BJPsych Open (2016)
2, 116-126. doi: 10.1192/bjpo.bp.115.001610

116

Review

Zainab Samaan

Background

Light therapy is a known treatment for patients with seasonal
affective disorder. However, the efficacy of light therapy in treating
patients with non-seasonal depression remains inconclusive.

Aims
To provide the current state of evidence for efficacy of light
therapy in non-seasonal depressive disorders.

Method

Systematic review of randomised controlled trials (RCTs) was
conducted by searching MEDLINE, EMBASE, PsycINFO, CINAHL,
and CENTRAL from their inception to September 2015. Study
selection, data abstraction and risk of bias assessment were
independently conducted in duplicate. Meta-analyses were
performed to provide a summary statistic for the included
RCTs. The reporting of this systematic review follows the
PRISMA guidelines.

Results

A meta-analysis including 881 participants from 20 RCTs
demonstrated a beneficial effect of light therapy in non-
seasonal depression (standardised mean difference in
depression score —0.41 (95% CI —0.64 to —0.18)).
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This estimate was associated with significant heterogeneity
(P=60%, P=0.0003) that was not sufficiently explained by
subgroup analyses. There was also high risk of bias in the
included trials limiting the study interpretation.

Conclusions

The overall quality of evidence is poor due to high risk of bias
and inconsistency. However, considering that light therapy has
minimal side-effects and our meta-analysis demonstrated that
a significant proportion of patients achieved a clinically
significant response, light therapy may be effective for patients
with non-seasonal depression and can be a helpful additional
therapeutic intervention for depression.

Declaration of interest
None.

Copyright and usage

© The Royal College of Psychiatrists 2016. This is an open
access article distributed under the terms of the Creative
Commons Non-Commercial, No Derivatives (CC BY-NC-ND)
licence.

Depression is a common psychiatric disorder, affecting an estimated
350 million people worldwide.! Depression is projected to become
the second global leading cause of disability by the year 2020, trailing
only heart disease.” Severe depression can be fatal, as approximately
60% of the individuals who took their own life had a depressive
disorder.® Despite the wide availability of antidepressant treatments
including medications and cognitive-behavioural therapy,* many
patients fail to respond or experience adverse events.* Only 50-60%
of patients will sufficiently respond to first-line treatments, and only
35—40% will experience a remission of symptoms during an 8-week
trial of antidepressants.>® Therefore, alternative or adjunctive
interventions are required to improve depressive symptoms.

Light therapy is an established non-pharmacological interven-
tion used to treat seasonal affective disorder (SAD), a clinical
subtype of mood disorder that consists of recurrent episodes of
major depression occurring with a predominately seasonal pat-
tern.””® The efficacy of light therapy for SAD has been investigated
in over 70 clinical trials’ and further supported by several meta-
analyses and clinical guidelines.'®" The clinical potential of light
therapy as a treatment for non-seasonal depressive disorders has
been previously investigated."' "> However, the results have failed
to yield any firm conclusions, and a new systematic review is
warranted to elucidate the application of light therapy as a non-
pharmacological option for non-seasonal depression.

Light therapy involves daily exposure to artificial bright light
for a set period of time, typically in the morning.® The light is often
delivered through a light box that is equipped with fluorescent
tubes, a reflector and a diffusing screen; or using fluorescent ceiling
units.*'* The rationale for using light therapy in individuals with
non-seasonal depression is that they often experience atypical
symptoms that may be associated with circadian abnormalities,
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such as irregular sleep—wake patterns, altered social rhythms,
diurnal mood swings and altered circadian patterns of hormones
and core body temperature."*"'® Light therapy is thought to work
through the eyes by activating the suprachiasmatic nucleus (SCN),
the circadian pacemaker of the brain. This has been hypothesised as
one mechanism by which bright light therapy positively affects
mood, sleep, circadian rhythms and hypothalamic—pituitary—
adrenal axis activity in patients with SAD.'>™” However, the
precise mechanism of the effect of light therapy remains elusive.

