Received: 3 October 2017
DOI: 10.1002/da.22739

Revised: 29 January 2018 Accepted: 9 February 2018

RESEARCH ARTICLE

WILEY /&

Patterns of depressive symptom remission during
the treatment of seasonal affective disorder
with cognitive-behavioral therapy or light therapy

Jonah Meyerhoff BA! | Michael A. Young PhD? | Kelly J. Rohan PhD?

1Department of Psychological Science, . . .. . . .
. P . v € . Background: To elucidate mechanisms related to remission in winter seasonal affective disorder
University of Vermont, Burlington, VT, USA

2Department of Psychology, lllinois Institute of (SAD), we explored the course of individual depressive symptom offset across two distinct treat-

Technology, Chicago, IL, USA ment modalities that show comparable outcomes at treatment endpoint: cognitive-behavioral

Correspondence therapy for SAD (CBT-SAD) and light therapy (LT).

Jonah Meyerhoff, Department of Psychological
Science, University of Vermont, John Dewey Hall,
2 Colchester Avenue, Burlington, VT 05405-
0134, USA.

Email: jonah.meyerhoff@uvm.edu

Method: One hundred seventy-seven adults with SAD in a depressive episode were randomized
to 6-weeks of CBT-SAD (n = 88) or LT (n = 89). Symptoms were assessed via the 29-item Struc-
tured Interview Guide for the Hamilton Rating Scale for Depression-SAD Version (SIGH-SAD) at
pretreatment and weekly during treatment. Survival analyses were conducted for the 17 SIGH-
SAD items endorsed by more than 40 participants at pretreatment. Within each of the included
symptoms, data from participants who endorsed the symptom at pretreatment and who had 3 or

fewer weeks missing were included.

Results: For most (13/17; 76%) symptoms, CBT-SAD and LT did not differ in time to remis-
sion. However, for four symptoms (early insomnia, psychic anxiety, hypersomnia, and social with-
drawal), LT led to symptom remission more quickly than CBT-SAD.

Conclusions: Symptom remission progressed comparably across CBT-SAD and LT for most symp-
toms. Despite the fact that the two treatments led to similar remission rates and improvements
at treatment endpoint, for early insomnia, psychic anxiety, hypersomnia, and social withdrawal, LT
led to symptom remission faster than CBT-SAD. These results suggest different mechanisms and
pathways to the same therapeutic end. Speedier remission of early insomnia and hypersomnia is
consistent with the theory that SAD is related to a pathological circadian phase-shift that can be

corrected with LT.
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1 | INTRODUCTION with declining photoperiod (Young, Meaden, Fogg, Cherin, & Eastman,

1997). SAD symptom severity also has been associated with cognitive

Winter seasonal affective disorder (SAD; Rosenthal et al., 1984) is a
recurrent Major Depressive Disorder (MDD) that has a regular annual
onset in the fall/winter, offset in the spring, and remission through the
summer until the following fall/winter. In contrast to unipolar MDD;
sleep, appetite, and weight are most often reported as increased
rather than decreased (referred to as “reverse vegetative” or “atypical”
symptoms) and fatigue is a prominent symptom (Rosenthal et al.,
1984). The sex difference in prevalence favoring females is even more
discrepant in SAD than the 2:1 ratio for unipolar depression (Mag-

nusson, 2000). The onset of depressive episodes in SAD is associated

vulnerability to depression constructs such as rumination (Rohan,
Sigmon, & Dorhofer, 2003; Whitcomb-Smith et al., 2014; Young,
Reardon, & Azam, 2008), dysfunctional attitudes (Golden, Dalgleish, &
Spinks, 2006; Hodges & Marks, 1998), and negative attributional style
(Enggasser & Young, 2007; Levitan, Rector, & Bagby, 1998).

Symptom transition times of onset (from asymptomatic to symp-
tomatic) and offset (from symptomatic to asymptomatic) are valu-
able to study because they have the potential to provide informa-
tion on mechanisms and processes that contribute to the rise and fall
of symptomatology and to test theories of etiology (lacoviello, Alloy,
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Abramson, & Choi, 2010; Stassen, Delini-Stula, & Angst, 1993; Young
& Grabler, 1985). For example, lacoviello, Alloy, Abramson, Choi, and
Morgan (2013) found that the patterns of onsets and offsets of indi-
vidual symptoms of hopelessness depression were consistent with
those proposed by the theory of a hopelessness depression subtype.
For SAD, the observation of different temporal patterns of onset for
different types of symptoms (Young, Watel, Lahmeyer, & Eastman,
1991) led to the dual vulnerability model of SAD in which psycholog-
ical responses to environmentally triggered vegetative symptoms (e.g.,
sleep disturbance, fatigue, appetite changes) lead to the cognitive and
affective symptoms that, in combination, constitute the full depressive
syndrome. Tests of the dual vulnerability model have been supportive
(e.g., Enggasser & Young, 2007; Whitcomb-Smith et al., 2014).

