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Recent literature on Seasonal Affective Disorder (SAD) has begun to focus on

diathesis stress models, including Young and colleagues’ (1991) Dual Vulnerability
Hypothesis (DVH). The DVH posits that individuals must possess both a biological
vulnerability to developing vegetative symptoms and a psychological vulnerability to
developing mood symptoms in order to develop SAD episodes. Such a model addresses
SAD as well as non-seasonal depression, and suggests that there may be an as yet
unidentified group suffering from only the biological vulnerability (i.e., winter anergia).
However, until very recently few studies have directly tested this model, and most have
focused on the possible psychological mechanisms related to mood symptoms (e.g.,
McCarthy et al., 2002; Young & Azam, 2003). Research has demonstrated a temporal
relation between and mood and vegetative symptoms, with vegetative symptoms having
an earlier onset than mood symptoms (McCarthy et al., 2002; Young et al., 1991)

supporting the idea that separate factors related to the two symptom clusters exist. The

current study represents a longitudinal assessment of vegetative and mood symptoms, as



well as cognitive factors (i.e., rumination, automatic thoughts, attentional bias) that may
represent part of the psychological vulnerability shared by SAD sufferers. Furthermore,
the present study represents the first attempt to recruit and classify individuals with
winter anergia (i.e., individuals possessing only a biological vulnerability component).
Sixty-seven individuals participated in the study across three groups, individuals with a
history of SAD (i.e., SAD-HX), history of winter anergia (i.e., WA) and with no history
of depression. Findings supported the DVH, with an early vegetative symptom onset
than mood symptom for the SAD-HX group. SAD-HX group participants also evidenced
more ruminative responses and negative automatic thoughts about the seasons. Findings
are generally supportive of Young et al.’s (1991) DVH and directions for future research

are suggested.
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Chapter I
INTRODUCTION

Although the effects of weather and season on mood have received some attention
for centuries (Wehr et al., 1986), Seasonal Affective Disorder (i.e., winter depression) has
only been systematically researched over the past few decades. In 1984, Rosenthal and
colleagues described and named this syndrome Seasonal Affective Disorder (SAD;
Rosenthal et al., 1984). Since the 1980s, investigators have begun to examine the
relations between the changing of the seasons and the onset of mood and behavior
alterations associated with SAD. Several biological and genetic models have been
offered to explain SAD phenomena but only recently have researchers begun to explore
the contributions of psychological factors.

Although the vast majority of individuals experience some seasonal mood and
behavior changes, (i.e., as much as 92% of the population), a smaller percentage (i.e., 2 -
10%) report experiencing significant changes in mood and behavior that affect their
ability to function (Kasper et al., 1989). Because of the widespread experience of
seasonal mood and behavior changes (i.e., seasonality), SAD researchers have proposed
that seasonality exists on a continuum (Kasper et al., 1989). Examining subsets of the
population with symptom profiles that vary along the seasonality continuum from
significant to subclinical (i.e., sub-syndromal) to normative may lead to answers about
why some individuals develop the disorder. For example, if individuals with SAD share
other characteristics besides diagnosis that are not seen in individuals with sub-syndromal
or normative degree of seasonal changes, identification of these characteristics may point

to additional important etiological factors. In addition, investigating individuals who



experience sub-syndromal levels of seasonality may lead to the identification of
protective factors that guard against development of the disorder. Such protective factors
may provide answers to questions regarding etiology as well as provide ideas for
alternative treatment interventions.

Until recently, much of the empirical focus regarding etiological factors in SAD
has been from a biological perspective. Biological theories of SAD have tended to center
on the relation between an individual’s exposure to light and SAD symptom onset.
During the fall and winter, less sunlight becomes available because the days shorten. Due
to this observation that less available light coincides with subsequent symptom onset,
early research on SAD sought to compensate for the lower levels of light in the
environment by exposing SAD sufferers to artificial bright light (e.g., Rosenthal et al.,
1984). This type of bright light therapy appears to be an effective treatment for some
individuals with SAD (see Terman et al., 1989). However, researchers need to be
cautious about inferring causality from treatment studies. For example, a reduction of
seasonal symptoms may transpire through pathways separate from etiological
mechanisms. In addition, biological models inferring causality related to light exposure
have not been able to account for annual differences in the experience of SAD from year
to year. Researchers have found that symptom severity in individuals differs from year to
year such that some individuals with a history of winter depressive episodes do not meet
criteria for a depressive episode every winter (e.g., Rohan, Sigmon, & Dorhofer, 2003;
Rosenthal et al., 1984). Although further research may lead to more detailed hypotheses
of mechanisms relating light availability to subsequent symptom onset, it is likely that

non-physiological factors are also involved.



In an effort to examine the role that psychological factors may play in SAD
episode development and symptom severity, researchers have begun to investigate
cognitive processing in individuals with SAD (e.g., Bouhuys, Meester, Jansen, & Bloem,
1994; Rohan et al., 2003; Spinks & Dalgleish, 2001). Researchers have compared
cognitive processes in individuals experiencing SAD with Controls (e.g., Bouhuys et al.,
1994; Rohan et al., 2003) and with individuals suffering from non-seasonal depression
(Sigmon, Whitcomb-Smith, Kendrew & Boulard, 2003). These initial studies suggest
that cognitive factors (e.g., attentional bias, increased rumination) are related to SAD,
similarly to the hypothesized relation of these factors to nonseasonal depression (e.g.,
Gotlib & McCann, 1984; Nolen-Hoeksema, 1987). Although cognitive processes are less
likely to play a major role in the initial onset of the disorder, cognitive factors have been
hypothesized to play a role in the onset of subsequent episodes, the maintenance of the
disorder and the experience of SAD symptoms (Rohan et al., 2001). However, the
precise function of cognitive factors in SAD has yet to be determined. This study is
designed to investigate further the role of cognitive factors in the maintenance and
experience of SAD symptoms.

By integrating the findings from biological research on SAD and the more recent
research on cognitive factors related to SAD, researchers have proposed two possible
diathesis-stress models. The earlier model, the dual vulnerability hypothesis, proposes
that individuals must possess a biological vulnerability to developing the vegetative
symptoms (i.e., physical symptoms such as fatigue, increased appetite, hypersomnia) of
SAD and a psychological vulnerability to developing depression (Young, Watel,

Lahmeyer, & Eastman, 1991) in order to develop SAD. The authors suggest that the



biological vulnerability is a physiological sensitivity to changes in photoperiod related to
onset of vegetative symptoms. However, they do not detail what comprises the
psychological vulnerability. Although later research suggests that rumination may play a
role, the psychological vulnerability component needs to be addressed more thoroughly in
the literature. This model predicts that individuals without both vulnerabilities would not
develop SAD, but rather subclinical levels of symptoms (i.e., sub-syndromal). Since the
dual vulnerability hypothesis was proposed, based upon the findings of one retrospective
study, only a few studies directly addressing the model were found in a search of the
literature (Lam et al., 2001, McCarthy, Tarrier & Gregg, 2002; Young & Azam, 2003).
A later diathesis-stress model of SAD (Sigmon, Rohan, & Boulard, 2001)

expands upon the dual vulnerability hypothesis by integrating Lewinsohn’s behavioral
theory of depression (1974) and Beck’s cognitive theory of depression (e.g., Beck, 1969).

According to the model, reduced positive reinforcement from the environment and
rumination by the individual also play a role in the maintenance of depression in SAD.
Similarly, this second model is based on preliminary data (Rohan et al., 2003) and also
has not been adequately tested. The proposed study seeks to test the hypothesis that there
are two separate clusters of SAD symptoms with unique onset, as predicted by the dual
vulnerability hypothesis (McCarthy,et al., 2002; Young et al., 1991). In addition, this
study will investigate the psychological vulnerability component proposed by both
diathesis-stress models through the examination of possible roles for cognitive factors in
SAD.

The following review provides a synopsis of findings in the epidemiological

literature as well as greater detail regarding research on biological and psychological



factors that have been implicated in SAD. Biological and diathesis-stress models will be
covered, as well as psychological models of non-seasonal depression that may have
relevance for understanding SAD processes. Lastly, a new study investigating the dual
vulnerability hypothesis and cognitive vulnerability related to SAD is proposed. The
current study is designed as a test of Young and colleague’s (1991) dual vulnerability
hypothesis using prospective symptom measurement. In addition, this study investigates
the psychological vulnerability proposed in this hypothesis (1991) by the use of self-
report measures and weekly diaries of cognitions. Furthermore, this study examines the
hypothesized continuity of seasonality by investigating similarities and differences
between individuals with SAD, winter anergia (i.e., only experiencing the vegetative
symptoms related to SAD), and Controls (i.e., not experiencing significant changes in
mood and behavior across the seasons).

Seasonal Affective Disorder: Definition of the Disorder

Clinically, SAD is diagnosed as a recurrent depressive mood disorder (i.e., major
depression, bipolar I or bipolar II disorders) with a seasonal specifier (APA, 1994). The
defining criteria reflect the characteristic onset and remission of symptoms over the
course of the year, namely that symptoms appear in late fall or winter and abate in the
spring for the winter type. Although the winter type of SAD is more common, recurrent
episodes in summer (summer SAD) have also been recognized (APA, 1994). This
investigation will target the more prevalent winter type of SAD.

SAD is often distinguished from non-seasonal depression not only by the temporal
pattern of recurrent symptom onset and remission, but also by the atypical depression-

symptom profile that most individuals with SAD exhibit. In addition to depressed mood



and anhedonia, the symptomotology of seasonally patterned episodes may include
anergia, hypersomnia, overeating, weight gain and carbohydrate craving (APA, 1994).
However, according to Diagnostic and Statistical Manual -1V (DSM-1V) criteria, the
presence of atypical symptoms is not required to meet criteria for SAD (APA, 1994). In
order to meet diagnostic criteria for the seasonal specifier, depression symptoms must
occur in a seasonal pattern for two consecutive years in the past with no non-seasonal
episodes present (APA, 1994). Thus, seasonality of subsequent onset and remission is the
sole invariant characteristic of SAD, with depression ranging in severity from mild to
severe. In addition to effects typically associated with nonseasonal depression (e.g.,
depressed mood, anhedonia), the associated symptoms of SAD (e.g., fatigue and
hypersomnia) may have secondary effects of decreased job performance, as well as
interference with intimate relationships and friendships (Rosenthal et al., 1984).
Previously, Rosenthal and colleagues (1984) had devised more inclusive criteria
in order to ensure that SAD researchers would be consistent in their determination of a
SAD diagnosis. Research criteria for SAD include a history of depressive episodes that
occur during fall-winter with at least two episodes occurring during consecutive years,
symptoms remitting during spring-summer, and no seasonally linked psychosocial
variable that might be responsible for changes in mood or behavior (Rosenthal et al.,
1984). Thus, individuals do not need to be currently depressed, nor must they have
experienced a SAD episode the previous winter in order to be diagnosed with the
disorder. Although individuals must meet criteria for major depressive episode to be

diagnosed with SAD, the disorder is hypothesized to be distinctly different from non-



seasonal major depression. Thus, researchers have treated SAD as a separate entity from
major depressive episodes (Rosenthal et al., 1984).

According to the majority of SAD researchers (e.g., Lewy et al., 1988; Rosenthal
et al., 1984; Terman, 1988), the atypical symptom profile combined with proposed
etiological mechanisms (e.g., amount of light exposure, specific circadian rhythm
abnormalities) are not compatible with current models of non-seasonal depression
etiology. However, there are few studies directly comparing SAD to non-seasonal
depression (for an exception, see Sigmon, Whitcomb, Kendrew, & Boulard, 2003).
Therefore, it 1s difficult to draw conclusions about the relation between SAD and
depression. Because there are two alternative, albeit similar, conceptualizations of SAD
(i.e., DSM-IV criteria versus research criteria), some inconsistent findings in the literature
may be attributed to alternative assessment and diagnostic procedures. In addition,
caution is warranted in dismissing the applicability of findings within the non-seasonal
depression literature. Even if alternative etiological mechanisms are distinguished for
SAD relative to nonseasonal depression, there may be some processes (i.€., psychological
factors) in nonseasonal depression that would relate to SAD. In order to allow greater
generalizability of the results, this study will include SAD participants that meet both
DSM-1V and research sets of criteria.

Seasonal Affective Disorder: Epidemiology

Prevalence. The prevalence of SAD has been reported to vary according to the
latitude of the population being assessed (e.g., Rosen et al., 1990). In general, higher
latitude means increased prevalence of SAD (e.g., Kasper et al., 1989). However, as

detailed below, there are many exceptions and this relation appears to follow such a linear



relationship only in the United States (Mersch et al., 1999). As latitude increases,
photoperiod (i.e., the length of time the sun is up each day) decreases throughout the fall
and although begins to lengthen again, remains shortened throughout the winter months.
Evidence from correlational studies suggests that shortening photoperiod represents an
important factor in subsequent SAD episode onset (e.g., Potkin et al., 1993; Young et al.,
1997).

Initial evidence for the relation between latitude and SAD came from prevalence
surveys. Researchers sampled populations meeting criteria for SAD in the United States
at varying latitudes and found the following prevalence rates: New York City, NY 4.7%,
Nashua, NH 9.7%, Montgomery County, MD 6.3%, and Sarasota, FL. 1.4% (Rosen et al.,
1990). In an earlier study, the prevalence rate of SAD in Montgomery County, MD was
estimated at 4.3% (Kasper et al., 1988). In Alaska, SAD prevalence has been estimated at
9.2% of the population (Booker & Hellekson, 1992). In general, the prevalence of SAD
in the US appears to range from about 1% in the south to about 10% in the northern
states. Using the more stringent DSM-III-R interview criteria, however, as opposed to
self-report surveys, a large scale epidemiological study found that the overall US lifetime
prevalence rate of SAD was about 1.0% (Blazer, Kessler & Swatrz, 1998). This lower
rate may be due to the difference in assessment techniques (i.e., self-report questionnaire
versus structured diagnostic interview).

SAD prevalence has also been investigated in other countries, especially in Asia
and Europe. For example, prevalence rates in Japan have been estimated at 0.86% (Ozaki
et al., 1995), 4.4% in Italy (Muscettola et al., 1995), 1.9% - 2.9% in Britain (Eagles et al.,

1996) and 1.5 - 2.0% in Finland (Partonen, Partinen & Lonngvist, 1993). In separate



reviews of the international prevalence literature, researchers noted that the findings on
the relation between SAD prevalence and latitude are discrepant and that the effect of
latitude must be small if it exists at all (Mersch, et al., 1999; Murray et al., 2000).
Although some SAD researchers have suggested that the relation between latitude and
mood may be mediated by photoperiod and weather (e.g., Young et al., 1997), others
hypothesize that cultural (Partonen et al., 1993) and/or cognitive factors (e.g., more
negative thoughts about weather or photoperiod; Rohan et al., 2003) may play a
mediating role in the relation between latitude and SAD prevalence. Such mediating
factors could be responsible for the varying strength of the relation between prevalence
and latitude seen across studies.

