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Abstract

Objective: Bipolar disorder (BD) is challenging to treat, and fewer treatments are available for depressive episodes com-
pared to mania. Light therapy is an evidence-based nonpharmacological treatment for seasonal and nonseasonal major
depression, but fewer studies have examined its efficacy for patients with BD. Hence, we reviewed the evidence for adjunctive
light therapy as a treatment for bipolar depression.

Methods: We conducted a systematic review of databases from inception to June 30, 2019, for randomized, double-blind,
placebo-controlled trials of light therapy in patients with BD (CRD42019128996). The primary outcome was change in
clinician-rated depressive symptom score; secondary outcomes included clinical response, remission, acceptability, and
treatment-emergent mood switches. We quantitatively pooled outcomes using meta-analysis with random-effects models.

Results: We identified seven trials representing 259 patients with BD. Light therapy was associated with a significant
improvement in Hamilton Depression Rating Scale score (standardized mean difference = 0.43, 95% confidence interval [ClI],
0.04 to 0.82, P = 0.03). There was also a significant difference in favor of light therapy for clinical response (odds ratio
[OR] = 2.32; 95% ClI, 1.12 to 4.81; P = 0.024) but not for remission. There was no difference in affective switches between
active light and control conditions (OR = 1.30; 95% ClI, 0.38 to 4.44; P = 0.67). Study limitations included different light
treatment parameters, small sample sizes, short treatment durations, and variable quality across trials.

Conclusion: There is positive but nonconclusive evidence that adjunctive light therapy reduces symptoms of bipolar
depression and increases clinical response. Light therapy is well tolerated with no increased risk of affective switch.

Abreégé
Objectif : Le trouble bipolaire (TB) est difficile a traiter et il y a moins de traitements offerts pour les épisodes dépressifs
comparativement a la manie. La photothérapie est un traitement non pharmacologique fondé sur des données probantes pour
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la dépression majeure saisonniére et non saisonniére, mais moins d’études en ont examiné lefficacité pour les patients
souffrant de TB. Nous avons donc examiné les données probantes liées a la photothérapie d’appoint comme traitement de la
dépression bipolaire.

Méthodes : Nous avons mené une revue systématique des bases de données, du début au 30 juin 2019, a la recherche d’essais
randomisés, a double insu, contrélés par placebo de photothérapie chez des patients souffrant de TB (CRD42019128996). Le
résultat principal était le changement des scores de symptomes dépressifs évalués par un clinicien; les résultats secondaires
étaient notamment la réponse clinique, la rémission, I'acceptabilité et les changements d’humeur attribuables au traitement.
Nous avons regroupé les résultats quantitativement a I'aide d’'une méta-analyse avec modeles a effets aléatoires.

Résultats : Nous avons repéré 7 essais représentant 259 patients souffrant de TB. La photothérapie était associée a une
amélioration significative du score a I'échelle de dépression de Hamilton (différence moyenne normalisée = 0,43; intervalle de
confiance a 95 % [IC] 0,04 a 0,82; p = 0,03). Il y avait aussi une différence significative en faveur de la photothérapie pour la
réponse clinique (rapport de cotes [RC] = 2,32 (ICa 95 % 1,12 2 4,81; p = 0,024) mais pas pour la rémission. Il n’y avait pas de
différence des changements affectifs entre la lumiére active et les conditions des témoins (RC = 1,30; IC a 95 % 0,38 a 4,44;
p = 0,67). Les limitations de I'étude étaient entre autres différents paramétres de la photothérapie, de petites tailles
d’échantillons, des traitements de courte durée, et la qualité des variables parmi toutes les études.

Conclusion : Il y a des données positives mais non probantes indiquant que la photothérapie d’appoint réduit les symptomes
de la dépression bipolaire et accroit la réponse clinique. La photothérapie est bien tolérée et ne comporte pas de risque accru

de changement affectif.
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Introduction

Bipolar disorder (BD), a common psychiatric condition with
a prevalence of 1-2%," is associated with significant impair-
ment in psychosocial functioning and is currently one of the
leading causes of disability worldwide.” Much of this disease
burden is associated with depressive episodes,”* which dom-
inate the episode course of BD and are more frequent and
longer in duration than manic or hypomanic episodes.”*
Bipolar depression is challenging to treat, and there are
fewer available treatments for bipolar depression compared
to mania.” Hence, additional evidence-based treatment
options for bipolar depression is a recognized unmet need.®