However, the offset of symptoms in SAD has not yet been stud-
ied. SAD offset in response to treatment is particularly interesting
because empirically supported treatments for SAD, at least in theory,
may have different mechanisms. Bright light therapy (LT) has a long his-
tory of supportive research (see meta-analyses by Golden et al., 2005;
Martensson, Pettersson, Berglund, & Ekselius, 2015). LT's presumed
therapeutic mechanism is through alterations in circadian rhythms
(Lewy, Sack, Singer, & White, 1987), although effects in the retina
(Roecklein et al., 2013) may also play a role. More recently, trials com-
paring cognitive-behavioral therapy tailored to SAD (CBT-SAD) to LT
found no differences between the two in depression improvements
or remission rates at posttreatment (Rohan et al., 2007; Rohan et al.,
2015). For example, in the parent trial, posttreatment remission rates
were 47.6% in CBT-SAD and 47.2% in LT (Rohan et al., 2015). CBT-
SAD includes behavioral activation aimed at decreasing avoidance and
increasing engagement in pleasurable activities during the winter and
cognitive therapy aimed at restructuring depressive thoughts, includ-
ing SAD-specific negative cognitions about the seasons, light availabil-
ity, and weather (Rohan, 2008; LT and CBT-SAD as employed in this
study are described in detail in the Methods section). CBT-SAD's pre-
sumed antidepressant mechanism is through offsetting an underly-
ing cognitive vulnerability to depression (Rohan, Roecklein, & Haaga,
2009). Although CBT-SAD and LT are very different treatments in
terms of protocol and theoretical basis that lead to similar overall acute
treatment responses, they could lead to different time courses of indi-
vidual symptoms across the period of treatment. Thus, there could be
different mechanisms and pathways to the same therapeutic end.

The present study examined the remission of individual symptoms
in SAD across 6 weeks of a parent randomized clinical trial and, in par-
ticular, compared the time to remission of each symptom between par-
ticipants receiving LT and those receiving CBT-SAD. Survival analysis
was used to provide information about the distribution of remissions
across the weeks of treatment and the risk (hazard) of remission in
each week among those for whom the symptom had not yet remitted.
Comparison of these results between treatments provides information
about the differential longitudinal therapeutic effects of LT and CBT-
SAD on the symptom level, as well as clues about the nature of the ther-
apeutic mechanisms underlying the two treatments.

We have chosen not to make specific hypotheses about differen-
tial time courses of symptom remission according to the treatment

received. There is very little theoretical or empirical literature on

patterns of remission by symptom. Some ideas have been put for-
ward that early onset core symptoms would be among the first, or
among the last, to remit (see lacoviello et al., 2010, p. 460). However, of
greatest concern is that no work on this issue has considered whether
remissions are spontaneous or treatment-induced, and, if treatment-
induced, whether different treatments might induce different time
courses in the remissions of particular symptoms. Given this situation,
there was little basis for making a priori hypotheses and we took an
exploratory approach.

2 | MATERIALS AND METHODS

2.1 | Participants

This study constitutes a secondary analysis of data collected from a
randomized clinical trial (RCT) comparing the efficacy of two distinct
treatments for seasonal affective disorder (SAD; Rohan et al., 2013,
2015). All participants provided informed consent prior to enrolling
in the parent RCT. The study was conducted at the University of
Vermont and was approved by the institutional review board. As
part of the parent RCT, participants were randomized to 6 weeks of
cognitive-behavioral therapy for SAD (CBT-SAD) or light therapy (LT).
Participants, aged 18 years or older, were recruited from the greater
Burlington, VT region. Inclusion criteria consisted of (a) meeting
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition,
Text Revision (DSM-IV-TR) criteria for Major Depression, Recurrent,
with Seasonal Pattern as assessed by the Structured Clinical Interview
for DSM-IV Disorders-Clinician Version (First, Spitzer, Gibbon, &
Williams, 1995) and (b) symptom severity criteria of a total score
of at least 20 on the Structured Interview Guide for the Hamilton
Rating Scale for Depression—Seasonal Affective Disorder Version
(SIGH-SAD: Williams, Link, Rosenthal, Amira, & Terman, 1992), with
a minimum of 5 on the atypical scale and a minimum of 10 on the
remaining items. Individuals were ineligible to participate if they (a)
were receiving or planned to receive either LT or psychotherapy for
depression during the same winter they intended to enroll, (b) had
a history of LT or CBT-SAD, (c) had any comorbid Axis | disorder
requiring immediate treatment, (d) had hypothyroidism (assessed via
thyroid panel), (e) had travel arrangements through the beginning of
spring (March), or (f) had suicidal ideation that would contraindicate
participation.

