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Objectives—Retrospective and cross-sectional studies of seasonal variation of depressive 

symptoms in unipolar major depression have yielded conflicting results. We examined seasonal 

variation of mood symptoms in a long-term prospective cohort – the Collaborative Depression 

Study (CDS).

Methods—The sample included 298 CDS participants from five academic centers with a 

prospectively derived diagnosis of unipolar major depression who were followed for at least ten 

years of annual or semi-annual assessments. Generalized linear mixed models were utilized to 

investigate the presence of seasonal patterns. In a subset of 271 participants followed for at least 

20 years, the stability of a winter depressive pattern was assessed across the first two decades of 

follow-up.

Results—A small increase in proportion of time depressed was found in the months surrounding 

the winter solstice, although the greatest symptom burden was seen in December through April 

with a peak in March. The relative burden of winter depressive symptoms in the first decade 

demonstrated no relationship to that of the second decade. The onset of new episodes was highest 

October through January, peaking in January.

Conclusions—There exists a small but statistically significant peak in depressive symptoms 

from the month of the winter solstice to the month of the spring equinox. However, the 

predominance of winter depressive symptoms did not appear stable over the long-term course of 

illness.

Keywords

Seasonal Affective Disorder; Seasonal Mood Disorder; Major Depressive Disorder; Seasonal 
Pattern; Seasonality; Stability; Prospective Studies; Longitudinal Studies

1. Introduction

Documentation of seasonal variation in mood states dates back to the time of Hippocrates. 

Evidence for this phenomenon ranges from prospective symptom tracking to retrospective 

interrogation with the Seasonal Patterns of Affective Disorders Questionnaire (SPAQ) to 

global internet search patterns – all of which have reported seasonal mood patterns in 

patients and in the general population [1–6]. This “seasonality” of mood seems to lie on a 

spectrum of severity [7], with the more extreme cases falling under the description of 

“seasonal affective disorder,” or SAD, as established by Rosenthal et al. in 1984 [8]. It has 

been estimated that in any given year, 5% of the U.S. population and up to 9.7% of the 

population in other countries may suffer from SAD [9, 10], while the prevalence of SAD in 

patients with major depression has been estimated at between 10–20% [10], suggesting 

greater seasonal mood fluctuation in those with unipolar major depressive disorder (MDD).

As the first criterion in Rosenthal’s proposed definition of SAD is “A history of major 

affective disorder, according to the RDC” (Research Diagnostic Criteria) [8], an increased 

incidence of SAD within those with MDD is not only to be expected, but by at least this 

definition must be the case since those with syndromal depression cannot meet the 

Rosenthal criteria. However, much of the epidemiological data on SAD to date has been 

generated using the SPAQ, which assays seasonality independent of a mood disorder 
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diagnosis. High scores could thus reflect seasonal variation in specific symptoms rather than 

changes in point prevalence of SAD, and the SPAQ may therefore overestimate the 

prevalence of MDD, seasonal pattern (MDD-SP) [1, 11, 12]. In fact, one study found that 

neither the Global Seasonality Score (GSS) nor the report of season change as a problem on 

the SPAQ predicted longitudinal mood ratings [13]. Other key limitations of the SPAQ 

include its retrospective and seasonality-specific nature, which subjects it to recall and 

measurement biases, respectively. Indeed, the SPAQ has been shown to exaggerate seasonal 

mood differences as compared to prospective assessments in certain populations [1].

To address these limitations in studying the seasonality of major depressive episodes, some 

have administered non-seasonality-specific mood assessments to depressed patient 

populations in a cross-sectional manner throughout the different seasons. The evidence of 

seasonality from these investigations – even within single studies – has been inconclusive. 

For example, data from the U.S. National Comorbidity Survey showed that 10–20% of 

people with MDD had symptoms that recurred at consistent times each year [11], but only 

0.4% met strict Diagnostic and Statistical Manual (DSM) criteria for MDD-SP. Similarly, a 

study of 2,225 general practice patients in London showed that while those with RDC major 

depression had significant peaks for episode onset in the winter and recovery in the summer 

[14], corresponding winter and summer changes in General Health Questionnaire scores did 

not cross the threshold of statistical significance.