Gender. Gender differences have been found in prevalence rates. However, there
are discrepancies regarding the proportion of women versus men diagnosed with SAD. In
a self-report study conducted in Maryland, 71% of individuals self-reporting SAD
symptoms were women (Kasper et al., 1989). Similarly, a study of four Eastern United
States locales found that 68% of sufferers were women (Rosen et al., 1990). In contrast,
11.1% of women in the population compared to 4.8% of men in Norway experienced
winter depression (Hansen, Lund & Smith-Silverstein, 1998). In contrast to these
population prevalence studies, one study has found a higher prevalence rate for men when
diagnosed using DSM-III-R criteria for Major Depressive Disorder with seasonal pattern
(Blazer et al., 1998). However, in that same study, women received significantly more
diagnoses of Minor Depressive Disorder (i.e., a proposed new category of depression

characterized by the requirement of fewer depression symptoms for diagnosis) with
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seasonal specifier. Several review articles indicate that SAD appears to be diagnosed in
more women versus men at about a 4:1 ratio (Lee et al., 1998; Lee & Chan, 1998).

In non-seasonal major depression and dysthymic disorders, women generally
receive 60-80% of the diagnoses (e.g., Sprock & Yoder, 1997). The relation of gender to
SAD prevalence rates is even greater than the relation between gender and non-seasonal
depression prevalence rates. This similarity of increased prevalence for women suggests
that SAD may resemble major depression more than bipolar disorder (Rosenthal et al.,
1984). However, one researcher reports that based on random mailings of the Seasonal
Pattern Assessment Questionnaire (SPAQ; Rosenthal, Bradt & Wehr, 1984) no gender
differences were found. According to the authors, females may seek help more than
males at SAD research clinics (Terman, 1988). However, it should be noted that the
SPAQ is a screening device used to assess the severity of seasonal symptoms, and does
not determine a diagnosis of SAD. Although different means of assessing SAD
prevalence makes it difficult to draw conclusions about the exact proportion of the gender
differences in SAD, the vast majority of studies indicate that there is a higher prevalence
of SAD for women.

The SAD literature offers several possible explanations for the differences in
prevalence rates across gender. Some researchers suggest that genetic factors may be
related to gender differences based on heritability of symptom patterns in twin studies
(e.g., Jang et al., 1997). These investigators conducted genotype analyses indicating that
the genetic factors related to seasonality in women differ from those genetic factors in
men related to seasonality. Others suggest that the gender difference may be due to

biochemical responses related to climatic variables or to sampling bias (Lee & Chan,
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1998). The DSM-IV (APA, 1994) treats SAD as a specific variant of Major Depressive
Disorder (MDD), noting that depressive disorders are twice as frequent in women than
men. However, despite acknowledging that women comprise a higher percentage of
sufferers with SAD than in MDD, contradictorily the DSM-IV also states that it is unclear
whether female gender is associated with a greater risk of developing SAD than is already
attributed to developing MDD.

It is possible that the gender differences in SAD may be due to factors implicated
in the gender differences seen in nonseasonal depression. For example, Response Styles
Theory (Nolen-Hoeksema, 1987) was originally proposed as an explanation for higher
rates of MDD in women. However, it has also been suggested that response styles may
play a role in recurrent SAD episode onset (Rohan et al., 2003; Young et al., 1991). This
theory and its relation to SAD will be discussed in greater detail in a later section.
Although several hypotheses have been presented, there is no consensus among
researchers regarding the higher proportion of women, compared to men, who suffer from
SAD. Additional research investigating gender differences would add to our
understanding of the disorder and may shed light on new ideas regarding etiological
factors.

Seasonality as Continuum. Some degree of change in energy level, weight gain,

increased sleep and lessened social contact across the seasons is commonly experienced
in the general population (e.g., Terman, 1988). Epidemiological studies suggest that 92%
of the population may experience seasonal changes in mood and behavior in the United
States (e.g., Kasper et al., 1989). Individuals, however, differ both in the degree of

severity of seasonal symptoms they report and also differ in the degree to which symptom
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severity is viewed as a problem. Whereas individuals who experience clinical levels of
depression dependent on the season may meet criteria for SAD, others may experience
significant, albeit less severe or more transient, changes in mood and behavior with the
seasons. Those individuals mildly affected by the seasons have been termed
subsyndromal (S-SAD; Kasper et al., 1989) or suffering from “winter blues” (Rosenthal,
1998). Studies have estimated S-SAD prevalence between 13.5% (Terman, 1988) and
18% of the population in the U.S. (Kasper et al., 1989). In support of the seasonality
continuity hypothesis, S-SAD appears to be influenced by variables such as age, gender,
and latitude in a manner similar to the relation between these variables and SAD.
Within the SAD literature, S-SAD has predominantly been investigated by self-
report surveys (e.g., Kasper et al., 1989; Rohan & Sigmon, 1999; Rosen et al., 1990). In
addition, it has been described in terms of decreased symptom severity relative to SAD
diagnostic and research criteria. Generally, S-SAD has been defined as a score of 11 or
greater on the Global Symptom Severity Scale (GSS) of the SPAQ (Kasper, et al., 1989).
The GSS includes ratings of degree of seasonal change of six symptoms: sleep length,
social activity, mood, weight, appetite, and energy level. Researchers in the S-SAD
literature, however, have not specified the number of symptoms, type of symptoms, or
level of severity of each symptom required in the pattern of symptoms in order to be
considered S-SAD. Accordingly, some individuals categorized as S-SAD could have
more severe psychological symptoms (i.e., mood, social activity) and others could have
exclusively vegetative symptoms (i.e., changes in sleep, weight, appetite, and/or energy).

Subtypes of Seasonality. Preliminary evidence suggests that there may be a

vegetative symptoms subgroup within the S-SAD population (Boulard & Sigmon, 1999).
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Other researchers have noted the usefulness of studying such a population (Young,
1999a), yet this research has not been conducted in any systematic fashion. Thus far,
winter anergia has mostly been described in clinical reports (e.g., Ibatoullina, Praschak-
Reider, & Kasper, 1997; Mueller & Davies, 1986), in part because it does not fit any
diagnostic category or published research criteria (Boulard & Sigmon, 1999).

In a pilot study, individuals with S-SAD winter anergia were compared to
individuals with S-SAD with depressed mood (Boulard & Sigmon, 1999). Individuals
that scored at least 12 on GSS somatic items and included significant ratings of depressed
mood (total score > 8 on mood items) as a symptom were placed in the winter dysphoria
group (WD). Individuals who scored at least 12 on GSS somatic symptoms and scored
less than six on the mood items (i.e., slight or no changes in mood across seasons) were
categorized as the winter anergia (WA) group. As expected, depressed mood and
negative cognitive styles scores (i.e., automatic thoughts and dysfunctional cognitions)
were significantly higher in the WD group than the WA group. As indicated on the
SPAQ, fewer participants in the WA group than those in the WD group perceived
seasonal changes to be a problem. Individuals in the WA group also tended to report
feeling comparatively better than the WD group when affected by winter weather (e.g.,
cold, cloudy, snowy). The researchers also found that the WD participants reported more
changes in food preference than the WA group.

This study provides initial support for differentiating subtypes of S-SAD.
However, the investigators used the SPAQ, which measures symptoms retrospectively
and assesses one’s general experience across seasons. In addition, the studies used only

college students and the sample sizes were relatively small (i.e., In study 1, nwa = 25, nwp
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=21; In study 2, nwa = 15, nwp=11). Also, the WA group was compared to what is
essentially a nonclinical, S-SAD group. It may be important to investigate the validity of
different symptom profiles (i.e., different types) of SAD and S-SAD. Subtypes of SAD
and S-SAD may have different factors that maintain the symptoms, which may have
implications for differential treatment methods.

There have been no comparisons between a winter anergia subtype and the SAD
population. Nor have there been published studies using WA groups with prospective
symptom measurement. Prospective symptom measurement is important for
corroborating retrospective symptom reporting. The overall lack of research on the WA
subtype within the SAD literature may be in part due to the fact that SAD has been
described as a disorder of depression (Young et al., 1991) and SAD research criteria
require the diagnosis of major depressive disorder (MDD). Therefore, the concentration
has included mood symptoms (i.e., depressed mood, anhedonia) rather than focusing
exclusively on patterns of vegetative symptoms. Vegetative symptoms are generally
given less attention than depressed mood in the nonseasonal depression literature. This is
likely due to the DSM-IV criteria for depressive episodes setting depressed mood and
anhedonia as primary (i.c., one or both are necessary for diagnosis; APA, 1994).
Furthermore other symptoms, including vegetative symptoms, are necessary for diagnosis
but are not seen as defining of the disorder as are the mood symptoms. Clearly, these
distinctions need to be further investigated in SAD and S-SAD populations.

There are several important reasons to examine winter anergia and its relation to
SAD. The dual vulnerability hypothesis suggests that SAD may be a depressive episode

that occurs in reaction to or in relation to a core set of anergic symptoms (Young et al.,



15

1991). Although individuals with an annual pattern of WA display primarily vegetative
seasonal changes at the time of assessment, they may be at risk for developing SAD at a
later point in the life span. Alternatively, studying individuals who report significant
vegetative symptoms with little or no mood changes may hold clues to factors that buffer
the effects of the changing seasons on the development of depression. In addition,
studying this group may lead to answers about why individuals with a history of SAD do
not necessarily meet diagnostic criteria for MDD every year, although they may exhibit
sub-clinical levels of symptoms (e.g., Rohan et al., 2003).

Similarly, it is important to examine why some individuals with significant
seasonal changes develop clinical levels of depression and others do not. Investigating
both WA and SAD may lead to the identification of etiological factors that contribute to
the development of initial episodes of SAD. In addition, research on WA may lead to the
development of alternative treatment strategies for SAD. Individuals with WA may
exhibit behavior or cognitive patterns that act as protective factors against developing
SAD. If these behavioral or cognitive protective factors can be identified, it is possible
that teaching these strategies to individuals with SAD may diminish their affective
symptoms. On the other hand, research may find that the two populations are sufficiently
unrelated and changes in seasonal symptoms can be viewed as distinct from the
disordered mood and behavior of SAD. Clearly, more research is needed to investigate
similarities and differences between WA and SAD.

Current Models and Therapies

Genetic Relations. In one of the first studies investigating seasonal depression,

Rosenthal and colleagues (1984) noted that the majority of participants (69%) reported a
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first degree relative with a major affective disorder. Interestingly, only 17% of
participants reported a family history of SAD. However, the researchers noted that
reliable diagnoses and information about the total number of first degree relatives of the
participants were absent (Rosenthal et al., 1984). Twin studies have also been used to
investigate the role of genetic factors in the etiology of SAD (e.g., Jang et al., 1998).
Several studies suggest that there may be a genetic component for seasonality (e.g., Jang
et al., 1997; Madden et al., 1996). For example, in an Australian sample, genetic
influences have been reported to account for 29% of the variance in the risk onset of
seasonal symptoms in both genders (Madden et al., 1996). In another study investigating
gender differences in seasonality, hentability of seasonal changes was estimated to be
69% for men and 45% for women (Jang et al., 1997). To account for these different
heritability estimates, the researchers suggest that males may inherit genetic protective
factors that make it less likely that a male would develop SAD. In addition, the heritable
factors affecting seasonality in females appear to be different than the factors affecting
males. For example, the genetic influences measured for SPAQ symptoms indicating
heritability are greater for male monozygotic twins than for female monozygotic twins.

It is important to note that genetic studies have investigated seasonality, not SAD
per se, using the SPAQ. As noted previously, the SPAQ assesses mood and physiological
changes across the seasons but lacks the precision and depth to distinguish SAD from
subclinical levels of seasonal changes (Magnusson, 1996). Therefore, findings regarding
genetic contributions to SAD are limited. Although results from genetic studies generally
indicate that a significant amount of variance is accounted for by familial transmission,

clearly there are other influences as well. More research is needed in order to determine
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exactly what genetic information is transmitted that translates into SAD or S-SAD
vulnerability. In addition, other researchers have failed to find strong relations between
seasonal changes in sleep, appetite and weight among biological relatives in the general
population (Sasaki et al., 1998). Yet, investigators have found significant correlations
between spouses for these changes (Sasaki et al., 1998). These recent findings suggest a
prominent role for environmental influences (Jang et al., 1997), especially for seasonal
behavioral changes in SAD episode development. Taken together, research suggests that
genetic factors, the environment, and likely the interaction of the two, represent possible
factors in the etiology of initial SAD episodes and need to be accounted for in a
comprehensive model of the disorder.

Neurotransmitter Dysregulation. Dopamine, noradrenaline, and serotonin

dysregulation have been implicated in the development of SAD episodes (e.g., Rosenthal
et al., 1984, Skwerer et al.,1988; Wirz-Justice et al., 1992). In particular, serotonin is
hypothesized to play a role in the general regulation of sleep, appetite, activity, and mood.
Some investigators conceptualize that carbohydrate craving and the need for increased
sleep observed in SAD represent compensatory mechanisms that strive for homeostasis in
the serotonergic system (e.g., Thase & Howland, 1995). In part due to the observation
that these behaviors are commonly disrupted in SAD, serotonin models have increasingly
received more attention than other neurotransmitter models (Dalgleish et al., 1996).
Serotonin depletion also has been hypothesized to play a role in the development
and maintenance of non-seasonal depressive episodes. Studies investigating the
possibility of abnormalities in serotonergic receptor functioning in SAD, however, have

been inconclusive (e.g., Schwarz et al., 1999). For example, using a drug challenge with
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a partial agonist of serotonin in individuals diagnosed with SAD, researchers found that
post-synaptic serotonergic receptors appeared to function normally (Schwartz et al.,
1999). However, there is some support for the role of serotonin in that drugs
hypothesized to act on the serotonergic system have resulted in reports of reduced levels
of SAD symptoms (e.g., Lam et al., 1995).

