4  Seasonality in major depressive episode (MDE, UP + BP) 
with repeated and single winter depression vs. other MDE by gender

Unweighted frequencies: χ2 p < 0.0008
wi rep repeated winter depressive episode, wi one single winter 
depressive episode

Prevalence 
% (N)

MDE wi rep MDE wi one MDE other All others

M 1.12 (12) 5.43 (17) 14.90 (36) 78.45 (182)
F 5.75 (31) 14.46 (32) 12.43 (41) 67.36 (148)
Total 3.44 (43) 9.96 (49) 13.66 (77) 72.94 (330)
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The latter group appears to be somewhat more heterogene-
ous, perhaps diluted with false positives.

The high rate of oversensitivity to external stimuli (light, 
noise, or smell) in the repeated MDE group is of interest, 
since it reflects an earlier finding that patients with SAD are 
more sensitive to odour detection than healthy subjects [22]. 
Novel also is the high comorbidity of Social Anxiety Dis-
order and Agoraphobia within the MDE group showing ≥ 2 
autumn and/or winter episodes (i.e. the probable SAD)—
nearly three and six times, respectively, more than the MDE 
with only one winter depression and four and two times 
more than non-seasonal MDE. Supporting this association 
is the known overlap of atypical symptoms in major depres-
sion with personality style, especially social anxiety [23].

A brief survey of the literature indicates how many 
countries in arctic latitudes are interested in SAD as a rel-
evant diagnosis that needs treatment. In Greenland at 72°N, 
a mail survey of randomly selected subjects found that 

approximately 9% of 1707 respondents met the SPAQ cri-
teria for SAD, with the incidence of SAD being particularly 
high in northern municipalities [8]. In an Inuit community at 
71°N (88 people from randomly selected households) 6.3% 
had SAD [24]. In Alaska (64°N), 9.2% of 283 residents met 
diagnostic criteria for SAD, with a ratio of 3:2 women:men 
[25]. In contrast, Icelanders at 66°N show much lower rates 
of 3.8% SAD according to SPAQ [26], whereas even lower 
prevalence of 1.3%was found among Icelanders in Canada 
(50°N) [12]. In Umea, Sweden (63°N) 2.2% SAD was found 
with the SPAQ questionnaire (2620 adults) with women hav-
ing 1.8 times higher prevalence than men [27]. A SPAQ 
survey across Japan (N = 951) revealed higher seasonality in 
the northernmost cities [28]. Similarly in the US, there was a 
latitudinal cline in SPAQ-defined SAD: 9.7% in Nashua, NH 
(43°N), 4.7% in New York, NY (41°), 6.3% in Montgom-
ery County, MD (39°N), and 1.4% in Sarasota, FL (27°N) 
[29]. In a Netherlands (52°N) community study, 3% of 2817 

Table 5  Family history and 
clinical characteristics

a DSM-5 criteria
b Oversensitivity to noise, light or smell
c Symptom free over the last 3 years

Group 1 2 3 5 1 vs. 3
p <

1 vs. 2
p <

Diagnosis MDE
wi rep

MDE
wi one

MDE other All others

N 43 49 77 302
Family history % % % %
 Depression 69.77 75.51 59.74 45.70 0.17 0.64
 Mania 13.95 10.20 4.11 7.09 0.17 0.39
 Anxiety/panic disorders 44.19 38.78 31.17 27.81 0.35 0.60
 Phobias 44.19 36.73 32.00 26.86 0.42 0.47

Clinical characteristics
 Alcohol abuse 39.53 36.73 37.66 24.83 0.97 0.79
 Drug abuse 25.58 18.37 12.99 8.61 0.22 0.41
 Sedative abuse 16.28 8.16 16.88 6.62 0.36 0.24
 Specific Phobia 46.51 36.73 27.27 21.19 0.10 0.35
 Agoraphobia 27.91 4.08 7.79 4.97 0.0007 0.002
 Social anxiety disorder 39.53 14.29 18.18 15.56 0.008 0.006
 Any phobia 60.47 46.94 41.56 31.46 0.14 0.20
 Suicide attempts 39.53 24.49 28.57 6.96 0.27 0.13

Atypical depr.a 81.40 48.98 49.35 – 0.002 0.0002
Melancholic depr.a 95.35 89.80 85.71 – 0.11 0.26
Morning worse 65.12 59.18 41.56 37.16 0.03 0.56
Oversensitivityb 69.77 48.98 48.65 0.06 0.05
Full  remissionc 18.60 32.65 29.87 0.28 0.13

Mean 
(SD)

Mean 
(SD)

Mean (SD) Mean (SD)

Distress (0–100) 79.6 
(18.1)

79.9 
(15.6)

75.6 (19.3) 41.4 (35.6) 0.47 0.94

Work impairment (0–100) 55.0 
(26.9)

48.3 
(28.8)

51.7 (27.3) 29.9 (25.6) 0.55 0.28
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responders met the SPAQ-criteria for SAD [30]. However, 
overall, the influence of latitude on prevalence is small and 
not linear [31].