Retrospective chart review was utilized to construct course of illness by Faedda et al., who 

applied DSM-III-R MDD-SP criteria to clinical records of 557 outpatients with recurrent 

depression. Over an average of 12 years of documented illness course, 75 (13.5%) with 

recurrent depression had a seasonal pattern [15], with high intra-individual stability in 

timing of depressive episode onset and remission. Based upon the large sample, longitudinal 

nature and substantial “follow-up” period, this study offers the most compelling current 

evidence of seasonal patterns in unipolar depression.

This finding was not replicated, however, in a similar setting. Posternak et al. retrospectively 

examined presentation patterns of 1,500 consecutive patients at a Rhode Island outpatient 

psychiatric clinic and reported no significant seasonal changes in the rate of depressive 

symptoms or proportion of patients diagnosed with MDD [16]. Similarly, a large cross-

sectional study in the Netherlands found no significant effect of season of administration on 

overall scores on the Inventory of Depressive Symptoms (IDS), though atypical and 

melancholic IDS scores were heightened during the winter [17]. Additionally, a study by 

Hardin et al. reported no significant difference between depressed patients and controls on 

SPAQ global seasonality scores [18].

The existing literature on seasonality in MDD is problematic not only due to these 

discordant results, but in that much of the research is cross-sectional or based on patterns of 

patient presentation or admission to health care facilities, and not on systematic, prospective 

follow-up. Those studies which have examined the same patients over a number of years are 

either retrospective or focused on individuals already diagnosed with SAD or recurrent 

depression-seasonal pattern to study illness course and diagnostic stability [19–22]. 

Prospective studies are further limited by inadequate duration, small sample sizes and 
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confounding effects of treatment. For example, Sakamoto et al., which offers the longest 

prospective look at SAD patients with a mean follow-up of 6 years, did not systematically 

control for treatment and included only 25 patients, analyzing those with bipolar disorder 

and unipolar major depression together [19].

In sum, the degree to which patients with unipolar major depression experience varying 

symptom severity coincidental with the changing seasons has not been adequately examined 

in a prospective manner over an extended period using a standardized, non-seasonality-

specific assessment. We sought to assess the monthly burden of clinically significant 

depressive symptoms over long-term follow-up in a clinical sample with unipolar MDD. 

Although some studies report spring and/or fall peaks in depression onset [15, 23], most of 

the literature on MDD-SP and SAD suggests that depressive symptoms are worst in the 

winter (variably defined in different studies as spanning November or December through 

January or February), at least in certain subgroups [1–3, 14, 24–28]; this encompasses a 

wide range of data, including hospital admission rates, SPAQ responses and standardized 

mood assessments. Thus, we hypothesized that those with MDD would have a peak in 

depressive symptomatology in the months surrounding the winter solstice (e.g. November, 

December, January), which would be consistent with our findings in bipolar disorder [29]. 

Lastly, we attempted to identify whether this pattern would persist over 20 years of follow-

up.

2. Methods

2.1. Participants

The CDS included individuals with mood disorders from the following academic centers: 

Harvard University (Boston), Rush Presbyterian-St. Luke’s Medical Center (Chicago), 

University of Iowa (Iowa City), New York State Psychiatric Institute and Columbia 

University (New York City), and Washington University School of Medicine (St. Louis). 

Participants were European-American (genetic hypotheses were tested), spoke English, had 

an IQ score of at least 70, and no evidence of terminal medical illness at intake or a mood 

disorder due to a primary medical condition. All centers are in temperate regions of the 

contiguous United States (38.75 – 42.37 degrees latitude), although participants did not 

necessarily reside in these regions throughout follow-up. The institutional review boards of 

all sites approved the study and all participants provided written informed consent.

All participants included in this study underwent an initial assessment with the use of the 

Schedule of Affective Disorders and Schizophrenia (SADS) scale to determine if they met 

Research Diagnostic Criteria (RDC) for MDD, schizoaffective disorder, or manic disorder 

[30, 31]. Treatment was neither required nor administered by study staff in this 

observational study.

We included individuals with a prospectively derived diagnosis of unipolar MDD as 

described previously [32, 33]. These individuals had major depression at intake and did not 

develop mania or hypomania over follow-up [34, 35]. The CDS used RDC criteria (the 

progenitor of DSM III) in which MDD is similar to DSM-5 MDD [36]. One difference in 

the criteria is that RDC schizoaffective disorder, mainly affective, depressed is consistent 
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with a DSM 5-defined MDD. We restricted the sample to include only those participants 

with at least ten years of follow-up to facilitate a 10-year prospective analysis and to 

maximize our ability to identify seasonal patterns over long-term follow-up. These inclusion 

and exclusion criteria limited our sample to 298 individuals from an original sample of 472 

with unipolar MDD.