Serotonin selective-reuptake inhibitor (SSRI) antidepressant drugs have been
studied in the treatment of SAD (e.g., Hesselmann et al., 1999; Lam et al., 1995;
Ruhrmann et al., 1998) as well as non-seasonal depression (e.g., Beasley, Nilsson, Koke,
& Gonzalez, 2000). One SAD study, using a multi-center, placebo-controlled design,
found a 59% clinical response rate (had a 50% or greater reduction in scores on SIGH-
SAD or BDI) for fluoxetine compared to 34% for pill placebo (Lam et al., 1995).
However, the researchers reached these conclusions despite the lack of significant
difference between fluoxetine and placebo groups on the SIGH-SAD and BDI at the end
of the study. Another SAD study used a randomized, parallel design to investigate the
effects of fluoxetine versus light therapy (Ruhrmann et al., 1998). The drug group
received one week of placebo, followed by 5 weeks of fluoxetine treatment (i.e., 20 mg
per day). The light therapy group received one week of dim “placebo light” followed by
5 weeks of light therapy (i.e., 3000 lux for 2 hours per day). Both treatments improved
depression scores compared to the baseline; light improved overall depression scores
faster and medication improved atypical (e.g., social withdrawal, weight gain, increased
appetite, carbohydrate craving, hypersomnia, fatigue, late day energy or mood slump)
depression symptoms faster (Rurhmann et al., 1998). No wait-list or office visit support

controls were included in this study, so it is difficult to conclude whether either treatment
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contained interventions that improved depression or if passage of time played a major
role in symptom reduction. Although treatment studies utilizing serotonergic drugs lend
support to theories of neurotransmitter dysregulation in SAD, it is important to recognize
that SSRIs have effects on other neurotransmitters as well. In general, antidepressant
therapy is considered less effective in the treatment of SAD and light therapy is still
considered to be the treatment of choice (Dalgleish et al., 1996; Lee & Chan, 1999;
Terman & Terman, 1999).

Light-dependency Models. There are several proposed mechanisms that

specifically relate to the action of light on symptoms of SAD. However, the majority of
scientific support for the biological models of SAD comes from correlational findings of
decreased photoperiod (especially at higher latitudes) during winter (i.e., when SAD
symptoms occur) and that light therapy represents an effective treatment for SAD
symptoms. Some of the biological models of SAD that account for light therapy efficacy
are detailed below. None of the theories, as of yet, details fully articulated mechanisms of
how sub-threshold levels of light would translate to depression and atypical vegetative
symptoms or why only a small portion of the population is affected by clinically
significant seasonal changes. Nor do light-dependency models account for the variability
of experience of SAD episodes from year to year for many suffers (i.e., why individuals
with a history of SAD do not meet criteria for depressive episode every winter).
Furthermore, the current biological models cannot fully account for the cultural and
gender differences found in prevalence rates.

Photoperiod. According to the photoperiod model of SAD, symptoms of SAD are

similar to photoperiod-dependent seasonal physiological changes seen in animals (e.g.,
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Lewy et al., 1988). Thus, researchers have investigated the decreasing photoperiod as an
etiological factor in the development of SAD episodes (i.e., as the length of daylight
shortens, depressive symptoms begin their onset). Light therapy is generally administered
in the morning or evening, rather than mid-day, and bright light exposure is hypothesized
to extend the number of hours of exposure to daylight (e.g., Lewy et al., 1988). The
photoperiod model emphasizes that the length of daylight represents a cue for the
emergence of certain abnormal physiological changes (e.g., fatigue, hypersomnia). In
essence, this model posits that SAD is set in motion by an insufficient amount of time
that an individual is exposed to natural light (i.e., inadequate photoperiod).

However, light therapy does not improve all of the symptoms associated with
SAD for many individuals (Terman et al., 1996). In addition, the photoperiod model does
not address the mechanism by which decreased hours of daylight would cause depressive
symptoms. Even in short photoperiods (e.g., Alaska, Iceland), the prevalence rate of
SAD is less than 10% of the general population (Booker & Hellekson, 1992; Magnusson
& Stefansson, 1993). Although the entire population is exposed to shortened periods of
daylight during the winter season, only a small percentage reports being affected. In
addition, researchers have found that the amount of time spent outdoors in natural
sunlight is not predictive of onset of recurrent SAD episodes (Graw et al., 1999). In this
particular study, women with SAD did not spend less time out of doors in the winter than
Controls. In general, the research findings for the photoperiod model are contradictory,
small samples are utilized, and results are not seen as conclusive in confirming the role of
photoperiod in SAD (Lee et al., 1998). Furthermore, investigators have also found that

using light therapy to alter the length of the photoperiod is not necessary (i.e., midday
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bright light exposure) for the therapeutic effects of light therapy (e.g., see Terman et al.,
1989). The empirical findings on light exposure suggest that sensitivity to light rather

than length of exposure may be the more important factor.

Circadian phase-shift. Biological rhythms in cycles of about 24 hours (i.e.,
circadian rhythms) represent internally regulated cycles of bodily function. These
rhythms include cycles of wake and sleep, body temperature, and hormonal and
neurochemical levels among others. In the phase-shift model, individuals with SAD
display abnormally phase-advanced or phase-delayed biological cycles during the winter
(Lewy et al., 1988). In other words, daily patterns of wake/sleep, hormonal secretions,
and others, do not match the daylight (i.e., photoperiod) and daily routine of SAD
individuals.

According to this model, light therapy serves to “reset” the biological clock that
controls the biological rhythms, therefore, individuals whose circadian rhythms are phase-
delayed should respond best to bright light administered in the morning (Lewy et al.,
1988). However, comparisons of administration times of bright light with individuals
with SAD have been inconclusive (Lee et al., 1998; Sato, 1997; Terman, et al., 1989).
There is some evidence that moming administration of light therapy is more effective
than evening administrations (e.g., Lewy et al., 1987). However, other researchers have
found that evening light therapy is also efficacious (e.g., Terman et al., 1989; Wehr et al.,
1986), and suggested that more research is needed regarding this theory. Recently,
researchers using larger samples and measuring circadian phase from onset of melatonin
secretion, have found morning light to advance circadian phase. and to be more

efficacious in remitting SAD symptoms (Terman et al., 2001). Researchers, however,
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have still not been able to identify why some individuals might be more susceptible to
developing phase-delays than other individuals. Furthermore, the mechanism by which
phase-delays of melatonin levels produce SAD symptomatology have not been specified.

Photon-counting, The photon-counting model posits that the quantity of light

energy sufficient for normal mood maintenance is not available during the shorter
photoperiod (Rosenthal & Wehr, 1992). In examining the validity of the hypothesis, dose-
response relationships of light therapy have been investigated. According to this
hypothesis, a threshold amount of light would be needed to produce antidepressant effects
(Rosenthal & Wehr, 1992). In general, a dose-response relationship can be seen with
bright light therapy, although contradictory results have been observed across studies
when researchers have varied intensity and duration of bright light (e.g., Lee & Chan,
1999; Lee et al., 1998; Tam, Lam, & Levitt, 1995). In addition, initial studies suggest
that individuals with SAD have differences in retinal sensitivity to light relative to
Controls in the winter (Terman & Terman, 1999).

However, researchers who examined the relation between the amount of natural
light (i.e., daily hours of sunshine and total daily radiation) and mood have failed to find
an effect over seven years of collecting data on recurrent SAD symptoms’ onset (e.g.,
Young et al., 1997). Because support for this theory comes primarily from findings with
light therapy, the shortcomings in the light therapy literature detailed below also apply to
the photon counting model. The neural mechanism underlying this theory has not been
proposed, and more research is needed to establish support for this model (Lee et al.,
1998). Furthermore, investigators need to be able to explain why some individuals need

more light than other individuals.
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Light therapy. Light therapy generally consists of exposure to a bright high
intensity light source of 2,000 - 10,000 lux (i.e., units of illumination). In comparison,
the average household light bulb provides approximately 500 lux. Typically, an
individual sits in front of a light box for about 30 minutes to 2 hours daily following the
subsequent onset of SAD symptoms. For individuals who respond to light therapy,
symptom remission typically begins within a few days of commencing treatment and
relapse generally occurs within a few days after terminating exposure to bright light (Lee
et al., 1998).

Due to methodological differences and small sample sizes, bright light exposure
treatment outcome research has led to discrepant findings (Lee et al., 1998; Terman et al.,
1998). However, bright light therapy is currently considered the “gold standard” for
treatment of SAD. Several doses of light therapy, measured in light intensity, length of
time, as well as time of day (e.g., morning versus evening, or both) have been studied
(e.g., Rosenthal et al, 1984; Terman et al., 1998; Terman et al., 2001). According to one
meta-analysis, the best protocol for light therapy is an intensity of greater than 2500 lux
for two hours per day (Tam, Lam, & Levitt, 1995). This protocol produced response rates
of 36 - 75% SAD symptom reduction across the reviewed studies. The same review,
however, noted that protocols with greater light intensity (e.g., 10,000 lux) for shorter
periods of time (e.g., 30 minutes per day) have also been investigated, with remission
rates similar to the less intense light treatments.

Although light therapy is currently the most effective treatment for SAD, even the
best light dose protocols do not alleviate all SAD symptoms. Furthermore, there are

some side effects of light therapy such as eye strain, headaches, feeling wired, nausea, and
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dizziness as well as induction of manic phases (Levitt et al., 1993; Terman & Terman,
1999). Individuals with eye disorders are cautioned against using light therapy, and the
long-term effects of light therapy are not known (Tam, Lam & Levitt, 1995). Itis
important to investigate other factors (e.g., cognitive factors) in search of alternative
treatment strategies for use with individuals who cannot use or benefit from light therapy.
Furthermore, it is important to continue to investigate other etiological factors that may
account for incomplete remission of symptoms with light therapy and may contribute to a
more comprehensive model of SAD.

One of the criticisms of light therapy outcome research has been the lack of a
valid placebo for comparison (e.g., Brown, 1990). Due to the nature of the treatment, the
majority of patients can obviously determine if they are being exposed to light. Meta-
analyses also support findings that even dim light therapy provides significant symptom
remediation (Lee et al., 1998; Tam et al., 1995; Terman, 1988; Terman et al., 1989). In
fact, some researchers have argued that light therapy is simply a placebo (e.g., Brown,
1990). Others have found that patient response to light therapy may be related to the
observed behaviors of both patients and interviews during assessment, suggesting
interpersonal factors may play a role in treatment response (Geertz, Bouhuys, Meesters, &
Jansen, 1995). However, a dose response based on light intensity has been demonstrated
by combining findings across several investigations in a meta-analysis (Lee & Chan,
1999). Research has shown that variance in remission rates may be dependent on the
timing of light administration and strength of light used (e.g., Dangleish et al., 1996).
The literature analyzed suggested that light therapy dose was positively correlated with

degree of improvement in typical depressive symptoms; however, this relation was not
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found for the atypical symptoms of SAD (Lee & Chan, 1999). Overall, the findings
indicate that greater intensities of light treatment are correlated with more improvement
on measures of depressive symptomotology, suggesting that light therapy is not just a
placebo (Terman, 1988; Terman et al., 1989).

The outcome literature for light therapy is also hampered by studies using small
sample sizes (Terman et al., 1989). Small sample sizes are likely to account for part of
the variability of efficacy in light therapy findings. Small sample sizes also decrease the
power of a study to find differences in efficacy across dose conditions. Power analyses
do suggest that most light therapy studies employ sample sizes too small to find statistical
differences between light therapy protocols, if they exist (Terman et al., 1989). Future
research investigating the promising treatment of light therapy needs to include adequate
sample sizes relative to the expected effect size so that findings may be interpreted with
confidence, and so that they will be useful to researchers planning future studies.

In addition to the problem of small samples, it has been suggested that SAD
research literature contains samples composed of heterogeneous symptom profiles
(Boulard & Sigmon, 1998). Heterogeneity of symptom profiles within samples may
hinder the ability to find statistical significance in some studies. Similarly, researchers
have suggested that diagnostic criteria are not reliable enough and that individuals who do
not demonstrate a treatment response to light therapy should not be diagnosed with SAD
(Terman et al., 1996). Although researchers did find that light therapy responders were
characterized by suffering from more of the atypical symptoms and non-responders
reported more of the melancholic symptoms, all measured symptoms were observed in

each group (Terman et al., 1996). The symptom clusters in responders versus non-
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responders were not distinct or unique. In addition, more evidence for possible
etiological mechanisms for SAD related to insufficient light are necessary before
drastically altering diagnostic criteria. Although some research suggests that less than
half of individuals with SAD respond to light therapy, it would seem more prudent to
label light therapy responders as a sub-set of SAD rather than redefine the disorder based
on treatment response.

Light therapy, however, is not a cure for SAD; sufferers must treat their symptoms
throughout every winter. Fortunately, light therapy has a good treatment response rate.
The average response rate in research is about 50% (Hodges & Marks, 1998) ranging
from less than 30% to about 70% across studies of varying doses (e.g., Lee, 1995;
Terman et al., 1996). However, a significant proportion of individuals with SAD (i.e.,
more than 30%) do not meet criteria for treatment response following light therapy.
Moreover, individuals using light therapy who do respond continue to experience
significantly greater symptomatology during light therapy (i.e., as assessed by the
Hamilton Depression Rating Scale, Seasonal Affective Disorder version) than they
experience during the summer months (Postolache et al., 1998). The majority of those
who do respond to light therapy continue to experience significant symptoms and
physiological differences (e.g., Lee et al., 2001; Michalon, Eskes & Mate-Kole, 1997).
Individuals who reported increased numbers of atypical symptoms on the Hamilton
Depression Scale, however, tended to predict improved response to light therapy (Oren et
al., 1992). Although light therapy has received empirical support, the evidence also

suggests that there is certainly room for improvement.
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In summary, none of the etiological models involving biological explanations for
SAD has gained overwhelmingly conclusive support (Lee et al., 1998). Most of the
biological models are based on the observation that SAD symptoms tend to respond to
bright light therapy, and work backward to explain why light alleviates symptoms (Lee et
al., 1998). However, recent research has suggested that symptoms of non-seasonal
depression also respond to light therapy (Kripke, 1998) and light therapy has also reduced
symptoms associated with bulimia nervosa and premenstrual dysphoria (Lam, 1998).
Findings like these reiterate the premise that just because a treatment works, it does not
means that it works for the reasons that are hypothesized.

Even though the photoperiod shortens and lengthens predictably every year,
individual SAD sufferers do not necessarily experience a depressive episode every winter
(e.g., Rohan et al., 2003; Rosenthal et al., 1984). In addition, although children have been
diagnosed with the disorder (e.g., Giedd, Swedo, Lowe, & Rosenthal, 1998; Glod, et al.,
1997; Glod & Blaisden, 1999; Sweedo, et al., 1995), many individuals with SAD appear
to develop symptoms during adolescence through the early 20’s (Rosenthal et al., 1984).
The light-based biological models cannot account for why would an individual suddenly
react differently to light. Research is sorely needed to further investigate the timing and
onset of initial SAD episode development. Furthermore, not all SAD sufferers
experience symptom remission with bright light therapy. Of those that do experience a
response to light treatment, not all symptoms may remit (Terman et al., 1996). It would
seem that there are other factors that require investigation regarding the etiology and
development of initial SAD episodes as well as the factors involved in subsequent SAD

episodes. Investigation into the role of cognitive processes may provide some answers.
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In addition, ignoring cognitive factors in the investigation and development of models of
SAD disregards the established findings regarding the process of depression (Sigmon et
al., 2003).