Because many patients with BD are taking mood-
stabilizing and other medications, adjunctive nonpharmaco-
logical treatments for bipolar depression are particularly
needed. Alternative and nonpharmacological treatments are
also identified by patients as a research priority.” Light ther-
apy, consisting of daily exposure to bright artificial light, is
an evidence-based nonpharmacological treatment for seaso-
nal and nonseasonal major depressive disorder (MDD) that
has a low side effect burden and can be used by patients
alongside other treatments. Light therapy is usually adminis-
tered with bright, fluorescent light delivered via a light box
or other device. The parameters of light treatment include
wavelength, intensity, total daily exposure time, and timing
of exposure during the day. Intensity is usually measured by
lux, a unit of illumination, with most studies showing ther-
apeutic effects with white light above 2,000 lux and few
effects below 500 lux.'® There is a general inverse relation-
ship between intensity and daily exposure time, such that
higher intensities require less daily exposure time.

A common protocol for light therapy for MDD is 10,000 lux
white fluorescent light for 30 minutes a day in the early
morning. Light therapy is generally well tolerated by
patients, often with milder side effects than medications.'’
The mechanism of action of light therapy is not yet clearly
elucidated, but major hypotheses involve chronobiological
effects of light'? and effects on neurotransmitters such as
serotonin.'®> The positive benefit to harm ratio makes light
therapy a good candidate as an adjunctive treatment for
bipolar depression.

Light therapy is a recommended first- or second-line
treatment for MDD in clinical guidelines'* based on many
clinical studies and meta-analyses.'>'® However, there are
fewer studies of light therapy for BD. A previous systematic
review of light therapy studies in bipolar depression (with
literature search up to October, 2015) did not identify any
randomized controlled trials (RCTs), and the quantitative
meta-analysis only examined pre—post effect sizes from
open-label studies.'” Given that several RCTs have since
been published, we sought to critically examine the efficacy
and acceptability of light therapy in BD. We conducted an
updated systematic review of RCTs of light therapy versus a
control condition for adults with bipolar depression and
quantitatively summarized results using meta-analysis to
determine the efficacy of light therapy for improvement in
clinician-rated depressive symptoms.

Methods
Literature Search and Study Selection

The systematic review was registered at Prospero, www.crd.
york.ac.uk/prospero/, CRD42019128996. The extant
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literature through to June 30, 2019, was searched through the
following databases: Web of Science, EMBASE (OVID),
Medline (OVID), PsycInfo, and Clinicaltrials.gov. Multiple
databases were also searched simultaneously using Web of
Science. Search terms included MeSH terms of bipolar dis-
order and light therapy/phototherapy; followed by combina-
tions of light therap®, phototherap*, light treatment*, and
bipolar* (see Supplemental Information for search terms
used for each database). We conducted backward reference
chaining by searching through bibliographies of relevant
articles and forward reference chaining by searching Google
Scholar for additional articles.

Studies were selected for the review if they included
(1) participants meeting validated diagnostic criteria
(e.g., DSM-1V, DSM-5, ICD-10) for bipolar disorder, type I
(BD-I) or type II (BD-II), currently in a depressive episode;
(2) a clinician-rated measure of depressive symptomatology
(e.g., Hamilton Depression Rating Scale [HAM-D],'®
Montgomery Asberg Depression Rating Scale);'? (3) a spe-
cific light intervention (e.g., bright light therapy), and (4) a
randomized trial design with a control condition. We
excluded studies if (1) active intervention included a com-
bination of light therapy with another treatment (e.g., light
therapy and sleep deprivation) and the control condition did
not include the other treatment, (2) the participants were a
mix of bipolar and unipolar participants and the bipolar par-
ticipant data were not separately analyzed, and (3) the study
sample had other comorbidities as a primary diagnosis of
interest (e.g., poststroke depression). We contacted study
authors if relevant inclusion/exclusion information were not
reported or were unclear.

Data Extraction

Two independent reviewers (MYT, YEJ) conducted study
selection, assessed study quality, and extracted data using
a data extraction form designed for the study. Any disagree-
ment between the two independent reviewers was resolved
by discussion and consensus with a third reviewer (RWL).