2.2. Follow-up Course

Individuals were interviewed every six months for the first five years of follow-up and then 

annually by trained raters who used the Longitudinal Interval Follow-up Evaluation (LIFE), 

a system for assessing longitudinal course including an instruction booklet, coding sheet, 

and training materials to guide the interview [37]. Semi-structured interviews were the 

primary source of information used for the LIFE, and raters assessed weekly symptom 

severity on ordinal scales. Patient interviews used chronological memory prompts (e.g., 

holidays) to determine changes in mood symptoms. Medical records along with data 

obtained from interviews were quantified using the LIFE Psychiatric Status Rating scales 

(Table 1 & Table 2), which directly correlate to the diagnostic thresholds of the RDC [38]. 

Major depression was based on LIFE ratings for major depression or schizoaffective 

disorder, depressive type (see Table 1). Clinically significant symptoms could also be 

registered on the scales for intermittent depressive disorder, minor depressive disorder and 

hypomania (Table 2).

2.3. Data Analysis

We examined the seasonality of symptom burden in MDD, based on previously defined 

thresholds of 3 or greater on the major depression LIFE scale (Table 1) or 3/3 on the minor 

depression LIFE scale (Table 2) [29, 32–35, 39–41]. The ordinal LIFE scales were collapsed 

into an indicator (dichotomous) variable with a value of one or zero assigned for each day a 

patient did or did not meet, respectively, at least one of the above thresholds for clinically 

significant symptomology. The proportion of time depressed by month was calculated as the 

simple average of the daily indicator variable value.

SAS 9.3 (SAS Institute, Cary, NC) was used for statistical analysis and graphs made in 

SigmaPlot 12.0 (Systat Software, San Jose, CA). In order to ascertain whether a significant 

seasonal pattern was present in the aggregate symptom burden data, we ran separate 

generalized linear mixed models with season indicators for November-January and 

December-April (though our a priori hypothesis was that symptom burden would peak in 

November-January, the December-April indicator was selected after reviewing descriptive 

data summaries). To define the outcome, major depression LIFE scores were collapsed from 

six into three categories – well to minimal (1–2), mild to moderate (3–4) and severe (5–6) 

illness – to facilitate stability and convergence of the fitted models. The models were based 

on a multinomial distribution with a cumulative logit link, and included the covariates age, 

gender and treatment. The use of any antidepressant treatment in a given month was 

identified with an indicator variable as in previous studies [29, 32–35, 39–41].

The model is configured so that positive coefficient estimates occur when increases in an 

explanatory variable lead to increases in the log odds that the patient will fall into a more 
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favorable LIFE category, and negative coefficient estimates occur when increases in an 

explanatory variable lead to decreases in the log odds that the patient will fall into a more 

favorable LIFE category. In particular, the effect estimates corresponding to the season 

indicators represent the difference between the log odds within the time periods of interest 

and the log odds outside these periods. Therefore, negative effect estimates would provide 

evidence consistent with our hypothesis.

In addition to the covariates, random effects were included for both the subject and the 

subject / season indicator interaction. The former accounts for between-subject 

heterogeneity in categorized LIFE score; the latter were included to account for potential 

deviations between a subject’s typical categorized LIFE score and the population baseline 

during the periods of interest.

In order to judge stability of the seasonal pattern over time, a seasonality index was created 

by dividing the weighted average monthly symptom burden in December-April (the post hoc 

observed peak months) by the weighted average monthly symptom burden for May-

November. The Spearman’s rank correlation between seasonal indices for study years 1–10 

and 11–20 in the 271 patients with at least 20 years of follow-up data was assessed. To 

assess potential confounding of treatment, this analysis was repeated on a sub-group with 

147 patients who had periods of at least two years without treatment in each of the first two 

decades of follow-up.

Akin to a prior analysis of participants with bipolar disorder from this sample [29], the 

timing of relapse over the entire duration of follow-up was additionally explored with the 

unit of analysis being mood episodes rather than the 298 individual participants constituting 

the sample. The calendar month of onset of any new depressive episodes (major or minor) 

was determined following any periods of recovery, defined as eight consecutive weeks with 

no or only residual symptoms.