In a SPAQ survey of patients attending an UK general 
practice, a prevalence of 10.7% in 809 subjects was found, 
that was reduced to 5.6% when DSM-IV criteria were added 
[32]. 27% of 183 patients in Aberdeen, Scotland (57°N), 
with a diagnosis of bipolar disorder fulfilled SPAQ criteria 
for SAD [33]. Both studies suggest higher rates in patient 
populations than in a representative sample. In a nationwide 
survey in outpatient clinics in Japan, however, SAD was 
reported to occur only in 1–3% of those with depression 
[34].

Diagnostic interview protocols have shown community 
prevalence rates of SAD of 1% in the USA [35], 3.5% in 
Scotland [36], and 2.4% in North Wales [37]. Telephone 
interviews in Toronto, Canada (43°N), yielded a 2.9% prev-
alence of SAD defined by DSM-III-R in 781 respondents 
[38].

To show the cross-cultural similarities, one can com-
pare SPAQ surveys at similar latitudes: 4.3% SAD of 416 
randomly selected households in Maryland, USA (39°N) 
[15] vs. 4.86% SAD in a cross-national survey in Turkey 
(N = 1749, community-based samples) (37–41°N) [39]. In 
a Korean community sample (37°N, N = 552), 1.9% of the 
sample were winter SAD [40]. The lowest rate according 
to SPAQ has been found in a random community sample in 
Melbourne (38°S) of 0.7% in 297 responders [9].

A limitation of our study is that the time intervals between 
interviews ranged from 2 to 9 years. There is no information 
from the last period 1999–2007, when theoretically subjects 
could have experienced a non-seasonal episode of depres-
sion. Even though the diagnosis of SAD implicitly predicts 
prospective recurrence, only 12.8% had 2–4 autumn/winter 
episodes during the 20-year interview period. This suggests 
that many factors modify the seasonal pattern. If we look 
at the interview by interview prevalence of those with ≥ 2 
episodes in autumn &/or winter, this has some variability 
(1986: 14.8%; 1988: 7.0%; 1993: 7.2%; 1999: 12.7%; 2008: 
6.3%).

In our previous long-term (2.5–8.25 years) follow-up with 
weekly depression self-ratings in 26 SAD patients [41], 31% 
remained stable with respect to repeated winter depression, 
27% had remitted. In a second catamnestic study of 39 SAD 
patients, 26% continued to fulfill the criteria for SAD in a 
diagnostic interview 3–5 years after the initial diagnosis, 
44% manifested sub-syndromal SAD (two patients also had 
recurrent brief depression, seasonal type), and 21% had 
recovered [42]. Thus, over a number of years, the clinical 
diagnosis changed for the better in many patients, suggesting 
that SAD is not a prodromal form of a more chronic major 
affective disorder, and that light therapy (and perhaps also 
light-oriented behaviour) reduced the incidence and depth 

of subsequent depressive episodes. Further evidence for this 
positive effect was the large reduction in use of conventional 
antidepressant drugs (from 17 to 1) during the follow-up 
period [42]. A Japanese follow-up study over 10 years found 
that 22% of 41 SAD patients consistently showed a win-
ter pattern of recurrent depressive episodes [43]. The most 
recent study [44] interviewed 119 SAD patients 2–12 years 
after initial diagnosis and found 27% still fulfilled the DSM-
IV criteria for SAD, with 59% in remission. The above data 
suggest that about a quarter of SAD patients retain their 
autumn/winter pattern and many improve with time. These 
changes are sometimes interpreted as questioning the reli-
ability of SAD yet may be related to continuing treatment 
with light or more time spent outdoors (as well as other 
therapies). However, our long-term database of regular 
structured interviews provides important confirmation of 
the validity of SAD as a diagnosis with atypical vegetative 
symptoms, a predominance of women, diurnal variation of 
mood, and comorbidity.
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