Psychological Models of SAD

In SAD, negative cognitions or thinking patterns may be particularly relevant to
the cyclical and recurrent nature of the disorder. The changing of the seasons, or shorter
periods of daylight, in the autumn months could be seen as a cue or prime for negative
cognitions. These cues may activate depressive schemas and induce the systematic use of
cognitive errors. The exact role that cognitions might play in the etiology, maintenance,
or recurrence of the disorder is not known (O’Brien et al., 1993), but several studies
found that negative cognitions are, at the very least, correlated with the disorder (e.g.,
Bouhuys et al., 1994; Rohan et al., 2003).

Cognitive behavioral therapy (CBT) has already been advocated for treating SAD
(Jang et al., 1998; Rosenthal, 1993), however, no data have been published on treatment
outcomes for CBT for SAD (Tam et al., 1995). SAD researchers have acknowledged that
cognitions are probably not the primary etiological factor in the development of the first
SAD episode but do support seasonality models integrating biological and psychological
mechanisms (Lacoste & Wirz-Justice, 1989). Two models integrating biological and
psychological findings have been proposed, the Diathesis-Stress Model of SAD (Sigmon,
Rohan & Boulard, 2001) and the Dual Vulnerability Hypothesis (Young et al., 1991).
These similar theories will be covered in detail in a later section. First, however, it may
be useful to explore cognitive theories of non-seasonal depression (e.g., Beck, 1979) and

how they may relate to SAD.
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Beck’s Cognitive Model of Depression. The negative cognitions that have been

explored in research on psychological factors of SAD are congruent with Beck’s
Cognitive Theory of Depression (Beck et al., 1979). His theory postulates three cognitive
components important to the construct of depression: cognitive errors, negative schemas,
and the cogmtive triad (Beck et al., 1979). The components of Beck’s Cognitive Theory
can be synthesized to summarize his proposed mechanism. First, the negative schemas
are activated (e.g., by low, sad mood), which influences cognitive processing of
environmental perceptions in a distorted, negative way (i.e., cognitive errors). The
distortion of the perceptions of the environment leads to production of negative
cognitions regarding topics within the cognitive triad, which leads to clinical levels of
depression (Kwon & Oei, 1994). Each of these concepts will be explored in more detail
and data from SAD research will be examined that is congruent with Beck’s model.

Depressive schema may be viewed as pervasive cognitive patterns or structures
that color the way information is attended to and processed within an individual. They
have also been referred to as “core beliefs.” A depressive schema can also be thought of
as a deeper level of cognition, “set[s] of rigid and unrealistic beliefs and expectations in
life (Kwon & Oei, 1994, p.335).” Alternatively, they can be conceptualized as
dysfunctional attitudes that refer to the cognitive triad.

According to Beck (1979), the cognitive triad consists of three negative thought
patterns that an individual endorses regarding the self, the future and the interpretation of
experiences in the environment (i.e., the world around). Additional depressive
symptomatology is then manifested as a consequence of the negative thoughts about

material within these three domains. These negative thoughts may be based in reality
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(e.g., I don’t have many friends) or they may take the form of cognitive distortions (e.g.,
Nobody will ever like me). Pathological processes would include negative thoughts in
the form of cognitive distortions.

Cognitive errors are ways of thinking that serve to maintain negative cognitions
despite contradictory information. A few examples of this type of thinking are: All or
none thinking (e.g., I am a complete failure or I am perfect, there is no in-between), using
“shoulds” to evaluate self or event (e.g., I should have done better), emotional reasoning
(e.g., I feel like a failure, so I must be a failure), and overgeneralizing (e.g., I'll never do it
right because I did it wrong once). Cognitive distortions may be situation or domain
specific, in that a person may use this type of thinking to evaluate one area of life, but not
others. Similarly, negative cognitions are hypothesized to be stable within an individual
but only accessible to the individual during periods of depressed mood (Persons &
Miranda, 1992). This mood-state hypothesis proposes a solution to the problem in
research in which negative cognitions are not consistently found in those vulnerable to
developing depression (Persons & Miranda, 1992). According to this model, an
individual must experience depressive symptoms (e.g., sad mood) before the negative
cognitions can be accessed.

Cognitive Findings in the SAD Literature. Many symptoms (e.g., depressed

mood, anhedonia, fatigue, and negative cognitions) are shared between SAD and non-
seasonal depression (e.g., Rohan et al., 2003). Similarly, psychological factors are
hypothesized to play an important role in the development and maintenance of non-
seasonal depression (Beck, 1979), this has not yet been thoroughly investigated in SAD.

Negative patterns of cognitions similar to those found in non-seasonal depression can be
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considered as possible mediators or moderators of SAD. Researchers have proposed that
deep cognitions (i.e., dysfunctional attitudes) may function as cognitive moderators
between negative events and depression (Kwon & Oei, 1994). In addition, they suggest
that automatic thoughts (i.e., surface level cognitions) may function as cognitive
mediators. Investigators describe a moderator as a variable that affects the relation
between the independent and dependent variable by interacting with the independent
variable (Kwon & Oei, 1994). For example, when a negative life event occurs,
dysfunctional cognitions moderate the effect of the negative event through cognitive
processing (i.e., the perception of the event).

Preliminary correlational support for faulty cognitive processing has been found in
studies of SAD and personality dimensions (e.g., Jang et al., 1998). In a study of
monozygotic and dizygotic twins, researchers using the SPAQ to categorize individuals
with SAD found a positive correlation between seasonality and cognitive dysregulation as
measured by a personality pathology scale (Jang et al., 1998). Those same researchers
found a positive correlation between seasonality and high trait anxiety. Researchers
hypothesize that high trait anxiety may increase rumination about seasonal changes by
sensitizing individuals to the seasonal changes (Jang et al., 1998). However, these initial
studies are correlational in nature and do not use clinical samples, so their contributions
regarding deficiencies in cognitive processing are limited.

Distorted perceptions of the environment are thought to play a role in the
development of depressive episodes in SAD (Levitan, Rector & Bagby, 1997). In
comparing individuals with seasonal depression and individuals with nonseasonal

depression, researchers found that when depressed, SAD patients report negative
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attributions at levels similar to nonseasonal depressed patients (Levitan, et al., 1997).
Nonetheless, the researchers concluded that dysfunctional cognitions may play a lesser
role in SAD than in nonseasonal depression because attributional style did not predict
response to light therapy. However, only 50% of the SAD participants responded to the
light therapy, providing a small sample size for predictive analyses. In addition, it should
be noted that light therapy does not target negative attributions or cognitions and it is not
clear what role light exposure plays in the etiology or maintenance of SAD. It is not
relevant to judge the importance of the influence of negative attributions based on
treatment outcomes (e.g., light therapy), especially when the etiology is unknown. In
contrast to the researchers’ discussion of the results, these findings lend support for the
role of negative attributions in the maintenance of recurrent SAD symptoms or episodes.
Dysfunctional cognitions regarding light and dark (i.e., schemas) appear to be
related to SAD episodes (Bouhuys et al., 1994). To investigate the role that symbolic
light plays in the development of SAD, researchers gave pictures of line-drawn, cartoon
faces of varying expressions embedded in a darkly shaded or white background to non-
depressed individuals with a history of SAD episodes. Participants rated on a five point
scale their perception of the degree of emotion (e.g., elation, sadness, invitation, rejection,
activation, or sleepiness) shown by the faces. The greater the difference in invitation
perceived by the participants due to light or dark background, the earlier the participants
relapsed in the fall (Bouhuys et al., 1994). Using this technique of measuring symbolic
light, Bouhuys and colleagues (1994) concluded that SAD patients have a higher
sensitivity to negative cognitions about decreased light conditions than controls. It can be

argued that this technique measures negative cognitions about light in relation to social
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situations, as facial expressions were utilized as stimuli. Critics have pointed out that the
results of the study on symbolic light could also be viewed as a consequence of recurrent
episodes rather than as a cause of initial SAD episode onset (Sigmon et al., 2001).

Based in part on Bouhuys and colleagues’ findings (1994), researchers have
proposed a light-specific cognitive component in SAD (Rohan et al., 2003; Rohan,
Sigmon, Dorhofer, & Boulard, 2001). These researchers hypothesize that individuals
vulnerable to developing SAD episodes possess light-relevant schema. The light schema
are believed to contain aspects of positive beliefs related to perceived exposure to
environments with greater light intensity and negative beliefs regarding perceived
exposure to low light environments. In a test of this hypothesis, Rohan and colleagues
(2003) found that women with a history of SAD reported exacerbated depressed mood
following presentation of low light stimuli, compared to bright and ambiguous light
condition stimuli. Using color slides of scenery with varying levels of natural lighting as
the stimuli, these results were found regardless of whether the SAD participants were
tested in the fall, winter, or summer. In addition, Rohan and colleagues (2003) found that
women with a history of SAD reported improved mood following presentation of bright
light stimuli when compared to controls. These findings supported preliminary work
with S-SAD individuals that found similar mood effects for light stimuli of varying
intensity (Rohan et al., 2001).

One possible problem with this research is that the type of stimuli utilized may
present demand characteristics. The stimuli used in both studies involved the
presentation of artistic landscape photography slides with varying levels of light. For

participants volunteering to participate in a study on SAD, there may be subtle cues for
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the participants that there should be mood shifts in the hypothesized directions (i.e., dark
equals sad and light equals happy). This may cause conscious alterations in responses
leading to confounds of social desireability in responses. In addition, the recent increased
exposure of SAD and light therapy in the local media would suggest that many
participants may have been aware of the hypothesized link between light and seasonal
symptoms. Investigation cognitive processes in a way that would preclude demand
characteristics in responses would be best.

A recent study investigated the role of negative cognitions in recurrent SAD
episodes and found that women with a history of SAD reported more automatic negative
thoughts in fall and winter (Rohan et al., 2003) compared to controls. The researchers
measured negative cognitions using the Automatic Thoughts Questionnaire across fall,
winter, and summer assessment sessions. Women who met criteria for SAD in the
previous winter reported more negative thoughts than women who had never been
depressed. At the summer assessment, however,the two groups did not differ in
frequency of negative thoughts (Rohan et al., 2003). These findings are in agreement
with the mood-state hypothesis that posits negative cognitions related to depressive
episodes are not accessible when the person is not experiencing depressed mood (Persons
& Miranda, 1992). Although Rohan and colleagues (2003) did not analyze for depressed
mood per se, there were no differences between groups in depressive symptoms at the
summer assessment, whereas women with a history of SAD did report more overall
depressive symptoms than controls at the fall and winter assessments.

Similar findings regarding the self-report of negative cognitions in SAD have

been observed in other studies (e.g., Hodges & Marks, 1998). Comparing SAD,
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nonseasonal depressed, and control groups of small sample sizes during the winter, the
researchers found that individuals in the SAD and nonseasonal depressed groups reported
more negative thoughts and attitudes than controls, but did not differ from each other
(Hodges & Marks, 1998). The small sample size, however, may have hindered finding
differences between the two groups. In addition, the instruments used were measures of
general negative thoughts and cognitions. It may be that in addition to the general
depressotypic thoughts and attitudes, SAD individuals also have negative thoughts and
attitudes that are more specific to the changing seasons.

Much of the published research to date on negative-content cognitions has been
cross-sectional in design (e.g., Levitan et al., 1997; Hodges & Marks, 1998). Although
Rohan and colleagues’ (2003) study represented the first longitudinal design in measuring
cognitive variables across the seasons, this study still cannot answer the question of how
negative thought patterns might develop, how they change across the seasons, and what
factors might be related to changes in thought patterns. In addition, Rohan and colleagues
(2003) only investigated the cognitive patterns in women with SAD. Although women
suffer disproportionately from the disorder, studying a disorder in only one gender can
lead to general conclusions with gender bias. It is important to investigate whether these
results are consistent across gender or specific to women with SAD. It is possible that
Rohan and colleagues’ (2003) findings regarding frequency of negative cognitions are
related to an interaction between SAD and gender.

Other cognitive impairments in SAD have been noted by researchers as well (e.g.,
Bouhuys et al., 1994). Depressed patients with SAD have been found to exhibit

impairment on computerized cognitive tasks, such as spatial memory (e.g., forced choice
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recognition of location of the previous position of a square) and learning tasks (i.e., paired
associates learning; Michalon, Eskes & Mate-Kole, 1996; O’Brien, Sahakian & Checkley,
1993). The researchers found that women who were currently depressed and diagnosed
with SAD exhibited deficits in spatial memory and learning, as well as increased latency
to respond. The results were interpreted as representing slowed information processing
rather than sensory or motor function dampening. Upon remission of their SAD episode,
these women continued to exhibit increased latency to respond to spatial memory tests
(O’Brien, Sakaharian, & Checkley, 1993). However, one of the studies used a small
sample consisting only of female individuals with SAD (n = 11) and controls (n = 10;
O’Brien, Sahakian, & Checkley, 1993).

Other researchers have found increases in cognitive failures (i.e., everyday errors,
or the ability to monitor and modify goal directed intentions), and deficits in visual
memory and visual reconstruction (i.e., drawing and remembering abstract designs and
faces) related to SAD (Michalon, Eskes, & Mate-Kole, 1996). Utilizing a sample of 30
individuals with SAD and 29 age- and education-matched controls, researchers
investigated cognitive functioning prior to and following 2 weeks of active and placebo
light therapy with repeated testing across seasons (Michalon et al., 1996). As expected,
cognitive failures in the SAD participants were not affected by light therapy. However,
only about 60% (9 of 15) of participants responded to light therapy, leaving the
researchers with a small sample and low statistical power (Michalon, et al., 1996). The
researchers also found that visual memory deficits were also apparent in the summer in
the remitted SAD group, when other cognitive functions were at normal levels. These

findings suggest that cognitive deficits related to SAD may be present even when an
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individual is not experiencing SAD symptoms and that SAD may be related to long-term
deficits (Michalon, Eskes & Mate-Kole, 1996). Both of these studies, however, fail to
elaborate on the possible relations between cognitive deficits and SAD. Does SAD cause
cognitive deficits, and do the cognitive deficits play a role in the development,
maintenance or experience of the disorder? Although these studies documenting
cognitive deficits in individuals with SAD are interesting, more research is needed to
elucidate how these findings are related to the disorder.

Cognitive Interference and the Stroop Task. The Stroop test was designed as a

method for examining cognitive interference phenomenon (Stroop, 1935). The original
paper presented three separate experiments (Stroop, 1935). The first test consisted of
stimulus words and symbols written in incompatible colors of ink and the task was to
read the word aloud. The control condition had color words written in black ink only.
Participants were significantly faster at reading black ink words. The second test was
identical, but task was to identify the color of the ink and the control condition consisted
of color squares rather than words. Participants were significantly faster at naming the
colors. The third experiment examined practice effects over 8 days. Stroop (1935) found
a significant reduction in interference from incompatible words with practice. However,
because Stroop did not collect daily color square naming baselines each day, it is not clear
if the results may have been due to a general practice effect (MacLeod, 1991).