3. Results

Our sample included 298 participants with unipolar major depression and was 

predominantly female (63%) as shown in Table 3. When contrasted to the 174 participants 

with a prospective diagnosis of unipolar major depression who did not complete 10 years of 

follow-up, our sample was more likely to be female (χ2=6.2, df=1, p=0.01) and less likely to 

have a diagnosis of alcoholism at intake (χ2=8.0, df=1, p<0.01). They also tended to have a 

younger age of onset (26.7 vs. 32.1 years, Wilcoxon Z=3.4, p<0.001) and a lesser 

persistence of depressive symptoms. They did not differ in married status, college 

graduation, inpatient status on intake, anxiety disorder co-morbidity, or drug use. Figure 1 

shows the mean proportion of weeks with clinically significant depressive symptoms in each 

calendar month over the 10-year follow-up period. A small increase in depressive symptom 

burden seemed to occur in the months surrounding the winter solstice (e.g., Dec-Feb) as 

expected, although peak symptomatology was noted in March. Lower symptom burden was 

noted in the months surrounding the summer solstice (e.g., May-July).

Cobb et al. Page 6

Compr Psychiatry. Author manuscript; available in PMC 2015 November 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Estimates of fixed effects from the generalized linear mixed models are given in Table 4. 

The fixed effect of our a priori seasonal indicator (Nov-Jan) did not cross the threshold of 

statistical significance (p=0.096), while the indicator derived from our post hoc analysis 

(Dec-Apr) did display a significant though small effect (p=0.011), which is best illustrated 

by the varying symptomatology across months graphically displayed in Figure 1. 

Additionally, the effect of age on depressive symptom severity was highly significant 

(p<0.0001), as higher LIFE scores were associated with younger age. The random effect 

estimates for the subject / season indicator interaction exhibited negligible variability, and 

thereby did not facilitate delineation of a seasonal subgroup.

For the 271 participants with at least two decades of follow-up, the correlation between 

seasonal indices (December-April relative to remainder of the year) for years 1–10 and 11–

20 was −0.03 (Spearman’s rho, p=0.59), essentially no relationship between seasonal indices 

in the two decades. Figure 2 shows the relationship between seasonal indices for each 

patient. Analysis of the less treated sub-group, who received treatment a mean (median;SD) 

of only 12.0 (7.7; 13.6)% of the two decades of follow-up, resulted in a similar rho of −0.01 

(p=0.90). Results did not substantively differ when using November-January as the 

reference season for the seasonal indices.

Over a mean (SD) of 22.7 (6.4) and up to 31 years of follow-up, these 298 participants had 

an onset of 1,181 depressive episodes following an 8-week remission. The timing of these 

episodes is illustrated in Figure 3. Relapses into depression (major or minor) were most 

common in October (9.8% of all episodes), November (9.0%), December (9.3%), and 

January (11.2%) and least common in July (6.4%). The 579 major depressive episodes were 

similarly more likely to begin in January (12.1%), but least likely to occur in March (6.2%).

4. Discussion

In the present study we found that, on average, participants with unipolar major depression 

spent a greater proportion of time depressed in the months surrounding the winter solstice, 

though this difference only reached significance when using the post hoc December-April 

seasonal indicator. Statistics for the December-April indicator are subsequently best framed 

as hypothesis-generating and the observed peak was considered most appropriate for the 

assessment of the long-term stability of seasonality in those with unipolar MDD. This 

observed peak is partially consistent with several cross-sectional and retrospective studies 

showing winter – most often defined as Dec-Feb – peaks in depressive symptoms, episode 

onsets and/or hospital admissions [1–3, 14, 24–28]. Our analysis of new episode onset 

suggested an October to January peak (highest in January), preceding the peak for symptom 

burden.

Not all studies of depressed populations have demonstrated such seasonal patterns. Possible 

explanations for these inconsistencies include use of different assessment tools or criteria for 

establishing diagnoses, differences in latitude or cultural values (e.g., individualism and 

power distance, or how accepting lower social classes are of unequal power distribution 

[42]) among nations in which the studies were done, and divergent patient demographics. 

For example, the lower prevalence of MDD-SP found by Blazer et al. [11] as compared to 
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Levitt et al. [12] can be largely attributed to a higher ratio of seasonal: non-seasonal 

depressive episodes required for inclusion in the “seasonal pattern” group. Additionally, 

studies of hospital admissions records have shown a winter peak for depression that is only 

significant in females and Asians [26].