Risk of Bias and Quality Assessment

The criteria for quality assessment were based on recom-
mendations in the Cochrane Handbook for Systematic
Reviews of Interventions.” We used the Cochrane Colla-
boration’s Risk of Bias tool*! to summarize results for the
categories of random sequence generalization, allocation
concealment, blinding of participants and study personnel,
blinding of outcome assessment, selective reporting, and
other bias.

Statistical Analysis

The primary outcome was improvement in depressive symp-
toms on a clinician-rated depression rating scale. We
selected the HAM-D as the primary scale because all studies

included HAM-D data. To account for different versions and
scoring for the HAM-D, we prioritized the versions in this
order: 17-item (the original version), 21-item (the 17-item
HAM-D with 4 additional symptom items), 25-item (the
17-item HAM-D with 8 additional items for atypical symp-
toms), 23-item (the 17-item HAM-D with 6 additional items
for atypical symptoms). We chose the 17-item HAM-D as
the primary measure because it is the version most com-
monly used and for comparison to other depression treat-
ment studies.

The primary outcome measure was difference in endpoint
scores on the HAM-D between active and control conditions
with intent-to-treat samples, analyzed using standardized
mean differences (SMD). We used a random-effects model
because of expected heterogeneity in study methodologies.
To mitigate against unbalanced baselines for crossover stud-
ies, we used only the data from the first arm of the
crossover.’

Secondary outcomes included clinical response (defined
as 50% or greater improvement from baseline to endpoint
scores), clinical remission (defined by the investigator based
on endpoint scores, e.g., < 7 on the 17-item HAM-D), par-
ticipant self-rated symptom scales, and quality of life/func-
tioning scales. We also examined tolerability based on proxy
measures of acceptability (all-cause discontinuation rates),
discontinuation rates owing to adverse events, and rates of
affective switch into mania or hypomania.

Secondary outcomes and subgroup analyses with contin-
uous data were analyzed similarly. Categorical data (e.g.,
response and remission, discontinuation rates) were ana-
lyzed using odds ratios (ORs). For arms with zero events,
we imputed a 0.5 event score. Heterogeneity was assessed
using O statistics and /°. Presence of publication bias was
assessed with funnel plots,22 Rosenthal’s fail-safe N,** and
Egger’s regression intercept.>* The meta-analytic analyses
were conducted using Comprehensive Meta-Analysis (Ver-
sion 2.0) software (Biostat, USA).

We anticipated heterogeneity of study methodologies
with variability in diagnosis (BD-I or BD-II), light treatment
parameters, study duration, and so on and hence planned
several exploratory sensitivity and subgroup analyses,
including low risk versus high risk of bias, low-light versus
nonlight control conditions, BD-I versus BD-II participants,
seasonal versus nonseasonal participants, participants taking
medications (e.g., mood-stabilizers, antidepressants) versus
no medications, high intensity (e.g., >1,500 lux for 2 hr or
equivalent) versus low intensity (e.g., <1,000 lux) light,
morning versus midday versus evening timing of light expo-
sure, and shorter follow-up (2 weeks or less) versus longer
follow-up (3 weeks or more) studies.

Results

Figure 1 shows the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) flow diagram for
search and selection of studies. After screening and removal
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Figure 1. PRISMA flow diagram for study selection (www.prisma-statement.org). PRISMA = Preferred Reporting Items for Systematic

Reviews and Meta-Analyses.

of duplicates, we assessed 34 full-text articles for eligibility.
Twenty articles were excluded because of lack of rando-
mized design, four articles because data for participants with
BD were not separately collected, and three studies because
the intervention combined light therapy with other treat-
ments. Seven studies were eligible for inclusion; one study?’
used a quasi-randomized design in which patients were

randomized according to the day of week that they were
admitted to an inpatient unit. We elected to retain this study
in the main analysis but planned a sensitivity analysis to
examine results when it was excluded.

Table 1 shows the main characteristics of the included
studies. Most studies had small sample sizes (range: 9-74
participants). One study®® involved participants with bipolar
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Figure 2. Risk of bias assessment for included studies.

seasonal affective disorder (SAD), while the others excluded
bipolar SAD. The ratio of BD-I to BD-II participants was
variable in three studies and not specified in four; none of the
studies provided separate data for the bipolar subgroups. The
parameters for active light treatment (light intensity, timing
during the day, duration of exposure, and duration of follow-
up) also varied across studies. The active light intensities
ranged from 400 lux to 10,000 lux and duration of exposure
from 15 to 360 min/day. Five studies used morning timing
for light exposure, one study used mid-day timing,?” and one
used both morning and evening timing.*® The duration of
follow-up ranged from 14 days for four studies to 28, 42, and
56 days for each of three studies. The control conditions also
varied: two studies used an inactive negative ion genera-
tor,”®?% one study used a low-density negative ion genera-
tor,° and four studies used low intensity light (100 lux or
less in three studies, and 500 lux or less in one study). Note
that one study*’ examined 400 lux narrow-spectrum (green)
light as an active treatment compared to a nonlight control
condition, although 400 lux would generally be considered
no brighter than illumination in a typical office setting.