Since the original paper, more than 700 articles have addressed various versions
of the Stroop task with many different populations (see MacLeod, 1991 for a review of
recent studies). One alternate version, the emotional Stroop task, has been designed to

measure the latency to respond to words with affective content as an indication of
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attentional bias (Gotlib & McCann, 1984; Williams, Mathews, & MacLeod, 1996).
Cognitive models assume that attentional bias plays a role in the development and
maintenance of depression, rather than being a result of a depressive disorder (e.g., Beck,
1979). Furthermore, Beck (1979) hypothesized that the organizational structures (i.e.,
schemas) within the brain designed for encoding, storage, and retrieval functions are
negatively biased in depressed individuals. In general, it is to be expected that
individuals who are more distracted by the word meaning would evidence a longer
latency to name the color of the ink. It would also be expected that individuals with
depression would be primed for negative content and therefore more distracted by
negative content words. Thus, individuals with depression would be expected to produce
longer latencies to respond on the color naming task.

The modified, emotional Stroop task has been used in non-seasonal depression
literature to assess cognitive interference in response to depressotypic and neutral words
(e.g., Bradley, Mogg, Millar, & White, 1995; Gotlib & McCann, 1984; McNeil et al.,
1999). For example, one study investigated attentional bias related to depression and
anxiety relevant Stroop stimuli across several anxiety disorders and non-seasonal
depression (McNeil et al., 1999). The researchers created a Depression Stroop task using
20 depression-relevant words with 20 matched neutral words and each word was
presented randomly five times. Similar anxiety and standard color-word Stroop tasks
were also devised. The non-seasonal depressed participants (n = 18) showed a trend
toward increased latency to respond to depressotypic versus neutral words, however, the

small sample size may have hindered tests of significance.
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Other studies have also used the emotional Stroop task to investigate attentional
bias in individuals with some symptoms of depression and with nonseasonal depression.
One study found that patients with Parkinson’s Disease who had more depression
symptoms showed deficits on an Emotional (i.e., depression) Stroop task as compared to
patients with Parkinson’s disease who were less depressed (Serra-Mestres & Ring, 1999).

Another study demonstrated that individuals diagnosed with depression were
significantly slower at naming colors of negative words compared to neutral or negative
words in another study using the modified Stroop task (Gotlib & McCann, 1984). These
researchers used 15 mildly depressed and 15 low depression symptom participants to look
at response time in naming the color of 50 neutral, 50 negative, and 50 positive words.
They followed up with a second study that used mood induction in non-depressed
participants by having them read depressing, neutral or elated self-statements. The
researchers found that there were no differences on Stroop performance, suggesting that
interference is less related to transient mood states than to stable cognitive processes
related to depression (Gotlib & McCann, 1984).

In an effort to replicate these results and clarify stable versus transient mood
differences, researchers recruited 42 women with no depression, mild depression,
moderate depression, or severe depression as assessed by the BDI short form (Williams &
Nulty, 1986). Depression scores were assessed one year prior to the experiment and at
the time of the emotional Stroop task administration. The researchers found that the
interference effect was strongest for participants who had been depressed at both
assessments and the interference effect was absent for participants who were not

depressed at either assessment. In addition, they replicated Gotlib and McCann’s (1984)



40

findings of increased interference in a chronically mildly depressed group (i.e., mildly
depressed at both assessments). Furthermore, they found that degree of interference on
the emotional Stroop task for those participants whose depression remitted between first
and second assessments appeared to be more a function of previous depression severity
than of current depression level. These finding suggest a relation between lifetime
severity of depression and degree of attentional bias. Although some reviews suggest
inconsistencies in the literature using the modified Stroop in depression (i.e., Williams et
al., 1996), there have been concordant findings using the emotional Stroop methodology
consistent with the procedure proposed in this study (i.e., blocked presentation of
empirically chosen stimuli and greater than 20 participants; e.g., Gotlib & McCann, 1984;
Williams & Nulty, 1986 ).

Several researchers (e.g., Williams et al., 1996) agree with Cohen et al.’s
connectionist theory and parallel processing explanation of the interference effects of the
Stroop task. A general overview of the model can illustrate how emotionally laden
words can interfere with the speed of response to a color-naming task. In Cohen and
colleagues’ model (1990), attention is viewed as a modulator that acts as an additional
source of input within a processing pathway. The researchers hypothesize that two
processing pathways are involved: one pathway for color naming, one for word reading.
It has been suggested that cognitive units for emotionally-valenced and mood-congruent
words within these processing pathways may require more activation for the unit to
respond (Williams et al., 1996). According to this hypothesis, input units for relevant
emotion words may have higher resting levels of activation or that input units associated

with threat or loss may have additional neuromodulatory controls governing their
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responsivity (Williams et al., 1996). In addition, certain words may gain
neuromodulatory control after being associated with threat or loss. This complex model
offers an explanation for why increased latency to respond occurs with depressotypic
stimuli as well as a mechanism for how individuals may develop cognitive interference
for some words. This model can help explain how words that might be neutral to the
controls (1.e, autumn, season) can create attentional bias in individuals with SAD.

Two studies have been published utilizing the Stroop task in evaluating cognitive
processing in SAD. One study utilized the original Stroop task, designed to assess
attentional interference (Drake et al., 1996). SAD participants were recruited and assessed
during the winter and were assessed again during the summer. Participants read names of
colors printed in various colors as fast as possible (Drake et al., 1996). The investigators
did not find significant differences in response times between individuals in the SAD and
control conditions. They did find, however, that both groups had shorter response
latencies in the summer than in the winter, suggesting a seasonal effect regardless of an
individual’s level of seasonality. Although mean differences were found in the expected
direction (i.e., SAD participants had longer response latencies than controls at both
sessions), this study used a small sample size (i.e., 10 SAD and 9 controls) that likely
limited the study’s power.

A recent preliminary study used a modified, emotional Stroop task to evaluate
cognitive interference in SAD (Spinks & Dalgleish, 2001). Investigators recruited only
SAD participants and presented the task during the winter first and then in the summer.
The task consisted of naming the type-face color of zeros (i.e., 00000), neutral words

(e.g., statue), negative words (e.g., immature), and season related words (e.g., seasonal).
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The stimulus words, matched for frequency and length, were presented on cards each
containing 50 words. The time it took to name the colors of all the words on a card was
recorded. Overall, the findings indicated that individuals with SAD were slower to name
colors of all words in the winter than in the summer. In addition, individuals with SAD
were slower to name the colors of negative words and seasonal words than for the zeros
or neutral words regardless of season of assessment. The researchers also found that the
interference for negative, but not seasonal, material (i.e., lonely) in the winter predicted
depression scores and state anxiety in the summer (Spinks & Dalgleish, 2001).

However, there were some problems with this study. For example, the
methodology of hand timing participants allows for the possibility of experimenter error
and bias (i.e., the experimenters could not be blind to response set). In addition, the
methodology of using large blocks of words for each category has some problems. The
seasonal words and negative words could have more similarity than neutral words,
because the neutral words were not of a given category. This difference in the degree of
relatedness between words in a group may cause increased cognitive interference and
longer response latencies (MacLeod, 1991). The finding that the participants took longer
to name the colors of the zeros than to name the neutral words supports this hypothesis
(Spinks & Dalgleish, 2001).

In addition, the Spinks and Dalgleish (2001) study considered the participants
with SAD as their own control in this longitudinal design. However, other researchers
have found that previous experience of depression affects subsequent performance on the
Stroop regardless of current state (Williams & Nulty, 1996). Furthermore, the lack of a

non-depressed control group prohibited comparison of response latencies across season
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and word types to further investigate seasonality as a continuum. It would also be
interesting to investigate how Stroop response latency measured in the summer predicts
severity of SAD the following winter, instead of the symptoms during the following
summer. Furthermore, predicting winter depression scores may be more useful in terms
of understanding factors that may exacerbate or moderate recurrent SAD episodes. The
addition of a counterbalanced group would have allowed for these comparisons and the
evaluation of order effects. The proposed study does include a non-depressed control
group, as well as a S-SAD group for comparison. In addition, the design of the study
includes administering the Stroop task in the summer with follow up during the winter so
that it will be possible to examine the predictive value of Stroop task results for onset of
depression.

Response Styles Theory. Investigators have suggested that Nolen-Hoeksema’s

(1987) Response Styles theory of depression may have implications for SAD (Rohan et
al., 2003; Young, 1999a; Young, 1999b). According to Response Styles theory,
rumination, (i.e., focusing on the roots and consequences of depressive symptoms) can
serve to exacerbate and lengthen periods of depressed mood (e.g., Nolen-Hoeksema &
Morrow, 1993). Rumination has been shown to intensify depressed mood in both
clinically depressed (Nolen-Hoeksema & Morrow, 1993) and analogue populations (i.e.,
undergraduate students in which depressed mood was induced; Nolen-Hoeksema &
Morrow, 1993). Although Response Styles theory has been studied primarily in non-
seasonal depression, the predictable, recurring nature of SAD may lend itself to

ruminative processes.
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Response Styles theory was originally advanced in part to account for the gender
differences in prevalence rates found in MDD. About twice as many women are
diagnosed with nonseasonal depression than men (APA, 1994), and in SAD the ratio has
been estimated to be at least twice that (e.g., Kasper et al., 1989; Rosen et al., 1990). In
questionnaire studies, gender differences have been found, suggesting that women use
more ruminative and less active responses to depressed mood, whereas men are more
likely to actively distract themselves from the depressed mood (Nolen-Hoeksema, 1987).

Gender differences have also been found in non-clinical types of depression (i.e.,
following loss of a loved one) in that women reported using more rumination than men
(Nolen-Hoeksema, Parker, & Larson, 1994). In contrast, studies that utilized distraction
versus rumination tasks found no gender differences (e.g., Katz & Bertelson, 1993;
Morrow & Nolen-Hoeksema, 1990). These studies suggest that the two styles of
responses (i.e., distracting and ruminating) have similar effects when they are used as
coping responses, regardless of gender.

Although the mechanism by which rumination affects levels of depression is not
known, Nolen-Hoeksema (1987) details three possible mechanisms through which
rumination may serve to exacerbate depressed mood and distraction may act to alleviate
depressed mood. One possible mechanism is based on the effects of depression on
cognitive processing. For example, negative symptoms of depression seem more anxiety-
provoking and salient to the individual (Nolen-Hoeksema & Morrow, 1993). The
cognitive difficulties related to rumination (i.e., decreased concentration and attention)
may lead to increased failures and foster a sense of helplessness and lack of control over

one’s environment (Nolen-Hoeksema, 1987). Alternatively, the use of distraction
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interferes with the effects that depressed mood has on cognitive processing and may also
serve to reward the individual through negative reinforcement.

Secondly, Nolen-Hoeksema (1987) suggests that rumination may serve to
exacerbate depressed mood by exposing the person to greater negative memories and
cognitive content. As reported by Teasdale (1985), mood state influences recall and
learning. For example, individuals with depressed mood who ruminate would tend to
recall past events more negatively as well as recall more negative past events. In a study
with individuals who had previously been dysphoric, researchers induced both positive
and negative moods and had participants complete an emotional Stroop task (Gilboa &
Gotlib, 1997). The researchers later assessed memory for the Stroop stimulus words and
found that individuals who had previously been dysphoric remembered significantly more
negative words than controls. It may be that through repeatedly retrieving biased
memory recall, rumination works to activate latent negative schema, thus setting the
depressive spiral in motion or serving to perpetuate it.

Similarly, Nolen-Hoeksema’s (1987) third proposed mechanism hypothesizes that
rumination may exert its effects by increasing the likelihood that current events will be
evaluated more negatively. By interpreting events more negatively, it is hypothesized that
individuals increase negative expectations of the future, leading to feelings of
hopelessness and helplessness (Abramson, et al., 1978). If individuals interpret current
situations in a negative way, they are more likely to predict that the future will not
improve regardless of their efforts and therefore, they are likely to become more
depressed (Miller & Seligman, 1976). In other words, individuals who ruminate are more

likely to find depressing reasons for their depressed mood.
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It also may be that ruminating about depressed mood can have the effect of
reducing positive reinforcement from the environment (Lewinsohn, 1974). For example,
if an individual is focusing on feelings and their source, she or he may discount or
overlook positive or neutral current events in searching for the root of her or his
depressotypic feelings. Negative cognitions have been hypothesized to moderate the
effects of the environment (Lewinsohn, et al., 1985). For example, the meaning an
individual gives to a situation will determine the strength of the reinforcer. Individuals
ruminating about depressed mood interpret current situations negatively, thus depriving
them of the benefit of a positive reinforcement. Furthermore, individuals with depressed
mood are less willing to engage in pleasant activities (e.g., distractions), which would
provide an additional source of positive reinforcement, even when they believe it could
relieve their depressed mood (Lyubomirsky & Nolen-Hoeksema, 1993). Although
individuals report that a motive for using rumination is the goal of gaining insight into
emotional responses and problem situations, high-rumination individuals are actually less
effective at problem solving tasks (Lyubomirsky & Nolen-Hoeksema, 1993).

Although research has indicated some reasons why individuals might utilize
rumination as a strategy for coping with depressed mood, it is unclear exactly why more
women than men use the strategy. For example, it might be useful to study children and
adolescents to determine when these gender differences appear and to investigate the
factors related to developing a ruminative cognitive style. Although correlational and
analogue studies support Response Styles theory, more research is necessary to determine
what the mechanism of action is for rumination and why more women than men ruminate

in response to depressed mood.
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SAD represents a disorder with a predictable, cyclic pattern. Rumination may
play arole in the development of recurrent SAD episodes and may play a key role in the
maintenance and exacerbation of the disorder. Individuals who have experienced a
winter depression may be particularly vulnerable to rumination because the repetitive
nature of the disorder suggests a distinct cause (i.e., wintertime, shorter periods of
daylight) for depression. Individuals may ruminate about their feelings and mood in
anticipation of winter’s approach. They may also focus their thoughts on feelings of
having little control over the aversive symptoms of SAD.

In the first study examining the role of rumination in SAD, researchers have found
that degree of rumination in general (i.e., not season-specific) in September predicted the
severity of a SAD episode in February (Young, 1999b). In a second study, researchers
found that women with SAD who had elevated rumination scores in the fall developed a
depressive episode, whereas those with low rumination scores did not meet criteria for a
depressive episode later that winter (Rohan et al., 2003).