The relatively small effect size observed in our sample is most likely due to diminution of 

substantial season fluctuations in a subset of participants when averaged over the group as a 

whole. Previous research has provided prevalence estimates of 0.4–13.5% for DSM seasonal 

pattern among depressed patients [11, 12, 24], most often with winter worsening. Thus, most 

with MDD do not display clear or the same seasonality, and even within the seasonal group 

there may be a sizeable subset of participants with summer symptom peaks [15], 

distinguished not only by their worst season, but by symptom profile, including more 

endogenous vegetative symptoms, decreased appetite and insomnia [43]. Another potential 

explanation for the small effect size is that some more chronically depressed participants 

experience seasonal worsening of mood and continue to have subsyndromal symptoms 

across other seasons. Some cases of SAD, then, may result from individuals with a higher 

baseline mood and somatic symptomology that is close enough to a disordered state and/or 

slightly more labile so that these minor seasonal shifts – particularly winter worsening of 

mood – can push them across the diagnostic threshold.

The observed March peak in proportion of time depressed is unexpected, but not without 

potential explanation. Inter-individual variability in exact timing of depressive episode onset 

undoubtedly exists even among subjects with predominantly winter depression. Thus, as the 

median depressive episode duration among CDS participants was found to be 23 weeks [44], 

the March peak may simply reflect the maximum coincident illness burden for participants 

with winter episode onset before remission outweighs onset in April. This is supported by 

the timing for onset of new episodes peaking being greatest from October until ultimately 

peaking in January. Sensitivity to weather changes common to springtime has been linked to 

higher seasonality scores on the SPAQ [2, 3], and Postolache et al. found a direct correlation 

between depressive symptom ratings and severity of allergic symptoms in patients with 

bipolar and recurrent depression [45]. Thus, the March peak could also be due, in part, to 

environmental sensitivity in the sub-group of participants with the most significant 

seasonality.

We could not reliably identify any distinct subset of participants with a seasonal pattern. 

One way to substantiate a diagnosis is to confirm its stability over time. Interestingly, in the 

present study there was no correlation between seasonal indices calculated for the first and 

second decades of follow-up, and this persisted after examining only the least-treated 

individuals. Additionally, within-subject morbidity has been shown to be consistent over 

time in this sample [46], so the lack of correlation cannot be ascribed to a general change in 

symptom burden. These results seem to suggest that seasonal worsening of depressive 

symptom burden is not a stable phenomenon over follow-up periods of greater than a 

decade. Some evidence for limited stability exists in the prior literature. Previous studies on 

both SAD (Rosenthal criteria) and MDD-SP (DSM criteria) have found that 26–38% of 

patients maintain a stable seasonal pattern of recurrence over mean follow-ups of up to 10 

years [19–22]. In a mixed retrospective chart review and prospective cohort of 41 clinic 
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patients with SAD, Sakamato et al. found that 9/28 with a fall-winter seasonal pattern 

maintained this over a mean of 8 years while 11 patients with non-seasonal mood disorders 

developed a fall-winter pattern [19]. Two studies that did single follow-up interviews had 

strikingly similar results. Thompson et al. found that after 5–8 years, 38% of the 93 

participants assessed continued to meet criteria for MDD-SP [21]. Schwartz et al. found that 

after a mean of 8.8 years, 42% of their 59 participants with SAD remained seasonal [22]. 

Leonardt et al. employed weekly ratings of 26 patients with SAD over 2.5–8.25 years and 9 

participants (35%) maintained a seasonal pattern [20]. Our study assayed stability 

prospectively in all participants with 20 years of follow-up rather than individually tracking 

those with the highest seasonality index values over time. Further, we prospectively tracked 

only those participants with unipolar MDD, while many previous studies on diagnostic 

stability are based on retrospective interviews and include those with bipolar disorder 

without controlling for treatment. From Figure 2 it is apparent that a sub-set of participants 

had index values greater than 1 in both decades – indicating a persistent seasonal worsening 

of depressive symptoms – although as evident by no greater representation in this quadrant, 

this appears a chance finding. We attempted to identify and track this high-seasonality 

subgroup both through modeling the effects of seasonal indicators in each individual and 

with our seasonal index, but the models did not converge (due to great complexity/number 

of parameters) and the validity and meaning of an arbitrarily-chosen index threshold were 

unclear at best.