For each symptom examined, the sample for the survival anal-
ysis included (1) those participants who exhibited the symptom at
pretreatment and (2) those participants who had no more than 3
weeks of missing data (see Missing Data Handling below). Apply-
ing those criteria, total sample size here was 163 (76 CBT-SAD, 87
LT). However, sample sizes for analyses of individual symptoms were
smaller and varied since each symptom needed to be present at
baseline to be included in the analysis (see Table 1). Most partici-
pants were female (84.0%) and non-Hispanic white (92.6%). Partici-
pants’ mean (SD) age was 45.4 (12.7) years. For detailed demographic
information and baseline characteristics from the parent RCT, see
Rohan et al., 2015.
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TABLE 1 Sample flow chart

CBT-SAD LT
Parent RCT sample 88 89
N (% of N (% of

parent parent

RCT RCT

Sample) Sample)
At least 3 time points (for 76(86.4) 87(97.7)

one or more
symptoms)

Symptom present N (% N (%
pre-treatment included included
[SIGH-SAD ITEM #] sample) sample)
Depressed Mood [H1] 70(92.1) 85(97.7)
Work & Activities [H2] 73(96.1) 86(98.9)
Social Withdrawal [A1] 71(93.4) 78(89.7)
Genital Symptoms [H3] 45(59.2) 63(72.4)
Somatic Symptoms (G.I) [H4] 25(32.9) 27 (31.0)
Weight Gain [A2] 33(43.4) 32(36.8)
Appetite Increase [A3] 40(52.6) 40 (46.0)
Increased Eating [A4] 48 (63.2) 53(60.9)
Carbohydrate Craving/
Eating [A5A] 64(84.2) 72(82.8)
Insomnia Early [Hé] 27 (35.5) 36(41.4)
Insomnia Middle [H7] 49 (64.5) 60 (69.0)
Hypersomnia [A6] 39(51.3) 50(57.5)
Fatigability [A7] 76(100) 87(100)
Feelings of Guilt [H10] 56(73.7) 61(70.1)
Anxiety Psychic [H12] 58(76.3) 67 (77.0)
Anxiety Somatic [H13] 64 (84.2) 74 (85.1)
Hypochondriasis [H14] 37 (48.7) 44 (50.6)

2.2 | Treatments

CBT-SAD (Rohan, 2008) is a group therapy intervention consisting of
12 90-min sessions (two sessions per week) over the course of 6 weeks.
CBT-SAD incorporates traditional components of CBT (e.g., behavioral
activation, cognitive restructuring, and relapse-prevention planning)
to promote effective coping with the winter season. In addition to
targeting typical depressogenic thoughts, some cognitive restructur-
ing in CBT-SAD centers on negative automatic thoughts about winter,
reduced photoperiods, and cold and snowy weather conditions. Behav-
ioral activation in CBT-SAD seeks to identify and increase pleasant
activities that can be done in the winter to increase pleasure and mas-
tery. CBT-SAD therapists included either the P.I. (K.R.) or one of two
doctoral-level community therapists unaffiliated with the Rohan labo-
ratory.

LT used standard light boxes emitting 10,000-lux of cool-white flu-
orescent light filtered through an ultraviolet shield (SunRay®) by Sun-
Box Company, Gaithersburg, MD). In an initial instructional session, LT
participants were provided with a treatment rationale, shown how to
assemble and position the light box, instructed in their starting dose
(i.e., 30-min daily upon waking), and educated about potential side

effects. Adjustments to the LT dosage were made weekly using an
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algorithm designed to maximize treatment response, address inappro-
priate phase shifts, and minimize side effects. Specifically, LT partici-
pants who failed to experience a 30% or greater reduction in SIGH-
SAD scores by the end of treatment week 1, a 50% or greater reduction
in SIGH-SAD scores by the end of treatment week 2, or meet SIGH-
SAD remission criteria (see below) by the end of treatment week 3
were instructed to increase their duration of LT by 15 min the next
week with an upper dosage limit of 2 hours of light therapy. If partic-
ipants experienced significant side effects, treatment was incremen-
tally reduced to a minimum dose of 30 min per day. In the event of
severe side effects, single day hiatuses from LT were prescribed, fol-
lowed by a 50% dose reduction. An outside chronobiological psychia-
trist with LT expertise reviewed all LT cases weekly and made all rec-
ommended dose adjustments per this algorithm.

Treatment integrity was measured using an adapted version of
the National Institute of Mental Health's Collaborative Study Psy-
chotherapy Rating (see Rohan et al., 2013). Two trained clinical psy-
chology doctoral students, blind to condition and session, rated one
quarter of the CBT-SAD sessions, which were randomly selected
and counterbalanced across all CBT-SAD cohorts, therapists, and
session numbers (inter-rater reliability intraclass correlation coef-
ficient = 0.76). CBT-SAD significantly differed from LT on the
cognitive-behavioral and clinical management scales, indicating that
CBT-SAD and LT are theoretically distinct treatments. On average,
CBT-SAD participants attended most sessions (M = 9.1, SD = 3.5).
Of 13 CBT-SAD participants who withdrew, seven did not attend
any sessions and six attended a minimum of two and a maximum
of seven sessions. LT adherence was monitored using LT diaries
(Rohanetal., 2015).