However, these studies employed a trait measure that assessed how an individual
responds to depressed mood in general, as opposed to how they respond to depressed
mood related to the changing of the seasons or across specific situations. For example,
these studies used a measure that asks what an individual usually does in response to
depressed mood. It may be that individuals have different responses depending on the
time of year or depending on the attribution the individual makes about the depressed
mood. Although preliminary evidence suggests that a ruminative style may be related to
SAD, it may be important to examine the frequency and intensity of rumination across

seasons in order to elucidate how rumination plays a role in SAD. The pattern of
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rumination used by individuals can best be addressed by use of prospective measurement
of symptoms that would be able to detect changes in mood state and changes in
rumination intensity that have a temporal relation. In addition, cognitions should also be
monitored at the same time, such that a measure of attribution can be compared to the
intensity patterns of rumination.

Diathesis-Stress Models

Diathesis-stress models in general reflect an important development in the
psychopathology literature. Typically, biological and psychological models focus only on
one aspect of a disorder and thereby ignore a potential role for other factors. In contrast,
diathesis-stress models recognize the etiological complexity of the disorder by often
positing an interaction of biological and psychological factors. Clearly, SAD is not just a
simple, heritable, biological deficiency. Although genetic and biological deficiencies
may play a large role, preliminary research has demonstrated that varied types of
psychological factors affect the experience of SAD as well. The biological view, in
general, focuses on an underlying etiology that can account for the initial episode of SAD,
but not variations in experience of symptoms from year to year. The psychological
approaches, in general, address the experience of SAD episodes and factors that may
serve to exacerbate or maintain the disorder. However, psychological models do not
provide much information about the possible factors involved in the onset of the initial
episode of the disorder.

Diathesis-stress models seek to integrate the important findings that relate to the
initial onset, maintenance, recurrence, exacerbation and experience of SAD episodes from

different disciplines (i.e., biology, physiology, and psychology). Most importantly,
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diathesis-stress models suggest that both the initial onset and recurrence of SAD episodes
is dependent on a combination of factors that may have additive and/or interactive effects
necessary for a SAD episode to occur. These types of models provide a heuristic for
continuing to study which variables are necessary, which variables interact, and which
variables are only correlated with SAD. In addition, by investigating the contribution of
psychological factors, we may discover findings for unanswered questions and resolve
conflicting findings within the existing literature (Sigmon et al., 2001).

Diathesis-stress models may also help to explain why individuals do not
necessarily experience a SAD episode every year. In some winters, the symptoms do not
reach clinical levels for many individuals (e.g., Rohan et al., 2003). An integration of
biological and psychological findings in recent studies may help explain this
phenomenon. For example, a person may be exposed to more natural light some years,
therefore experiencing fewer vegetative symptoms and having a less frequent or less
intense depressed mood. Alternatively, some years individuals may be more active (i.e.,
distracting) such that they do not ruminate as often about depressed mood and other
symptoms, preventing the development of SAD.

Two diathesis-stress models of SAD have been posited. Sigmon and colleagues
(2001) proposed a model that incorporates physiological, cognitive, and behavioral
factors in accounting for the recurrence and severity of SAD episodes. In their model, a
biological sensitivity to the effects of decreased photoperiod represents a diathesis, in
spite of the lack of consensus or clear support for any one biological model regarding the
etiology of SAD. In addition, the researchers suggest that the core physiological

symptoms of SAD (i.e., fatigue, hypersomnia, increased appetite) may act as the stressor
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for the model. They note that the risk of onset for these “core symptoms” is related to the
onset of asubsequent episode of SAD (Young et al., 1991). Either way, this diathesis-
stress model of SAD allows for the role of biological mechanisms as the stress that sets a
subsequent SAD episode in motion.

The diathesis-stress model (Sigmon, et al., 2001) also recognizes the role of
cognitive and behavioral factors in the severity of SAD symptoms. In particular, their
model implicates rumination (i.e., Response Styles Theory; Nolen-Hokesema, 1991) as
playing a significant part in the maintenance of the disorder. Environmental cues (i.e.,
cooler temperatures, shorter days) associated with past depression and physiological
symptoms may trigger monitoring of and rumination about mood and symptoms. These
cues and expectations may lead to negative changes in cognitive products (i.e., automatic
thoughts) that contribute to increased SAD severity and occurrence. In these ways,
individuals’ cognitive responses (e.g., perception, memory, thoughts) to the changing
seasons, mood and vegetative symptoms play a role in future SAD episode recurrence.
These cognitive responses may form schema that serve as part of the diathesis within the
model.

In addition to cognitive factors, behavioral factors are implicated in this diathesis-
stress model as well (Sigmon et al., 2001). Drawing from Lewinsohn’s (1974) integrated
model of depression, the authors posit that decreases in positive reinforcements within the
environment (e.g., social, emotional), in combination with pre-existing vulnerabilities
(i.e., biological sensitivity to decreased photoperiod, development of SAD schema) may
exacerbate recurrences of depressive episodes. Currently depressed women with SAD

have demonstrated elevated psychophysiological responses to low-light stimuli,
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suggesting a possible conditioned emotional response to certain environmental cues
(Rohan et al., 2001). Furthermore, in the same study, researchers found that scores
indicating lower levels of enjoyment of pleasant events could predict the severity of SAD
symptoms the following winter. Although some initial studies provided support for this
model, more research needs to be conducted to assess the role that both cognitive and

behavioral factors play in recurrent SAD episodes.

Because Sigmon et al.’s (2001) diathesis-stress model draws from Young et al.’s
dual vulnerability hypothesis (1991) and posits involvement of similar processes, it is
important to further investigate the dual vulnerability hypothesis. The major difference
between the two models is that Young’s dual vulnerability hypothesis (1991) does not
include behavioral factors, whereas Sigmon et al.’s model (2001) does address these
factors as playing a role in the development and maintenance of SAD episodes.
Furthermore, Sigmon and colleagues draw on additional principles from Beck’s (1967)
cognitive theory of depression and suggest a cognitive diathesis related to onset of
subsequent SAD episodes. Young and colleagues propose that individuals vulnerable to
developing depression (i.e., diathesis) develop depressive symptoms secondarily to a set
of core physical (i.e., vegetative) symptoms. In this model, depressive symptoms develop
in the presence of fatigue, hypersomnia, and increased appetite, which collectively serve
as a stressor. Thus, in order to develop the syndrome of SAD, individuals must possess a
vulnerability to experiencing significant seasonal changes as well as a vulnerability to

developing depression.
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However, Young (1999) only argues that a vulnerability to developing seasonal
vegetative symptoms may exist. He does not posit what it is that may comprise the
vulnerability other than to note that there are some studies in the literature suggesting a
heritable factor may be related. He does address the psychological vulnerability to
developing the depression secondary to the vegetative symptoms, and hypothesizes that
ruminative processes may be involved (Young, 1999a; Young, 1999b; Young & Azam,
2003). He has explored Response Styles Theory (Nolen-Hoeksema, 1981) in relation to
SAD in preliminary studies and found that early fall rumination scores predicted SAD
severity the subsequent winter (Young, 1999a; Young 1999b; Young & Azam, 2003).

The dual vulnerability hypothesis, however, is based on the findings of a single
study (Young et al., 1991). Young and colleagues found that individuals with SAD
exhibited two separate groups of symptoms based on temporal onset. The researchers
recruited individuals with SAD who were currently experiencing an episode of winter
depression. Participants selected and then temporally ordered cards that contained
relevant symptoms. Participants were then asked to retrospectively determine the week
of symptom onset for each of the symptoms experienced. Using a survival analysis to
calculate hazard rate functions (i.e., risk of onset), the onset of each symptom was
calculated. The results indicated that the risk of onset for the vegetative symptoms (i.e.,
fatigue, hypersomnia, increased appetite/weight) was related to the onset of an episode of
SAD that fall or winter. The risk of onset for other symptoms characteristic of SAD (i.e.,
depressed mood, social withdrawal, difficulty concentrating, self-reproach, etc.) did not

appear to be related to the subsequent onset or course of the SAD episode.
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Unfortunately, Young et al.’s (1991) study did not measure the severity of the
symptoms experienced during the current episode. Thus, the hazard rates may have been
calculated based on vegetative symptoms that were very mild or within normal limits.
Furthermore, the study did not include a control group to determine if the experience of
symptoms and temporal onset was different from what might be seen in the general
population. Most importantly, Young et al.’s (1991) study is based on retrospective self-
reports of currently depressed individuals who received help from researchers in
determining when each symptom began. The assistance from the researcher may have
inadvertently influenced the choice of onset dates. In addition, the selected onset dates
may be inaccurate due to the use of retrospective self-reports of individuals who were
currently depressed.

Previous research has found that depression serves to have detrimental as well as
biasing effect on memory, especially retrieval of information (e.g., Ellis & Moore, 1999;
Murray, Whitehouse, & Alloy, 1999). For example, a more distressing symptom could be
perceived as having persisted for a longer time to an individual experiencing a current
episode of depression. In addition, individuals with SAD may not recall when a symptom
began and either guess or respond to cues from investigators. Individuals with
nonseasonal depression have demonstrated deficits in recall (e.g., Ilsley, Moffoot, &
O’Carroll, 1995). In a study with 15 individuals with depression and matched controls,
researchers found that those with depression were significantly impaired at recalling
details of everyday memory function, such as stories and messages (Ilsley et al., 1995).
Together, these findings suggest that individuals with depression do not have trouble

encoding information, but instead have difficulty with the search process. This memory
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impairment could be due to the cognitive effects of depression, such as difficulty with
concentration. Regardless of the reason, there is ample evidence to support the possibility
that participants in Young and colleagues’ (1991) study may not have had accurate recall
for the symptom presence and onset.

Accuracy of retrospective report of symptoms could also be affected by the degree
of self-monitoring an individual engages in (e.g., Williams, Lees-Haley, & Price, 1998).
Some individuals may be more sensitive to the effects of mild vegetative symptoms than
to mild mood symptoms, which may affect recall. Similarly, the results (Young et al.,
1991) could also be biased if there are some symptoms that an individual monitors more
than others (e.g., sleep difficulties versus energy level). Bias could also result from the
attributions an individual makes about the symptoms he or she experiences. If an
individual did not attribute a symptom to part of the experience of SAD, he or she may
not pay as much attention to the symptom, therefore resulting in a poorer memory of
onset. There are many possible confounds in the use of retrospective reports of
symptoms from participants diagnosed with MDD and without control groups for
comparison.

Lastly, regardless of mood state, it is unclear how accurate the retrospective report
of symptom onset was. Although the researchers sought to anchor symptom onset to a
timeline with personally relevant information, a significant amount of time elapsed from
symptom onset to participatory recall. The mean amount of time between reported onset
and recall was 12.5 weeks, or more than 3 months, and the range was 3 weeks to over 2
years. This duration between reported onset and recall suggests possible variability in

accuracy and precision of reports of symptom onset.



55

Although other researchers have looked at depression longitudinally, they have
tended to use the Beck Depression Inventory (BDI; Beck, Steer & Brown, 1993) and
other self-report surveys of mood (e.g., Harmatz et al., 2000; Molin et al., 1996).
However, the BDI does not assess many of the vegetative symptoms or atypical
symptoms associated with SAD (i.e., fatigue). Therefore, it is unclear how these atypical
symptoms vary across the seasons in the general population as compared to the
experience of individuals with SAD. For example, one study using the BDI found that
there was a seasonal component to mood variation in the general population (Harmatz et
al., 2000). Using a longitudinal design with a large sample, and excluding individuals
with possible SAD, the researchers measured mood at four points (i.e., winter, spring,
summer, and fall) across one year. Negative mood valence was highest in the fall and
winter months (Harmatz et al., 2000), yet symptoms common to SAD, such as fatigue and
increased food consumption were not measured. However, these results do highlight the
importance of including a control group when assessing symptom onset and severity for
SAD groups as there appears to be a normative level of change in mood.

In investigating the relation between depressed mood in individuals with SAD
(i.e., BDI scores) and climactic variables one study found correlations with minutes of
sunshine, global radiation, length of daylight, and temperature (Molin et al., 1996). This
study followed 126 participants with SAD over four years from September to May.
Another study investigated changes in SAD symptoms longitudinally, but only gathered
data at three points throughout one year, (i.e., fall, winter, and spring; Rohan, et al.,
2003). Due to the limited data points, these types of studies cannot answer questions

regarding the pattern of symptom onset. No other published study has systematically
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investigated the onset of SAD symptom profile prospectively. It is important to
determine whether there is additional support for the validity of Young et al.’s (1991)
dual vulnerability hypothesis. In particular, it is important to investigate whether the
same pattern of clustered symptoms appears when the symptoms are measured
prospectively. Furthermore, investigating the pattern of symptom onset and qualities of
cognitive processes that may be involved in subsequent SAD episode onset may have
important implications for theories of etiology as well as for designing alternative
psychological treatments for SAD.
Summary

The majority of the existing literature on SAD focuses on epidemiological issues,
description of the disorder, and on biological theories to account for the temporal pattern
of symptom onset. Research suggests that seasonality may exist on a continuum (e.g.,
Kasper et al., 1989). In addition, preliminary findings indicate that different patterns of
responses to seasonal changes may exist (e.g., Boulard & Sigmon, 1999). For example,
there appears to be a distinguishable group of the general population who experiences
vegetative symptoms with the same temporal patterns as SAD, but who do not develop
mood symptoms (i.e., winter anergia; WA). It may be important to investigate WA in
comparison to SAD as research on this group may indicate important protective factors
that prevent the initial onset of SAD and may be used in the future to prevent recurrent
episodes in those with SAD. In addition, work with this group may lend support to the
dual vulnerability hypothesis. The WA group represents a group with a single
vulnerability for developing the vegetative symptoms without the psychological

vulnerability for developing depression.



57

Preliminary research on genetic heritability (e.g., Jang et al., 1997) offers support
for a genetic role in the initial development of SAD. In addition, genetic research may
uncover factors related to the increased prevalence of SAD among women.
Neurotransmitter theories (e.g., Thase & Howland) attempt to link findings from studies
on the function of serotonin, non-seasonal depression, and biological rhythms governed
by neurotransmitters. However, these hypotheses need more research and support in
addition to treatment studies with anti-depressant drugs before they can be fully
evaluated.

Other biological models have concentrated on investigating the role of light in
physiological processes. The photoperiod model posits that SAD is due to insufficient
length of daylight needed to maintain mood (Lewy, 1988). Investigators have offered
more specific mechanisms to account for why decreased levels of light might affect
mood. Researchers have posited that individuals with SAD may be shifted out of normal
circadian phase with respect to natural light-dark cycles (e.g., Lewy, 1988). Another
model posits that in the fall there is an insufficient amount of light energy for
maintenance of mood (Rosenthal & Wehr, 1992).

In general, support for biological models comes from light therapy outcome
studies. Light therapy represents the gold standard for SAD treatment, however, a
significant proportion of individuals diagnosed with SAD do not respond to light therapy.