Interpretation of our results must acknowledge key limitations of the study. First, although 

the overall study design was prospective, mood ratings were obtained twice a year during 

the first five years then once a year thereafter. Thus, the weekly symptom ratings obtained 

through these surveys may not accurately reflect the exact temporal course of each 

participant’s symptomatology. Second, we did not keep records of participant residence 

throughout the course of the study, so effects of latitude on mood symptoms could not be 

ascertained. Third, participants received a variety of somatic therapies during follow-up, 

which could influence individual symptomatology. Although an indicator for treatment for 

each month was included in statistical models, the potential for residual confounding 

persists. Additionally, treatment data only included psychiatric medications and 

psychotherapy, which precluded us from analyzing effects of light therapy or examining the 

potential link between severity of depressive symptoms and allergies (e.g., allergy visits, 

antihistamine use). It is also important to recognize that this was not exclusively a sample of 

individuals with SAD and the seasonal patterns observed apply to this clinical sample 

recruited for the presence of a mood disorder, which may not represent of the general 

population with major depression. One comparison found those with non-seasonal 

depression had earlier hospitalization than those with seasonal depression [47], but another 

found no differences in likelihood of hospitalization [48]. If those with seasonal depression 

are less likely to be admitted during the course of their depression, our sample, which 

initially recruited many as inpatients, may have underrepresented those with seasonal 

patterns. Finally, stability of a seasonal pattern was based on a dimensional rather than 

categorical formulation of seasonality, which makes implicit assumptions about the ideal 

conceptualization of this construct, although as previously mentioned we could find no point 

of rarity to support a categorical cutoff.
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To our knowledge, this is the first study to use data from prospectively followed individuals 

with unipolar major depression over 10 or more years using a standardized assessment with 

the express intent of characterizing seasonal variations in depressive symptoms. Participants 

were not recruited with the intent to study seasonality and were consented prior to 

Rosenthal’s seminal paper on the topic [8], thereby minimizing differential participation 

based on the degree of any seasonality, and much of the data were collected before SAD was 

a prominent mental health topic, minimizing any recall bias. This is important because 

having heard of SAD has been shown to be associated with higher reported seasonality [2].

In sum, we examined a prospective cohort of 298 individuals with MDD over 10 years of 

follow-up and found a significant peak in proportion of time depressed in the months 

between the winter solstice and spring equinox (i.e., December-April). We also analyzed an 

additional 10 years of data in 271 participants and observed a near-zero correlation between 

the above-mentioned seasonal mood shifts in the first and second decades of follow-up. 

Several studies – including the present – have reported seasonal changes in symptomatology 

in depressed patient populations, and despite the lack of stability demonstrated herein, 

existing research shows that some patients do exhibit persistent seasonal patterns of 

depressive symptom burden and/or episode onset and remission. Important goals for 

subsequent studies include uncovering genetic underpinnings and clinically measurable 

physiological correlates of seasonality which would illuminate pathophysiological 

mechanisms and potentially allow for identification of a more homogenous subgroup.
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Highlights

• Clinically significant depressive symptoms are more likely to occur between the 

months of December and April in persons with unipolar major depression.

• Depressive symptoms appear less frequently between May and July for persons 

with unipolar major depression.

• The pattern of greater depressive symptomatology in Winter and the following 

months does not appear to be stable across decades within individuals.
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Figure 1. 
This figure depicts the mean proportion of days per calendar month each subject spent with 

clinically significant depressive symptoms as operationally defined by a score of ≥3/6 on the 

major depression scale or 3/3 on the minor depression LIFE scale.

Cobb et al. Page 14

Compr Psychiatry. Author manuscript; available in PMC 2015 November 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Figure 2. 
Scatter plots of seasonal indices for the first and second decades of follow-up for each 

participant with at least 20 years of follow-up (N=271). The seasonal index represents the 

ratio of the proportion of weeks with clinically significant symptoms during the observed 

peak (December-April) relative to the remainder of the year. A seasonal index of 1 would 

suggest an equal proportion of time spent with clinically significant depressive symptoms 

during the winter months relative to the rest of the year. The top panel includes the entire 

Cobb et al. Page 15

Compr Psychiatry. Author manuscript; available in PMC 2015 November 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



sample (rho= −0.03, p=0.59) and the lower panel includes the mostly untreated sample 

(N=147, rho= −0.01, p=0.90).
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Figure 3. 
Timing of relapse into minor or major depressive episodes in persons with unipolar major 

depression. There were a total of 602 new episodes of minor depression and 579 new 

episodes of major depression in the sample. Depressive episodes were most likely to begin 

in January (11.2%) and least likely to begin in July (6.4%).
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Table 1

Legend: This table represents the scale raters used during follow-up to quantify symptom severity for major 

depression and mania. Clinically significant symptomatology was based on a rating of 3 or higher.