2.3 | Measures

2.3.1 | Structured interview guide for the Hamilton Rating
Scale for Depression-Seasonal Affective Disorder version
(SIGH-SAD)

The SIGH-SAD is a 29-item clinical interview that expands the 21-
item Hamilton Rating Scale for Depression (HAM-D) to include eight
items assessing “atypical symptoms” of depression that are com-
mon in SAD. Total SIGH-SAD scores can range from O to 90. Symp-
tom severity was assessed via blind interviewer at pre-treatment,
weekly during treatment (treatment weeks 1-5) and upon complet-
ing treatment (posttreatment). Rater's made scoring decisions based
on clearly defined item scoring rules (Rohan et al., 2016). In the parent
trial, episode remission was defined as a pre- to posttreatment total
SIGH-SAD score reduction of at least 50% in addition to a 21-item
HAM-D score < 7 and an eight-item atypical score < 7. Episode remis-
sion status also could be obtained by a 21-item HAM-D score < 2 and
an eight-item atypical score < 10. All SIGH-SAD interviews were audio
recorded and independently rated by a second blinded rater. Discrep-
ancies between raters were resolved using the procedures outlined
in Rohan et al. (2016). Intraclass correlations for inter-rater reliability
ranged between 0.92 and 0.97 for pre-treatment, treatment weeks 1-

5, and posttreatment (see Rohan et al., 2016).
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2.4 | Symptom remission

In the present study, our outcome of interest was the time to sustained
remission of each individual symptom (i.e., SIGH-SAD item) during the
6-weeks treatment phase. For a symptom to be included in these sec-
ondary analyses, 41 or more participants had to exhibit the symptom
at pretreatment. Any symptom endorsed by 40 or fewer participants
was not examined because it was judged to be insufficiently common
to allow reliable estimates in a survival analysis. Based on this criterion,
17 of the 29 SIGH-SAD symptoms were studied (Table 1). A symptom
was considered remitted if the score of the corresponding SIGH-SAD
item was zero at a particular week during treatment (remission week)
and the symptom remained at zero through the end of treatment. For
example, [2, 2,0, 0, 0, 0] would be a remission at week 3,[2, 2,0, 1, 0,
0] would be a remission at week 5,and [2, 2,0, 1, 0, 1] would be failure
to reach remission. For the purpose of this study and the survival anal-
yses, we were only concerned with whether a symptom was absent (0)
or present (> 0) each week. Therefore, following the handling of miss-

ing data, all symptom severities greater than zero were recoded to one.

2.5 | Missing data handling

Missing data were considered separately for each symptom and each
participant. Only cases that had three or fewer missed weeks were
included in the survival analysis sample. In cases where a participant
was missing data from one or more time points that were preceded and
followed by data being present, we imputed the missing values by using
the mean of the participant's immediately preceding and succeeding
non-missing values (Engels, 2003). For example, if a participant's symp-
tom severity datawas [2, 2,0, _, 1, 0], the missing value would be equal
to 0.5 (the mean of the preceding O and subsequent 1). Means < 0.5
were recoded as O (symptom absent); means > 0.5 were recoded as 1
(symptom present).

For cases with data at the final (post-treatment) timepoint, but with
data missing in the immediately preceding two or three consecutive
time points, the last preceding observation was carried forward. For

example, for the data [2, 2, 1, 0], the missing values were replaced

with 1s (Engels, 2003). Cases with data missing at the final, posttreat-
ment timepoint were considered as right censored at the last timepoint
at which there was data present. For example, [2, 1, 2, 3, _, ) was con-
sidered censored at week 4. As noted above, following these proce-
dures all symptom scores consisted of either Os (absent), 1s (present),

or missing through the end of the trial.

2.6 | Dataanalyses

Data pre-processing, statistical analyses and visualizations were com-
pleted using R version 3.2.3 (R Core Team, 2015) with the following
packages: plyr (Wickham, 2011), dplyr (Wickham & Francois, 2015),
ggfortify (Horikoshi & Tang, 2015), ggplot2 (Wickham, 2009), zoo
(Zeileis & Grothendieck, 2005), and survival (Therneau, 2015). All t-
tests and repeated measures ANOVAs were completed using SPSS
V.24 (IBM Corp., 2016). Independent samples t-tests were conducted

to assess differences in symptom severity at pretreatment. Mixed

repeated measures analysis of variance (ANOVA) was used to assess
treatment group differences in changes in symptoms severity.

Survival analyses were conducted to assess the time to symp-
tom remission for each treatment condition (Singer & Willett, 2003).
Because SIGH-SAD data were collected each treatment week, weeks
were the unit of time. Participants who did not experience remission
during the 6-week study period were considered censored since they
may not have been observed long enough to capture a remission. Our
survival analyses yielded Kaplan-Meier survival probability estimates,
which show the distribution of remissions over time as a proportion of
the total sample. In this application, survival indicates “survival of the
symptom,” such that the lower the survival probability, the greater the
rate of remission. Differences between CBT-SAD and LT Kaplan-Meier
survival probability estimates for each symptom were tested using a
log-rank test, which compares the survival functions as whole. Hazard
rates are the probabilities of remitting in a time period in those not
having the symptom at the beginning of the period (i.e., not yet remit-
ted). Thus, hazards represent the “pressure to remit” at a given point in
time. Both survival and hazard functions were examined graphically to
determine which symptoms had the most similar and most divergent

patterns of remission between CBT-SAD and LT.