Risk of Bias Assessment

Figure 2 shows the summary of the risk of bias assessment
from the Cochrane Risk of Bias tool. The studies showed
high or unclear risk of bias in at least one major methodo-
logical category of risk. Four of the seven trials did not report
on allocation concealment. While all of the studies included

blinding of participants to treatment condition, only four
trials used and reported blinded outcome raters, and six did
not have or did not report on blinding of the clinical team
involved in participant care. Three of the seven studies had
incomplete information on dropouts. Other sources of bias
were noted in the Dauphinais et al. study>® that excluded
analysis of one arm of a three-arm study (an active condition
receiving high-density negative ions) because of the small
sample size (n = 2), and the Rosenthal et al. study”® that used
a crossover design (although only first arm of the crossover
was used in our analysis, there may be different expectation
effects compared to a parallel design).

Meta-Analyses: Primary Outcomes

Depressive symptom scores at endpoint were available for
all seven trials (259 participants), and all used a version of
the HAM-D. Two of the studies***’ included both unipolar
and bipolar participants, but the investigators provided sep-
arate data for the BD participants. The Rosenthal et al.
study®® was the only one with a crossover study design;
only data from the first arm of the crossover were used in
the analysis.

Compared with control conditions, active light therapy
was associated with a significant improvement in clinician-
rated depressive symptoms (SMD = 0.43; 95% confidence
interval [CI], 0.04 to 0.82, P = 0.03), representing a small-
to-moderate effect size (Figure 3). There was no significant
heterogeneity between these trials, with Q statistics of 11.86
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Figure 3. Forest plots from meta-analysis for standardized mean difference in Hamilton Depression Rating Scale scores for active light
treatment versus control condition in bipolar depression. Cl: Std diff = standardized difference; Cl = confidence interval; BLT = bright light

treatment; CTL = control condition.

and I of 49.4% (degree of freedom = 6; P = 0.065). The
fail-safe N was 11, Egger’s intercept was 1.00, #5) = 0.53,
two-tailed P = 0.62, and a funnel plot of standard errors by
effect size estimates was broadly symmetrical (Supplemen-
tal Information Figure S1). These findings suggest relatively
low potential for publication bias.

Sensitivity Analyses

Although no significant heterogeneity was found, a sensitiv-
ity analysis was conducted because of two studies that
had potentially significant differences in methodology from
the others. The Rosenthal et al. study?® included only bipolar
SAD patients, which were excluded from the other
studies, and the Yorguner Kupeli et al. study®> had a
quasi-randomized study design. We conducted a sequential
sensitivity analysis first excluding Rosenthal et al., that is,
including only studies with nonseasonal BD participants
and then excluding Yorguner Kupeli et al., that is, including
only studies with full randomization.

In these sensitivity analyses (Figures S2 and S3), the
effect sizes in favor of light therapy remained small to mod-
erate but narrowly missed significance level when excluding
the Rosenthal et al. study (SMD = 0.43; 95% CI, —0.002 to
0.86; P = 0.051) and was not significant when the Yorguner
Kupeli et al. study was also excluded (SMD = 0.27; 95% CI,
—0.09 to 0.62; P = 0.14).

Secondary Outcomes

Data for clinical response and remission were available for
six trials and five trials, respectively (Figure 4). The pooled
OR was 2.32 (95% CI, 1.12 to 4.81; P = 0.024) for clinical
response indicating a significant difference in outcome
favoring light therapy. Although the pooled OR for clinical
remission was higher at 3.21 (95% CI, 0.83 to 12.4; P =
0.09), the analysis showed no significant difference between
conditions. The overall rates for clinical response for active
light and control conditions were 64.3% and 42.9%, respec-
tively, and for clinical remission were 40.7% and 16.9%,

respectively. There were insufficient numbers of studies that
reported self-rated depression measures or quality of life
measures to conduct an analysis.