Those who do respond generally do not experience complete remission of all symptoms.
Therefore, it does not appear that light models can fully explain the phenomenon of
SAD. In addition, light therapy has some troubling side effects and is not available for

everyone, begging the exploration of alternative methods of treating SAD.
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Studies investigating psychological correlates have begun to shed light on the role
of cognitions in the onset of recurrent individual SAD episodes as well as the
maintenance and experience of the disorder. Researchers have found that individuals
with SAD report negative cognitions at levels similar to those with non-seasonal
depression (Levitan et al., 1997). Studies have found evidence for dysfunctional
cognitions about light and dark indicative of light-related schemas (Bouhuys et al., 1994;
Rohan et al., 1999). In addition, cognitive impairments (e.g., spatial memory and
learning) may be related to SAD (e.g., O’Brien, Sakaharian & Checkley, 1993) and
cognitive interference may result from exposure to seasonal-related stimuli (e.g., Spinks
& Dalgleish, 2001). Rumination (Nolen-Hoeksema, 1987) may also be related to the
initial onset of SAD episodes or maintenance of the disorder (Rohan et al., 2001; Young,
1999b).

This study was proposed to investigate the role of rumination from prospective
reports that can be related temporally to changes in symptoms. In addition, this study
assessed the frequency of specific cognitions (i.e., automatic thoughts) related to the
changing seasons and their relationship to symptom onset. Furthermore, this study
investigated the presence of attentional bias in SAD related to WA and controls. Using
the emotional Stroop task, this study attempted to examine interference effects of
negative, seasonal and light related cues in SAD. Attentional bias is important to
investigate because it may play a role in the development of subsequent SAD episodes. If
SAD individuals attend more to negative stimuli than controls or those with WA, they are

more likely to experience depressed mood.
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Theories integrating findings from the biological literature and the psychological
literature have focused on diathesis-stress models. Sigmon and colleagues (2001)
integrate biological, cognitive and behavioral theory findings in their model. The
researchers draw on Young and colleagues’ (1991) dual vulnerability hypothesis, another
diathesis-stress model, for the stressor in their model. The dual-vulnerability hypothesis
proposes that individuals with a vulnerability to developing depression do so following
the initial development of a core set of vegetative symptoms—those symptoms seen in
WA. The vegetative symptoms (e.g., fatigue, hypersomnia, etc.) serve as a stressor.
Young’s model, however, has not received any direct published support and is based on
the findings of one retrospective study. It is important to further test the component of
both diathesis-stress models in order to establish whether this type of model has sufficient
support to explain recurrent SAD episodes. The 1991 study served as the basis for
formulating the dual vulnerability hypothesis, but it clearly has confounds. The proposed
study tested the stressor component of the diathesis-stress models of SAD by utilizing a
longitudinal design assessing the development of SAD symptoms during a recurrent
episode onset. Furthermore, this design will allow the comparison of symptom onset and
severity of individuals with SAD, WA, and controls.

Statement of Purpose

The current study sought to further investigate Young and colleagues’ dual
vulnerability hypothesis (1991) using prospective reports. Use of this methodology was
intended to reduce or eliminate the selective attention bias that may exist for certain
symptoms relevant to SAD. Replicating and improving the methodology of the previous

study is important to establish support for the dual vulnerability hypothesis and diathesis-
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stress models of SAD. According to both models, there is a primary core set of
vegetative symptoms, followed by a secondary “reaction’ of depressive symptoms. In
the current study, similar rates of survival time for each set of symptoms were expected to
emerge when the symptoms were measured prospectively as compared to previous
findings with retrospective measurement. More specifically, the survival times for the
core vegetative symptoms were expected to continue to cluster together and be shortened,
whereas the remaining mood symptoms were expected to have longer survival time to
onset when assessed prospectively. This design served to overcome the possible
confounding effects of memory in the previous study (Young et al., 1991).

In addition, the present study further investigated the possible role of cognitive
factors in vulnerability to developing SAD episodes. In the current study, participants
monitored automatic thoughts about seasonal cues, degree of rumination, and SAD
symptoms on a weekly basis. This component will contribute to the literature on
cognitive factors regarding the onset and maintenance of subsequent SAD episodes by
examining the onset of a subsequent SAD episode in relation to the frequency of negative
automatic thoughts and degree of rumination. The prospective measurement of negative
automatic thoughts and rumination in SAD allowed for the investigation of a possible
mediating role for cognitive processes in SAD. Although hypothesized, little empirical
evidence exists even in the non-seasonal depression literature of the mediating role of
automatic thoughts (Kwon & Oei, 1994).

This study also addressed the role of cognition in SAD by investigating the degree
of attentional bias and interference for words hypothesized to be more salient to

individuals with SAD. In particular, this study was designed to address the effects on
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response time in a Stroop task when stimulus words have depressotypic, seasonal or light-
related valences. These words were compared to neural valence words for comparisions
between SAD, WA and Control groups. This component of the study expanded upon
preliminary work that found individuals with SAD have specific cognitive structures (i.e.,
schema) sensitive to the negative and/or seasonal stimuli. In addition to replicating
previous findings, this study included comparison groups, improved upon the previous
methodology, and added light related stimulus words to investigate different types of
possible schema.

The proposed study utilized individuals with winter anergia (W A) and individuals
with no history of depression (i.e., Controls) as comparison groups with the SAD group.
According to the dual vulnerability hypothesis, individuals in the WA group were
expected to differ diagnostically from individuals in the SAD group only on mood
symptoms. There is no evidence to suggest that the temporal onset of core symptoms
should differ. Hypothetically, the WA group should only differ with regard to cognitive
vulnerability to depression. In other words, the WA group was expected to be more
similar to the Control group than the SAD group on measures of automatic thoughts,
degree of rumination, attentional bias and cognitive interference (i.e., Stroop task), as
well as overall depression symptoms. The Control group served as a comparison for the
experience of the SAD and WA groups. The Control group was also used to further
investigate the hypothesis that seasonality occurs on a continuum. Therefore, Control
group participants were expected to exhibit lower frequency and severity of vegetative

symptoms and depressive symptoms, including negative thoughts.
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Hypotheses

Hypothesis One—Prospective Symptom Measurement. Prospective measurement

of the onset of SAD symptoms in the SAD group will demonstrate earlier temporal onset
of vegetative symptoms (i.e., fatigue, increased appetite, hypersomnia) than mood
symptoms (i.e. sadness, guilt, anhedonia). The WA group should exhibit a pattern of
temporal onset for physiological symptoms similar to the SAD group, but the WA group
should not exhibit onset of consistent mood symptoms, such that there is no calculable
risk of onset for mood symptoms. Control participants should not exhibit onset of
consistent symptoms, indicating that there is no risk of onset for a given symptom.

Hypothesis Two—Automatic Thoughts and SAD. Frequency of automatic

thoughts and seasonal automatic thoughts will be correlated with depressed mood scores
and will increase between summer and winter assessments. SAD participants will score
higher on Automatic Thoughts Questionnaire and Seasonal Automatic Thoughts Survey
overall than the WA and Control groups.

Hypothesis Three—Rumination and SAD. The SAD group should exhibit higher

rumination scores on the Response Styles Questionnaire than WA and Control groups in
both summer and winter assessments. Winter assessment scores should be higher for
SAD participants.

Hypothesis Four—Stroop Task and SAD. In general, individuals experiencing

affect related to the stimuli should have longer latencies to give responses to the color
naming task. SAD participants will exhibit longer latencies to respond to seasonal words
than WA and Controls in winter only. On depressotypic words, SAD participants will

demonstrate a longer latency to respond than WA and Controls in winter only. On light
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related words, SAD will have a longer latency to respond than WA and Controls in the
winter only.

For SAD participants, negative, seasonal, and light words will result in a longer
latency times at winter and summer than neutral stimuli or reaction time control stimuli
(i.e., XXXX). No differences for the other two groups are expected between summer and
winter measurements specific to stimuli type, but overall increased latency to respond is
expected in winter across all diagnostic groups.

Hypothesis Five—Predicting SAD Episode Severity. Several cognitive variables

will be examined for their utility in predicting the severity of subsequent episodes of SAD
(i.e., SIGH-SAD scores). Seasonal automatic thoughts and trait rumination scores
measured during the summer, as well as summer Stroop performance (i.e., latency to
respond) on seasonal, depressed, and light words should predict severity of SIGH-SAD

scores in winter.
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Chapter II
METHODS
Participants

Participants (N = 67, 15 males and 52 females) were recruited during July through
September 22 in two cohorts during 2001 and 2002. Participants were individuals who
had participated in previous SAD research projects and indicated interest in future
research projects (n = 11), individuals who had responded to media advertisements/direct
appeals for participants (n = 27), and undergraduate psychology students who received
course credit for participation (# = 29). Undergraduate participants were screened for
likelihood of falling into one of the three experimental groups (i.e., SAD history, Winter
Anergia, or Controls).

The majority of the sample was Caucasian (66 Caucasian, 1 African American).
Approximately half of the sample was married (55.2%), a third was unmarried and/or
cohabitating (34.3%), with the remaining divorced (7.5%) or widowed (3%). Although
most participants reported no medication use (59.7%), some individuals reported taking a
stable dose of antidepressant medication (15%).

Assessments

The Structured Clinical Interview for DSM-IV (SCID; First, 1996) was used to
diagnose participants with a history of SAD and to screen out individuals in the WA and
Control groups with a history of depression episodes. In addition, participants were
assessed using the Structured Interview Guide for the Hamilton Depression Rating Scale-
Seasonal Affective Disorder version (SIGH-SAD) to measure depressive symptom

severity (Williams et al., 1992). The Global Symptom Severity (GSS) scale of the
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Seasonal Pattern Assessment Questionnaire (SPAQ; Rosenthal, Bradt, & Wehr, 1984)
was used to screen for seasonal symptom profiles to identify potential participants within
the university’s pool of available research participants. The principal investigator and 3
other advanced graduate students conducted the assessment interviews. SCID interviews
were audio taped and all interviewers listened to the available recordings of the diagnostic
interviews in order to assess diagnostic reliability in this study. Fifty-four participants’
summer interviews (80%) were reviewed, with 100% interrater reliability for SCID
diagnosis. Thirty-five participants’ winter interviews (56%) were reviewed, showing
94.7% interrater reliability of diagnosis by SCID. Unreviewed participant interviews
were due to technical problems with audio equipment, unrecorded interviews and poor
quality of recordings.

Exclusionary Criteria

Participants in the SAD-HX group (n = 23) met DSM-IV (APA, 1994) cniteria for
past episode of major depression, recurrent, seasonal pattern and also met Rosenthal’s
(1984) research diagnostic criteria for past SAD episodes. Individuals in the SAD group
were recruited through previous participation in SAD studies (n = 9), media/direct
appeals (n = 9) or through undergraduate screening (n = 5). Participants in the WA group
(n = 19) reported a history of significant seasonal changes in vegetative symptoms, as
determined by a global symptom severity (GSS) score of > 12 on somatic symptoms (i.€.,
sleep, appetite, weight, energy) and < 6 on affective items (i.e., mood, social activity).

All 19 participants were recruited through undergraduate screening. Control participants
(n = 25) reported no history of depression or SAD and evidenced few seasonal changes in

vegetative symptoms, as evidenced by a GSS score of < 12. Control participants were
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recruited through previous participation in SAD studies (n = 2), media/direct appeals (n =
18) or through undergraduate screening (n = 5). Five participants dropped out of the
study (3 SAD-HX, 1 WA, 1 Control) due to unexpectedly moving shortly after
enrollment (# = 1) or not returning for the winter session (n = 4).

Participants did not meet criteria for any current Axis I disorder other than SAD
(i.e., at winter assessment) or an anxiety disorder. Seven participants met criteria for
anxiety disorder. In the SAD-HX group three participants met criteria for specific phobia
of heights, generalized anxiety disorder (GAD), and social phobia. In the WA group one
participant reported symptoms consistent with a history of panic disorder, social phobia
and current GAD. In the Control group, 3 participants met criteria for specific phobias
(i.e., heights, dentists, cats). Individuals using psychotropic medications were included in
the study as long as they were on a stable dose of medication (i.e., no prescribed changes
in dose for three months prior to study participation). For ethical reasons (i.e., no
alternative treatment was offered following or during the course of the study) participants
were not asked to discontinue antidepressant medication use. Stable antidepressant use
was accepted in this study for naturalistic observation, and although it was acknowledged
that its use may reduce reported symptoms, it should not lead to inflation of reported
symptoms. Nine participants in the SAD-HX group and one in the WA were taking
antidepressants during the study. Individuals were not asked to give the diagnosis that
specific medications were prescribed to treat and some may have been taking the
medications for diagnoses other than depression (i.e., anxiety disorder, chronic pain).
Although a WA participant was prescribed an antidepressant, the individual did not meet

criteria for past or current depressive episode.
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Experimenters

The principal investigator, who was completing her graduate training in clinical
psychology, conducted the current study. She was assisted by three advanced graduate
students who had training in assessment using the Structured Clinical Interview for the
DSM-1V and the Structured Interview Guide for the Hamilton Depression Rating Scale—
Seasonal Affective Disorder version. A licensed psychologist supervised the conduct of
the study and the study was approved by the University of Maine Committee for Research
Using Human Subjects (IRB). Undergraduate students with research experience assisted
with clerical tasks and tracking participants’ weekly responses after receiving training in
IRB procedures.

Measures

Structured Clinical Interview for DSM-IV for Axis I Disorders (SCID). The SCID

(First et al., 1996) is used for diagnosing Axis I disorders according to DSM-IV criteria.
The interview consists of an overview and nine modules. Reliability and validity data are
not yet available for this newest version, but test-retest reliability ranged from kappas of
.37 for current diagnoses to .68 for lifetime diagnoses for the DSM-III-R version
(Williams et al., 1992). In addition, excellent inter-rater reliability was obtained for
Major Depressive Disorder (.93), indicating that the SCID represents an acceptable
diagnostic tool. The SCID is typically used in the literature to diagnose SAD.

Structured Interview Guide For the Hamilton Rating Scale For Depression-

Seasonal Affective Disorder Version (SIGH-SAD). This guide (Williams et al., 1992)
represents a semi-structured interview designed to assess the severity of depression in

individuals with SAD. This instrument includes the 21-item version of the Hamilton
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Depression Rating Scale plus eight additional items relating specifically to SAD
symptoms. The 29 items cover somatic, cognitive, behavioral and affective symptoms.
The original Hamilton Depression Rating Scale has demonstrated interrater reliabilities
ranging from .86 and .96 (Gibbons, Clark & Kupfer, 1993) and good internal consistency,
with a coefficient alpha of .76 in a depressed community sample, and good discriminant
validity between depressed and normal individuals (Rehm & O’Hara, 1985). The
modified SIGH-SAD measure is frequently used as an outcome measure in SAD light
therapy studies (e.g., Tam et al., 1995; Oren et al., 1992) as well as studies of
psychological factors related to SAD. Previous research has found adequate Cronbach’s
alphas ranging from .78 at summer assessment to .97 at fall measurement (Rohan,
Sigmon & Dorhofer, 2003). Cronbach’s alphas in this study were .82 at summer
assessment and .90 at winter assessment.