2.7 | Results

2.7.1 | Treatment group differences in overall symptom
severity change

Time (pre-, posttreatment) by treatment (CBT-SAD, LT) mixed
ANOVAs for each symptom (Table 2) resulted in only one marginally
significant interaction effect (anxiety-somatic, p = .05) However, the
groups’ mean scores on this symptom did not differ significantly at
posttreatment (CBT-SAD: M = .66; LT: M = .76; SE = .16, Fisher Least
Significant Difference, ns). Thus, the absence of significant time and
treatment group effects suggests that pre-, post-treatment changes
in the severity of each symptom were similar in the two treatment
conditions. Furthermore, for every symptom, there was a significant
main effect of time, indicating that, across both treatments, symptom
severity decreased over the 6 weeks.

Given the results above, we also examined whether the severity of
each symptom at pretreatment differed by treatment, corroborating
the effectiveness of the random assignment. Independent samples t-
tests (Table 3) revealed only two symptoms that differed significantly
by treatment group at pretreatment, feelings of guilt (with LT > CBT-
SAD) and anxiety-somatic (with CBT-SAD > LT). Thus, the two treat-
ment groups started the study with comparable severities on nearly all
the symptoms studied.

2.7.2 | Time to symptom remission

Survival analyses provided patterns across treatment weeks of (a)
survival, i.e., the probability of the symptom continuing unremitted
(“surviving”) and (b) hazards, i.e., the probability of remitting among
those individuals who had not yet remitted. Figures 1-4 show the sur-
vival and hazard graphs for eight representative symptoms. Survival

functions (Figures 1 and 3) indicated that, regardless of treatment
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TABLE 2 Main and interaction effects from repeated measures ANOVA

WILEY——

Time Tx Grp Time * Tx Grp

Symptom F Aftime,» Aferror p F AfrxGrm,» Aferror p F Aftime, Aferror p
Depressed Mood 301.35 1,153 <0.001 141 1,153 0.237 0.20 1,153 0.659
Work & Activities 287.15 1,157 <0.001 1.16 1,157 0.283 0.07 1,157 0.795
Social Withdrawal 256.89 1,147 <0.001 4.84 1,147 0.029 0.37 1,147 0.541
Genital Symptoms 248.13 1,106 <0.001 0.96 1,106 0.329 0.14 1,106 0.709
Somatic Symptoms (G.I) 191.92 1,50 <0.001 201 1,50 0.162 0.001 1,50 0.970
Weight Gain 284.12 1,63 <0.001 0.40 1,63 0.531 1.84 1,63 0.180
Appetite Increase 145.20 1,78 <0.001 0.32 1,78 0.576 0.37 1,78 0.542
Increased Eating 198.78 1,99 <0.001 1.67 1,99 0.200 0.12 1,99 0.735
Carbohydrate Craving/Eating 141.55 1,134 <0.001 2.35 1,134 0.128 0.12 1,134 0.728
Insomnia Early 107.86 1,61 <0.001 4.08 1,61 0.048 2.70 1,61 0.106
Insomnia Middle 106.49 1,107 <0.001 0.24 1,107 0.625 1.59 1,107 0.209
Hypersomnia 121.31 1,87 <0.001 2.23 1,87 0.139 0.27 1,87 0.607
Fatigability 282.20 1,161 <0.001 0.13 1,161 0.721 0.04 1,161 0.838
Feelings of Guilt 270.41 1,115 <0.001 6.87 1,115 0.010 1.48 1,115 0.227
Anxiety Psychic 211.00 1,123 <0.001 7.12 1,123 0.009 0.73 1,123 0.393
Anxiety Somatic 145.69 1,136 <0.001 0.38 1,136 0.540 3.90 1,136 0.050
Hypochondriasis 126.49 1,79 <0.001 0.75 1,79 0.390 0.01 1,79 0.979

Notes: Tx Grp, treatment group.