Study Discontinuation

Data on discontinuation rates were available for six trials.
The pooled OR was 0.54 (95% CI1, 0.25to 1.14; P =0.11) for
all-cause discontinuation (Figure S4) and 0.70 (95% CI, 0.16
to 3.00; P = 0.63) for adverse event discontinuation (Figure
S5), indicating no differences between active light treatment
and control conditions. The rates of treatment-emergent
mania or hypomania were available for all seven trials (Fig-
ure S6). Note that six studies”>°>' did not observe any
switches in either active light or control conditions, so the
0.5 event imputation rule was applied to both conditions.
Active light treatment was not associated with an increased
risk of affective switches compared to control conditions
(OR = 1.30; 95% CI, 0.38 to 4.44; P = 0.67). The overall
rates for affective switches for active light and control con-
ditions were 3.0% and 1.6%, respectively.

Subgroup Analyses

Although we planned to conduct several subgroup analyses,
sufficient data for analysis were only available for two sub-
groups of interest. First, we examined studies with dim light
(four studies) versus nonlight (three studies) control condi-
tions (Figures S7-S9). Active light conditions were superior
to dim light control conditions in clinician-rated depressive
symptoms (SMD = 0.70; 95% CI, 0.36 to 1.04; P < 0.001),
clinical response (OR = 2.68; 95% CI, 1.09 to 6.63;
P = 0.03), and clinical remission (OR = 7.14; 95% CI,
2.41 to 21.63; P < 0.001). However, there were no differ-
ences between active light treatment and nonlight control
conditions in clinician-rated depressive symptoms (SMD =
—0.04; 95% CI, —0.45 to 0.37; P = 0.84), clinical response
(OR = 1.80; 95% CI, 0.38 to 8.58; P = 0.46), or clinical
remission (OR = 1.31; 95% CI, 0.09 to 19.02; P = 0.85).
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Figure 4. Forest plots from meta-analyses for (A) clinical response and (B) clinical remission for active light treatment versus control
condition in bipolar depression. Cl = confidence interval; BLT = bright light treatment; CTL = control condition.

Second, we examined studies with follow-up duration <2
weeks (four studies) versus >3 weeks (three studies; Figures
S10-S12). The studies of <2 weeks showed active light
superior to control conditions for improvement in depressive
symptoms (SMD = 0.56; 95% CI, 0.01 to 1.13; P = 0.046),
response (OR = 2.66; 95% CI, 1.09 to 6.49; P = 0.032), and
remission (OR = 4.72;95% CI, 1.48 to 15.11; P = 0.009). In
contrast, the studies of >3 weeks showed no differences
between active light and control conditions in improvement
in depressive symptoms (SMD = 0.24; 95% CI, —0.37 to
0.85; P = 0.44), response (OR = 1.84; 95% CI, 0.37 t0 9.24;
P = 0.46), or remission (OR = 1.91; 95% CI, 0.07 to 55.68;
P =0.71).

Atypical depressive symptoms have been noted to poten-
tially predict response to light therapy in studies of SAD***?
and MDD.** Unfortunately, only three studies used a version
of the HAM-D that included atypical symptom items, and
only two studies reported responses to atypical symptom
scores; hence, there were insufficient data to conduct a sub-
group analysis of atypical symptoms.

Discussion

To our knowledge, this is the first systematic review and
meta-analysis of RCTs of light therapy versus control con-
ditions in patients with bipolar depression. The primary
quantitative analysis of the seven identified RCTs (259

participants) found a small-to-moderate and significant
effect of active light treatment in reducing depressive symp-
toms as assessed with the clinician-rated HAM-D. For the
secondary outcomes, the comparison of active light and con-
trol conditions showed large effects in favor of light therapy
for both clinical response and remission, but only the clinical
response analyses were significant. The nonsignificant find-
ing for clinical remission may be a Type II error (i.e., non-
rejection of a false null hypothesis) because fewer studies
included remission outcomes.