LIFE Psychiatric Status Scale for Episodic Affective Disorders

Code Term Definition

6 Definite criteria
severe

Meets RDC criteria for definite and either prominent psychotic symptoms
or extreme impairment in functioning

5 Definite criteria Meets RDC criteria for definite but no prominent psychotic symptoms and
no extreme impairment in functioning

4 Marked Does not meet definite RDC criteria but has major symptoms or
impairment from this disorder

3 Partial remission No more than moderate impairment in functioning, but still has obvious
evidence of the disorder.

2 Residual Either patient claims not to be completely back to “usual self” or rater
notes the presence of one or more symptoms of this disorder in no more
than a mild degree

1 Usual self Patient returns to “usual self” without any residual symptoms of this
disorder.
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Table 2

This table represents the scale raters used to quantify symptom severity for minor depression, intermittent 

depression, or hypomania. Clinically significant symptomatology was based on a rating of 3 on these scales.

LIFE Psychiatric Status Scale for all other conditions (Chronic minor depression, intermittent depression and 

hypomania)

Code Term Definition

3 Definite Criteria
Severe

Meets definite RDC criteria for this disorder

2 Probable Criteria Mild Previously met RDC criteria for chronic minor/intermittent depression,
minor depression, intermittent depressive features, or hypomania and
now has some minor manifestations of one of these disorders.

1 Not Present Previously met RDC criteria for the disorder but currently there is no
evidence of this disorder.

Compr Psychiatry. Author manuscript; available in PMC 2015 November 01.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Cobb et al. Page 20

Table 3

Sociodemographic and Clinical Characteristics for Sample at Study Entry

Characteristics Entire Sample
(n=298)

Sex n(%)

    Male 109 (37%)

    Female 189 (63%)

Marital Status

    Married/Partnered n(%) 146 (49%)

    Divorced/Separated 47 (16%)

    Single 95 (32%)

    Widowed 10 (3%)

Education

    Without diploma n(%) 58 (19%)

    High school graduate 92 (31%)

    Some college 82 (28%)

    College graduate 66 (22%)

Age at study intake Mean (S.D.) 37.8 (14.1)

Median 34 (47–27)

(IQR)

Age at onset of 1st lifetime affective episode Mean (S.D.) 26.7 (12.7)

Median 24 (33–18)

(IQR)

Number of depressive episodes prior to intake n(%)

  None 102 (34%)

  One 75 (25%)

  Two 44 (15%)

  Three or More 77 (26%)

Inpatient status at intake 226 (76%)

Comorbid conditions at intake (Research
Diagnostic Criteria)†

n(%)

  Generalized anxiety disorder 20 (7%)

  Panic disorder 16 (5%)

  Phobic disorder 26 (9%)

  Obsessive compulsive disorder 4 (1%)

  Alcohol use disorder 67 (22%)

  Drug use disorder 17 (6%)

†
Ever met criteria for disorder in lifetime.
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Table 4

This table gives estimates of fixed effects for the a priori (Nov-Jan) and post hoc (Dec-Apr) seasonal 

indicators and pertinent covariates derived from generalized linear mixed models.

TABLE 3: Generalized Linear Mixed Models - Solutions for Fixed Effects

Variable Effect size 95% C.I. p-value

Model 1: Seasonal Indicator Nov-Jan

Season −0.048 −0.105 to 0.0086 0.096

Female gender −0.259 −0.755 to 0.238 0.31

Age 0.052 0.044 to 0.0592 <.0001†

Treatment Use −0.945 −1.015 to −0.875 <.0001†

Model 2: Seasonal Indicator Dec-Apr

Season −0.068 −0.121 to −0.016 0.011†

Female gender −0.259 −0.755 to 0.237 0.31

Age 0.051 0.043 to 0.0585 <.0001†

Treatment Use −0.945 −1.016 to −0.875 <.0001†

†
Significant
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