TABLE 3 Results of independent samples t-test at pretreatment
Symptom CBT-SAD M (SD) LT M (SD) t df 95% C.I. p
Depressed Mood 1.83(0.68) 1.76(0.70) 0.57 153 —-0.16,0.28 0.568
Work & Activities 2.84(0.41) 2.74(0.54) 1.19 157 —-0.06,0.24 0.235
Social Withdrawal 2.34(1.04) 2.15(1.02) 1.09 147 -0.15,0.52 0.278
Genital Symptoms 1.53(0.51) 1.48(0.50) 0.58 106 —-0.14,0.25 0.562
Somatic Symptoms (G.I) 1.20(0.41) 1.33(0.48) -1.07 50 -0.38,0.12 0.288
Weight Gain 1.61(0.50) 1.66(0.48) -0.41 63 -0.29,0.19 0.681
Appetite Increase 2.08(0.73) 2.08(0.86) <0.001 78 —0.36,0.36 1.000
Increased Eating 2.02(0.70) 1.91(0.71) 0.82 99 —0.16,0.40 0.416
Carbohydrate Craving/Eating 1.70(0.77) 1.58(0.69) 0.96 134 -0.13,0.37 0.339
Insomnia Early 1.50(0.51) 1.44(0.50) 0.44 62 —-0.20,0.31 0.665
Insomnia Middle 1.57(0.50) 1.52(0.50) 0.57 107 —-0.14,0.25 0.572
Hypersomnia 2.10(1.10) 1.92(1.05) 0.80 87 -0.27,0.64 0.426
Fatigability 3.05(0.71) 3.03(0.81) 0.15 161 —-0.22,0.26 0.880
Feelings of Guilt 1.23(0.50) 1.54(0.62) -2.94 115 -0.52,-0.10 <0.01
Anxiety Psychic 1.33(0.57) 1.21(0.41) 1.34 123 —-0.06,0.29 0.182
Anxiety Somatic 1.86 (0.77) 1.62(0.64) 1.98 136 <-0.01,0.48 <0.05
Hypochondriasis 1.89(0.97) 1.75(0.89) 0.69 79 -0.27,0.55 0.494

Notes: Pre-Tx, pretreatment; M, mean; SD, standard deviation.

modality, the likelihood of remission for each of the 17 symptoms
steadily increased as treatment progressed. This pattern is unsurpris-
ing given that both treatments resulted in significant and comparable
episode remission rates and changes in overall symptom severity (see
Rohan et al., 2015). The hazard functions of each of the 17 symptoms
(Figures 2 and 4) most frequently increased over time, suggesting that

the pressure for each symptom to remit generally increased over time.

However, in the sixth and last week of treatment risk of remission
was particularly elevated in both treatment groups. This suggests that
for both LT and CBT-SAD, there may be particular mechanisms con-
tributing to symptom remission later on in treatment and, therefore,
particular benefits of completing the entire course of treatment.

Of the 17 symptoms studied, 13 failed to show a statistically
significant difference between CBT-SAD and LT in the pattern of



“ | WILEY

MEYERHOFF ET AL.

Insomnia - Middle Fatigue
210
g
©
e
[
S8
©
=
e
@
- 06
Q
®
£
7]
w04
0 2 4 6 0 2 4 6
Treatment week Treatment week
Somatic Anxiety Hypochondriasis
210
=
[}
e
[
Q
< 08
2
c
=1
2]
Bos
®
1S
=
(7]
w
[) 6 0 2 4 6
Treatment week Treatment week
Treatment Group — CBT-SAD LT
FIGURE 1 Estimated survival probability curves showing similarities between CBT-SAD and LT
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FIGURE 2 Estimated hazard probability curves showing similarities between CBT-SAD and LT

remission (Table 4). Figures 1 and 2 show the graphical results for four
representative such symptoms: middle insomnia, fatigue, somatic anx-
iety, and hypochondriasis. Across treatments, the symptom remission
rates are very similar (Figure 1) and hazard functions (Figure 2) do not
show substantially different patterns.

Of the 17 symptoms, four had statistically significantly different
patterns of remission between CBT-SAD and LT (Table 4): social

withdrawal, early insomnia, hypersomnia, and psychic anxiety. Relative
to participants receiving CBT-SAD, remission of these four symptoms
occurred more frequently and more rapidly in participants who
received LT (Figure 3). This might be expected for the sleep-related
symptoms, early insomnia, and hypersomnia, since LT is known to
affect circadian rhythms and is used as a treatment for sleep dis-
turbances (Lewy, Lefler, Emens, & Bauer, 2006; Lewy, Sack, Miller,
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& Hoban, 1987). More unexpected, however, are the differences
between treatments in remission of social withdrawal and psychic
anxiety.

Examination of hazard functions (Figure 4) may provide clues to the
nature of processes underlying these remission (survival) differences
because hazards represent the unique risk associated with a partic-
ular period of time (Singer & Willett, 2003, p. 341). However, hazard

estimates are often (as here) more variable than survival estimates

because they depend in part on the number of participants remaining
at risk in each time period (Singer & Willett, 2003, p. 349). In addition,
as noted earlier, the final treatment week may include special remis-
sion processes for both groups, and so hazard function patterns might
most clearly be interpreted from weeks 1 through 5. It also is use-
ful to remember in discerning patterns that the points in the hazard
graphs are empirical values that include “error” around an underlying

pattern—like the scatter of points around a regression line.