Interpretation of the positive findings are also constrained
by limitations of the analysis, including variable quality and
heterogeneity of the included studies, variable parameters of
light treatment, small sample sizes, short duration of follow-
up, and some control conditions (e.g., dim light, low-density
negative ions) having potentially active treatment effects.
For example, the primary studies examined mixed samples
of patients with BD-I and BD-II without separate subgroup
analyses. As in many other studies of add-on treatments in
BD, most patients were on various concomitant medications
including mood stabilizers, antipsychotics, and antidepres-
sants, and few of the studies attempted to control for the
different medications. Only one study prospectively con-
trolled for medication use by stratifying randomization
based on whether antidepressants were used or not.>” Three
studies examined medication use retrospectively and found
no differences between conditions.?>**-!
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In the sensitivity analysis of potential sources of variabil-
ity in study methodology, excluding the study with 11 parti-
cipants with bipolar SAD changed the results from positive
to narrowly missing statistical significance. In addition, the
sensitivity analysis that excluded the quasi-randomized trial
found no difference between active light and control condi-
tions, although that analysis included only five fully rando-
mized trials (198 participants). Thus, although the primary
outcome analysis found significant effects of light therapy,
these limitations indicate that the evidence for efficacy of
light therapy in BD remains nonconclusive.

Light treatment was generally well tolerated in the iden-
tified studies with no differences in all-cause discontinuation
and adverse event discontinuation rates compared to control
conditions. Light therapy also appears to have low risk for
treatment-emergent affective switch, as indicated by low
switch rates with no significant differences between active
light and control conditions. The low switch rates are con-
sistent with previous reviews in nonrandomized studies of
light therapy for BD.*® Our finding, however, is limited by
the quantitative analysis used, in which imputation for zero
event conditions may give unreliable rates for rare events
with small-sample studies®® and by the short follow-up dura-
tions. In addition, most of the patients, especially those with
BD-I, were on mood-stabilizing or anti-manic medications
during study treatment. Of note, however, is that mild acti-
vating symptoms (agitation, anxiety, arousal) during bright
light treatment were observed in several studies, although
these generally resolved with reducing the duration of daily
light exposure. Hence, patients with BD should be actively
monitored for emergence of hypomanic symptoms that may
require adjustment of light dosage.

There was considerable variability in the light treatment
parameters for the active treatments, although broadly the
parameters were similar to those used for light therapy of
MDD, that is, 10,000 lux for 30 min/day. Most of the studies
used morning timing of light exposure, as usually recom-
mended in MDD studies, with only one study using midday
timing and one older study using morning and evening tim-
ing. The durations of follow-up in these studies were also
short, with only two studies using a more typical acute treat-
ment follow up of 6-8 weeks.?”*° Given the cyclical nature
of BD, future studies will need to provide longer follow-up
periods for acute light treatment.

The subgroup analyses may provide useful information to
guide these future studies. We found that the effects of active
light therapy were significant when compared to dim light
control conditions, but not when compared to non-light con-
trols. There is no consensus for an optimal sham control
condition for light treatment because the parameters for ther-
apeutic effects of light effects are still not well understood.
Dim light is often used as a plausible sham control, but some
studies have shown that dim light (e.g., 400 lux) may have
therapeutic effects.”” Non-light control conditions do not
conflate dosing of light but they introduce a different type
of treatment device that may have different expectations

from participants. Our results suggest that more research is
needed to compare the two types of sham conditions. We
also found that shorter follow-up (2 weeks or less) studies
showed superiority of active light therapy over control con-
ditions, but longer follow-up (3weeks or more) studies
showed no differences. Given that depressive episodes typi-
cally last more than 2 weeks, longer follow-up studies should
be conducted to provide more information about sustained
effects of light therapy for acute depressive episodes. No
controlled studies have yet examined light therapy as a main-
tenance treatment for BD.

In summary, this meta-analysis of RCTs found positive
but nonconclusive evidence that light therapy is efficacious
and well tolerated as adjunctive treatment for depressive
episodes in patients with BD. The parameters for light ther-
apy in BD are similar to those for MDD. Although the risk of
affective switch with light therapy is low, patients should be
monitored for hypomanic or activation symptoms that may
require adjusting the dose or timing of light exposure. Given
the importance of finding new nonpharmacological adjunc-
tive treatments for BD, priority should be given to further
research to improve the evidence base for light therapy.
Future studies would benefit from designs that include larger
sample sizes, longer follow-up periods, standardization of
light therapy parameters, and measures of expectation of
response for sham conditions. In addition, future studies
should examine subgroup analysis of response by features
such as diagnosis (e.g., BD-I vs. BD-II), depressive symp-
toms (e.g., typical vs. atypical symptoms), and concomitant
medications (e.g., mood stabilizers vs. antidepressants).
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