The Seasonal Pattern Assessment Questionnaire. The Seasonal Pattern

Assessment Questionnaire (SPAQ; Rosenthal et al., 1987) is a self-report measure used to
measure the extent to which individuals are affected by the changing seasons (i.e.,
seasonality). It comprises several scales (i.e., the months in which one feels best or worst,
the degree to which one experiences seasonality as a problem), but the six-item
seasonality scale (i.e., GSS) has received the most psychometric attention in the literature
(e.g., Magnusson, 1996; Wirz-Justice, Graw, & Recker, 1993). The GSS has been shown
to have high sensitivity (94%) and specificity (73%) for winter problems (Magnusson,
1996). It also differentiates SAD individuals with and sub-syndromal SAD (S-SAD)
from those who have neither, but is less successful at differentiating SAD from S-SAD as

compared to a structured interview (Magnusson, 1996).
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The GSS demonstrates acceptable reliability for SAD participants across winter
and summer (Rho = .57; Wirz-Justice, Graw, & Recker, 1993). Although the reliability
for S-SAD was poor across seasons (Rho = .09; Wirz-Justice, Graw, & Recker, 1993), it
should be noted that these correlations were calculated on a sample of 55 women, of
whom only 6 were classified as having SAD and 11 as S-SAD. In addition, the SPAQ
demonstrates good internal consistency for the six items of the GSS scale: sleep, social
activity, mood, weight, appetite, and energy. Intercorrelation coefficients have ranged
from .24 to .65 (Magnusson et al., 1997). In this study Cronbach’s alphas for GSS were

.92 (summer) and .94 (winter).

The Beck Depression Inventory-II. The Beck Depression Inventory (BDI-II;
Beck, Steer, & Brown, 1993) was originally developed by Aaron Beck in 1961, revised in
1971 and again in 1993. It is primarily used to detect depression symptoms in normal
populations and to assess severity of depression in clinically diagnosed samples. In a 25
year review of the BDI (Beck, Steer, & Brown, 1993), the instrument shows good
concurrent and discriminant validity, as well as internal consistency with coefficient
alphas ranging .73 to .95 in the studies (Beck, Steer & Garbin, 1988). It is frequently
used as both an ongoing assessment and outcome measure in cognitive behavioral therapy
research (e.g., Beck et al., 1979; Dobson, 1989).

In order to assess symptoms specific to SAD, the BDI-II used in this study was
modified by adding three SAD-relevant items to the instrument. These items have been
used in previous research with SAD populations (e.g., Rohan et al., 2003) and address

increased sleep, weight gain and increased food consumption. This instrument was used
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to assess depression symptoms on a weekly basis. Internal consistency checks in this
study were ® = .91 (summer) and & = .95 (winter).

In order to distinguish winter anergia symptoms and SAD symptoms, face-valid
subscales for mood and vegetative symptoms on the BDI-II were constructed to evaluate
these symptom clusters. Items thought to reflect mood symptoms included sadness, loss
of pleasure, crying, loss of interest, worthlessness, and irritability (i.e., Mood scale).
Items included in order to reflect vegetative symptoms included loss of energy, change in
appetite, tiredness/fatigue, increased sleep, increased eating, and weight gain (i.e., Veg
scale). Previous research with an earlier version of the BDI with undergraduates supports
a two factor-structure of the BDI for cognitive/affective and physiological components
(Helm & Boward, 2003). An earlier study using a Major Depressive Disorder sample
found a three-factor structure consisting of one cognitive and two somatic factors
(Vredenburg, Krames, & Flett, 1985). Both scales demonstrated adequate internal
consistency. Across the first 12 weeks of the study, Cronbach’s ® for the Mood scales
ranged from .76 to .93. Internal consistency checks for the Veg scale ranged from .73 to
.87 across that same time period.

The Automatic Thoughts Questionnaire. The Automatic Thoughts Questionnaire

(ATQ; Hollon & Kendall, 1993) was developed to assess the frequency of negative
thoughts in depressed individuals consistent with Beck’s theory of depression (Beck et
al., 1979). The ATQ comprises 30 items, yielding scores ranging from 30 to 150 and has
demonstrated high internal consistency (e.g., coefficient alpha of .94) in depressed

participants (Hollon & Kendall, 1980). It has also demonstrated split-half reliability of »
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=91 and high correlations with other depression measures (Hollon & Kendall, 1980).
Coefficient alphas for this study were .95 at both summer and winter measurements.

Seasonal Automatic Thoughts Survey. The Seasonal Automatic Thoughts Survey

(SATS; Whitcomb, Sigmon & Kendrew, 2001) was developed to assess negative
cognitions associated with the weather, light availability, and seasonal cues. It measures
type and frequency of experience of negative thoughts about the changing seasons. The
SATS consists of 22 items and has demonstrated excellent internal consistency (X = .92)
and convergent validity with other measures of depression and seasonality (Whitcomb-
Smith et al., 2001). Factor analysis has revealed 4 subscales (Depressed Mood,
Vegetative Symptoms, Seasonal Expectation, and Noticing Change) accounting for 62%
of the variance (Whitcomb-Smith et al., 2001). It has been shown to distinguish between
SAD, S-SAD and Control groups (Whitcomb-Smith et al., 2002). This measure was used
to monitor the weekly frequency of negative thoughts about the seasons. Cronbach’s &
for this study were .96 and .95, respectively.

Response Styles Questionnaire. The Response Styles Questionnaire (RSQ:

Nolen-Hoeksema et al., 1991) was designed to measure how an individual typically
responds to depressed mood. The measure is composed of 32 items assessed with a four-
point Likert-scale of frequency (where 0 = almost never and 3 = almost always). The
RSQ contains two subscales, the Ruminative Response Scale (RRS) and the Distractive
Response Scale (DRS). The RSQ has demonstrated good internal consistency, RRS = .89,
DRS = .80 (Nolen-Hoeksema & Morrow, 1991) and the two subscales have been shown

to be unrelated (r =.14; Just & Alloy, 1997). The RRS demonstrated coefficient alphas
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of .93 (summer) and .94 (winter). The DRS had coefficient alphas of .82 at both

measurement occasions.

Response Styles Questionnaire-Diary Form. This shortened version of the RSQ
was used weekly to assess for intensity of rumination (RSD; Nolen-Hoeksema, Morrow,
& Frederickson, 1993). It contains 10 items empirically chosen from the longer RSQ
scale and has demonstrated a coefficient alpha of .87. The RSD correlated with BDI-II
scores (r = .54) and with the HRSD (» = .44) in a sample of 1122 adults (Nolen-
Hoeksema, personal communication, April 23, 2001). Coefficient alphas in this study
ranged from .91 to .96 over 18 weekly measurement occasions.

Profile of Mood States. The Profile of Mood States (POMS; McNair, Loor, &

Droppleman, 1971) represents a 63-item self-report measure of current mood state. The
POMS is composed of six subscales: Depression-Dejection (i.e., depression), Tension-
Anxiety (i.e., anxiety), Anger-Hostility, Fatigue-Inertia, Vigor-Activity, and Confusion-
Bewilderment. Individuals rate each item on a 0 (not at all) to 4 (extremely) Likert scale
according to their current experience. In the current study, only the Depression (POMS-
D) subscale was used. This scale is designed to measure transient depressed mood. The
POMS-D subscale has demonstrated excellent internal consistency (» = .95) in an
outpatient sample (McNair et al., 1971). The POMS-D was used to measure mood
changes following the Stroop task so that current mood could be analyzed as a variable
related to Stroop performance. It was given following the task, so as not to prime
negative words that were included in the Stroop task. Cronbach’s alphas for this study

were .87 and .95, respectively.
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Stroop Task Words. The stimulus words were stimuli previously used in the

literature. Neutral words (i.e., rusty, statue, folded, structure, pile), seasonal-relevant
words (i.e., seasonal, sleep, dark, November, winter) and depressotypic words (hopeless,
lonely, immature, tense, pain) are from previous Stroop research in individuals with SAD
(Spinks & Dalgleish, 2001; Williams & Nulty, 1986). The light relevant words (e.g.,
dim, dreary, dark, bleak, blackness) are also from previous research comparing groups of
individuals with SAD, individuals with MDD and Controls (Sigmon et al., 2003).
Procedure

Participant Recruitment and Assessment. Participants attended the initial session

during the summer months (August through September 22; i.e., prior to the onset of the
autumnal equinox). The study was explained to participants and written informed consent
was obtained prior to participation in the study. Participants were assessed for inclusion
in the study using the SCID-IV and SIGH-SAD interviews. Those who met criteria filled
out the POMS-D questionnaire, completed the computerized Stroop task, and then
completed the questionnaire measures. During the winter assessment (January through
March 19; i.e., prior to vernal equinox), only the mood sections of the SCID and the full
SIGH-SAD were administered. Participants then completed the POMS-D, Stroop task,
and questionnaire measures again.

Stroop Task. At the initial session, participants completed the emotional Stroop
task. Using a Dell Pentium Il computer and E*prime Beta software (Psychology
Software Tools, Inc., Pittsburgh, PA) a modified Stroop task was presented to the
participants. This task was designed to measure cognitive interference in individuals

exposed to seasonal stimuli. Participants were given a practice trial consisting of 100



74

stimuli. The practice consisted of five trials of neutral words (i.e., ONE, TWO, THREE,
FOUR, FIVE; Gotlib & McCann, 1984) that were randomly presented in each of the four
colors used in the experiment (i.e., red, yellow, blue, and green).

Experimental stimuli were presented in five separate blocks and the order of
presentation of the blocks was fixed. The fixed order was: control stimuli (e.g.,
XXXXX), neutral (i.e., folded, pile, rusty, statue, structure), negative (i.e., hopeless,
immature, lonely, pain, tense), light-related (i.e., blackness, bleak, dim, dreary, night), and
then seasonal words (i.e., dark, November, seasonal, sleep, winter) . The neutral,
negative, season-relevant, and light words were previously used in the literature (Sigmon
et al., 2003; Spinks & Dalgleish, 2001; Williams & Nulty, 1986).

The order of the block presentation was designed to decrease the possibility of a
Type 1I error due to practice effects (i.e., decreased naming speed) because the disorder-
relevant blocks are presented last. Each block of a specific word type (e.g., neutral
words) consisted of three trials of the 5 stimulus words. Within each block, stimulus
words were presented in random order in each of the four randomly chosen colors. This
design yielded a total of 60 stimuli per block. A total of 300 words were presented in the
task. Participants were asked to indicate the color of the word by pressing the
corresponding key from the four keys labeled on the computer keyboard with each of the
experimental colors. The latency to respond to each word and block of words was
automatically recorded by the computer program software.

Questionnaire Assessment. Participants also completed a short questionnaire

packet in the lab containing all of the assessment measures. Participants recruited from

the community received $15 compensation for participating in each laboratory session
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(i.e., summer and winter). Undergraduate participants received research credit for the
summer assessment and $15 for the winter assessment.

Weekly Diary Protocol. Participants were given monitoring packets containing

sets of SATS, RSD, and modified BDI-II questionnaires (including the vegetative and
mood symptom subscales) to be completely weekly. They were given instructions to
begin monitoring symptoms using the weekly forms in the packet beginning the week of
the autumnal equinox. Participants were contacted during that week by telephone to
remind them to complete the weekly monitoring forms. Participants were given self-
addressed stamped envelopes to return the forms to the investigator. After that time,
participants were contacted only when weekly forms were not returned in a timely
fashion.

Debriefing. Participants were thanked for their participation and all participants
received a debriefing information sheet, information on SAD, and a list of psychological

treatment referrals at the completion of the study.
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Chapter III
RESULTS

Participants

Participant demographic data were analyzed using several analyses of variance
(ANOVA). Despite efforts to recruit equal groups (i.e., searching for older WA and
Control group participants from the community, contacting older undergraduates that
qualified for WA or Control group inclusion according to screening scores), there were
significant differences across groups, F(2, 63) = 24.0, p <.001, education level F(2, 64) =
15.2, p <.001, and usual seasonal symptom experience (1.e., GSS), F (2,61) =11.0,p <
.001. There were also significant differences between groups in years lived in this
climate, F (2, 58) = 4.66, p = .013, however, it should be noted that this is likely due to
the age differences between groups. Means for age, education, global seasonal severity
(GSS) scores, and number of years in northern climate are presented in Table 3.1 below.

Significant differences between groups were further examined by Bonferroni post-
hoc tests. SAD-HX participants were older than Controls (p < .001) and WA participants,
(p < .001), and Controls were older than WA participants (p < .01). Controls reported
more years of education than SAD (p < .001) and WA (p < .01) participants. SAD-HX
participants had lived in a northern climate longer than the other groups (p < .05). SAD-
HX participants (p < .001) and WA participants (p < .01) both reported more intense
typical experience of seasonal symptoms than Control participants, but did not differ from
each other. Although chi square analyses demonstrated that there was an uneven gender
distribution among the groups, x2 (5) =11.1, p < .01, further analyses showed that there

was not a difference between groups in proportion of females,
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Means and Standard Deviations for Demographic Variables
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Variable SAD-HX WA Control Total

M sD M SO M SO M SD
Age 404* 134 194° 35 286° 90 299 127
Education 14.1° 1.8 126* 1.1 160° 26 144 24
Years in northem  30.6° 160 17.4° 56 20.0° 11.1 228 13.1
climate
Global symptoms ~ 15.7 3.1 12.2*° 48 35° 28 100 64
scale score
Gender (n) 2m 21f 4m 15f  9m 16f 15m  52f

Note. Demographic variables of age, education, number of years one has lived in the

northern climate, and baseline global symptoms scale score (Seasonal Pattern Assessment

Questionnaire; Magnussen, 1986). Means with same superscripts are not significantly

different at p < .05 in the Bonferroni post-hoc tests. For gender data, m = males, f=

females.
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x* (2) =1.2, p = .ns or males, x° (2) =2.92, p = ns. Furthermore, when the SAD group
was compared to the population ratio of 4:1 for females to males, analyses revealed that
proportion of males to females was as expected for the SAD group, xz (1)=1.8, p=mns.
In examining the WA group, the proportion of males to females was more similar to the
SAD population, x* (5) = .01, p = ns, than to the 1:1 ratio of the general population xz €))
=6.4, p < .01.

Hypothesis One

Longitudinal diary data were examined in several ways. First, the frequency of
vegetative and mood symptom onset for all groups was examined across the 18 weeks of
the study. Only 30 participants out of the sample of 67 completed all of the 18 weekly
measurements (nsap-ux = 10, nwa =5, Bconwol = 15). Of the 67 participants who enrolled
in the study, 63 completed at least 12 of the weekly assessments. All participants’ mood
and vegetative sy<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>