464 MEYERHOFF ET AL.
WILEY
TABLE 4 Log-rank test results between groups for estimated survival curves
CBT LT

Symptom n o E (O-E)?/E (O-E)*/V n o) E (O-E)*2/E  (O-E)*2/V  x2 daf p
Depressed Mood 70 41 48.4 1.14 2.89 85 57 49.6 1.11 2.89 29 1 0.09
Work & Activities 73 45 523 1.03 2.56 86 60 527 1.02 2.56 26 1 0.11
Social Withdrawal 71 38 47.6 1.94 4.9 78 53 43.4 212 4.90 49 1 <0.05
Genital Symptoms 45 27 285 0.78 0.16 63 41 395 0.06 0.16 02 1 0.69
Somatic Symptoms (G.1) 25 22 190 0.47 111 27 21 24 0.37 1.11 11 1 0.29
Weight Gain 33 26 283 0.18 512 32 30 277 0.19 0.51 05 1 0.47
Appetite Increase 40 22 248 0.32 0.77 40 25 222 0.35 0.77 08 1 0.38
Increased Eating 48 25 28.2 0.36 0.85 53 31 27.8 0.37 0.85 08 1 0.36
Carbohydrate Craving/Eating 64 23 26.7 0.52 1.13 72 32 28.3 0.50 1.13 1.1 1 0.29
Insomnia Early 28 17 23.6 1.84 4.75 36 31 244 1.78 4.75 47 1 <0.05
Insomnia Middle 49 29 263 0.28 0.61 60 29 317 0.23 0.61 06 1 0.43
Hypersomnia g | iy | 22 1.79 3.88 50 30 238 1.59 3.88 39 1 <005
Fatigability 76 28 279 <001 <0.01 87 32 321 <001 <0.01 <01 1 0.98
Feelings of Guilt 56 47 477 0.01 0.03 61 45 443 0.01 0.03 <01 1 0.858
Anxiety Psychic 58 33 429 2.27 5.65 67 52 421 231 5.65 57 1 <005
Anxiety Somatic 64 35 327 0.16 0.34 74 37 393 0.13 0.34 03 1 0.56
Hypochondriasis 37 24 25.3 0.07 0.16 44 31 29.7 0.06 0.16 02 1 0.69

Notes: n, number of participants included in analysis; O, observed; E, expected, V, variance.

Overall, for all four symptoms at all weeks, the risk of remission was
nearly always either close to equal or, more often, greater for LT com-
pared to CBT-SAD. These higher risks of remission in LT contribute
to the more rapid remissions seen in survival functions (Figure 3). For
early insomnia and psychic anxiety, LT showed a generally increasing
pressure to remit across time not seen with CBT-SAD. For hypersom-
nia, the pressure to remit is constant for both treatments, but greater
for LT. For social withdrawal, the patterns for the two treatments were
also parallel, constant over the first 3 weeks and increasing thereafter,

with the pressure to remit greater for LT.

3 | DISCUSSION

For the large majority of symptoms included in this study (13/17; 76%),
time to remission did not differ based on whether participants received
CBT-SAD or LT. The fact that most the symptoms remitted compara-
bly across time in the two treatments may account for the overall com-
parable episode remission rates (47.6% in CBT-SAD and 47.2% in LT),
which were based on SIGH-SAD total scores (Rohan et al., 2015). On
an individual symptom level, most depressive symptoms, typical and
atypical, remitted comparably in treatments that presumably operate
on distinct mechanisms. This finding is consistent with that of Stassen
et al. (1993), who found using survival analysis that the time course
of improvement in depression was no different between patients who
responded to antidepressant medication and those who responded to
placebo. Following the interpretation of those authors, it may be that
there are common recovery mechanisms in SAD that can be triggered

by either LT or CBT-SAD and that once those recovery mechanisms are

triggered the course of recovery is essentially the same regardless of
the treatment modality.

However, for four symptoms, LT led to more rapid remission than
did CBT-SAD: early insomnia, hypersomnia, psychic anxiety, and social
withdrawal. The observation that LT led to faster remission of two
sleep symptoms is consistent with sleep having a circadian regula-
tion component (Cirelli, 2009) and with the theory that SAD is related
to a pathological circadian phase-shift that can be corrected with
LT (Lewy et al., 2006; Lewy, Sack, Miller et al., 1987). Earlier remis-
sion of insomnia and hypersomnia with LT suggests that those in
CBT-SAD with these particular symptoms may benefit from a sup-
plementary course of chronobiological treatment in order to remit
these particular symptoms more quickly. CBT-SAD is hypothesized
to improve SAD by modifying psychological phenomena such as dys-
functional attitudes, maladaptive seasonal beliefs, rumination, and
low response-contingent positive reinforcement in the winter, which
are correlates of SAD (Hodges & Marks, 1998; Levitan et al,, 1998;
Rohan et al., 2003; Young & Azam, 2003). Given its focus on maladap-
tive cognitions and pleasurable activities, CBT-SAD may take longer
than LT to reduce particular symptoms, like hypersomnia and early
insomnia.

Why remission of social withdrawal and psychic anxiety would be
faster with LT is less clear. Unfortunately, the SIGH-SAD does not con-
tain any items that appear to capture negative cognitive styles (i.e., a
tendency toward negative inferences and dysfunctional attitudes; see
Alloy et al., 2000), which might be better candidates for earlier remis-
sion in CBT-SAD than in LT. For all four of these symptomes, it is use-
ful to consider not only the time course of the symptom's remission
but also the time course of the treatments themselves. Aside from

minor dose adjustments, LT is relatively homogenous across time. The
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generally rising hazard functions for all symptoms with LT suggest
that the impact of LT accumulates with continuing treatment, increas-
ing the pressure to remit. In contrast, CBT-SAD is not homogenous
across time, but intentionally unfolds with various components sched-
uled across sessions according to a fixed protocol (Rohan, 2008): psy-
choeducation on the treatment rationale, behavioral activation, cogni-
tive restructuring of automatic thoughts, core belief modification, and
recurrence prevention. In addition, tailoring treatment to individuals
in group therapy is different than individual dosage adjustment based
on response and side effects. Thus, the time course of symptom remis-
sions may differ between treatments because the time courses of the
treatments differ. Despite these considerations, it is important to note
that such treatment differences in symptom remission were the excep-
tion and occurred for only four of 17 symptoms.

Regardless of the exact connection between patterns of acute
symptom remission and the mechanisms driving symptom change,
a contribution of this study is a dissection of patterns of individual
depressive symptom remission. Understanding the course of symptom
remission may be one way for clinicians (and patients) to understand
what response to expect from treatment. If the clinicianis interested in
specifically targeting sleep symptoms of SAD more rapidly, he/she may
wish to pursue LT rather than CBT-SAD, or possibly augment CBT-SAD
with LT. The treating clinician practicing CBT-SAD should recognize
that the sleep-related symptoms may improve later in the course of
treatment and should consider problem-solving ways to increase social
activities during treatment if they are an important source of positive
reinforcement for the patient. However, these results and the primary
efficacy results in the parent study (Rohan et al., 2015) highlight that
regardless of the assumed mechanism of action, cognitive or chrono-
biological, the substantial majority of symptoms, and overall symptom
severity are comparably reduced across 6-weeks of CBT-SAD and LT.
To the treating clinician, the practical implication is that, overall, both
treatments end up in the same place after 6 weeks of treatment, but
the time course to arrive there is faster in LT than in CBT-SAD for cer-
tain symptomes.

This study has several limitations. One issue is the decision to study
complete remission of a symptom, as opposed to substantial improve-
ment or the trajectory of decreasing symptom severity. In addition to
remission being of interest, this decision was based on the fact that
“remitted” (O on a SIGH-SAD item) has a relatively unequivocal mean-
ing compared to other response anchors and that “remitted” means
the same thing for all symptoms, as opposed to the variety of response
options in the various SIGH-SAD items. However, complete remission
is potentially a different construct than improvement or even episode
remission. In fact, based our remission criteria (50% reduction in total
SIGH-SAD score in addition to a HAM-D score < 7 and an atypical
score < 7 or HAM-D score < 2 and an atypical score < 10), it is pos-
sible for an individual to meet typical criteria for SAD episode remis-
sion, while failing to completely remit on up to 14 different SAD symp-
toms. For each individual symptom to remit entirely may be atypical
for most participants regardless of which treatment they received. In
nonseasonal depression, residual symptoms at episode remission are
commonplace and complete symptom remission is relatively rare
(Tranter, O'Donovan, Chandarana, & Kennedy, 2002).

WILEY-—*

Several symptoms were not studied in the current secondary analy-
ses because 40 or fewer participants endorsed them at pretreatment.
Among these excluded SIGH-SAD symptoms were weight loss, late
insomnia, somatic symptoms, suicidal thoughts, psychomotor retar-
dation, psychomotor agitation, depersonalization/derealization, para-
noia, and obsessive/compulsive behaviors. Although these symptoms
are less common and not considered core symptoms of SAD, under-
standing the course of less frequent symptoms may provide insights for
clinicians who are working with patients with significant comorbidities
or unusual SAD presentations.

In the parent trial, CBT-SAD had more durable effects than LT at
follow-up two winters later (Rohan et al., 2016). Specifically, CBT-SAD
participants had fewer depression recurrences (27.3% vs. 45.6%) two
winters following treatment, less severe symptoms on the SIGH-SAD
as well as the Beck Depression Inventory-Second Edition (BDI-11; Beck,
Steer, & Brown, 1996), and a larger proportion of remissions defined
by BDI-1l < 8 (68.3% vs. 44.5%) than LT participants. This study's focus
on the patterns of acute remission of individual SAD symptoms across
theoretically distinct treatments reveals that while CBT-SAD has com-
parable treatment effects to LT at the episode level during acute treat-
ment, and has clear prophylactic advantages over LT across time, for
certain symptoms, CBT-SAD may operate more slowly than LT. This
initial examination of the specific symptom-level data highlights that
regardless of the underlying chronobiological or psychological mech-
anism of a particular SAD symptom, the psychological and chronobio-
logical mechanisms may be more interrelated than previously thought.
Psychological treatments such as CBT-SAD can effectively treat symp-
toms that are largely considered to be chronobiological in nature if
given the proper amount of time for the treatment to take effect. Simi-
larly, symptoms that might operate through psychological mechanisms
can be effectively treated in the short term through chronobiological
treatments. Future work examining the specific cognitive and chrono-
biological mechanisms of change leading to symptom-level remission is
warranted.
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