A recent review has been published to investigate the efficacy
of light therapy in both seasonal and non-seasonal depression.'®
However, this review included only two trials for non-seasonal
depression due to strict inclusion criteria, thus precluding an adequate
assessment of the efficacy of light therapy in non-seasonal depression.
A significant gap in summarising the literature has developed since the
prior review by Even et al,'* who included 15 studies and did not
conduct a meta-analysis. Seven trials have been conducted since the
previous reviews,'®'** and the four largest trials to date are yet to be
included for meta-analysis.'>**

The present systematic review aims to summarise the efficacy
of light therapy in adults with non-seasonal depression by
conducting a qualitative review of the literature, a standardised
risk of bias assessment, and computing pooled summary estimates
of light therapy’s treatment effect. Secondary objectives of this
review are to explore potential covariates that may modify the
efficacy of light therapy and to summarise potential adverse effects.

Method

The following methodology was established a priori in an
unpublished protocol that was registered with PROSPERO
(registration number CRD42015017887) and is available on
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request from the authors. This review was written and conducted
in accordance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA).>’

Study selection

The following electronic databases were searched from their
inception until September 2015: MEDLINE®, EMBASE®, Psy-
cINFO, The Cochrane Central Register of Controlled Trials
(CENTRAL) and the Cumulative Index to Nursing and Allied
Health Literature (CINAHL). A health science librarian (N.B.) and
the first author (S.P.) collaborated to develop the search strategy,
which is outlined in the Appendix. The reference lists from
included articles and past reviews were searched by hand. In
regards to grey literature, unpublished and ongoing trials were
searched on clincaltrials.gov and from conference proceedings of
the Society of Light Treatment and Biological Rhythms (SLTBR).

Inclusion criteria

The search was limited to human studies. Randomised controlled
trials (RCTs) that compared light therapy as a stand-alone treatment

to an inactive placebo/control group were included. RCTs that
used light therapy as an adjunctive treatment (i.e. in combination
with pharmacotherapy or psychotherapy) in comparison with the
inactive placebo/control group were also included. Trials were
included if they compared treatment effect using a standardised and
validated depression rating tool. Participants included adults
(=18 years of age) who have non-seasonal depression according
to the DSM, the Research Diagnostic Criteria (RCM), ICD or based
on a validated psychiatric assessment tool. Individuals with major
depressive disorder (MDD) (single episode or recurrent), persistent
depressive disorder (dysthymia), bipolar disorder with depression
and clinically significant non-seasonal depressive symptoms were
included. All formats of light therapy with regard to the timing of
administration, the brightness and duration of light exposure, and
the selected lighting device were included. Non-randomised trials
and quasi-randomised studies were excluded. If investigations
enrolled the sample of same patient in multiple trials, only the
largest trial was included.

Exclusion criteria

Individuals with a diagnosis of depression with a seasonal pattern,
such as SAD or subsyndromal SAD, were excluded. Individuals
with premenstrual dysphoric disorder (PMDD) were also excluded.

Data management

Citations were managed using RefWorks® (ProQuest LLC). Two
authors independently screened titles and abstracts, and excluded
studies that failed to meet at least one eligibility criteria. Full-text
articles of the relevant citations were reviewed and included if
they satisfied all eligibility criteria. Screening disagreements were
resolved by consensus, and a third author was consulted if a
resolution could not be reached.

Data extraction

Two authors extracted data using a pilot-tested data extraction
form. The data were entered into the Cochrane Collaboration’s
RevMan Analysis Version 5.3 statistical software for meta-analysis
and preparation of graphical figures.

Risk of bias and quality assessment

Potential biasing factors of individual studies were assessed indepen-
dently by two reviewers using the Cochrane Collaboration’s Risk of
Bias Tool.?® The following factors were adjudicated to have ‘high’,
‘low’ or ‘uncertain’ risk of bias: random sequence generation;
allocation concealment; masking of participants, personnel and
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outcome assessors; incomplete outcome assessment (attrition);
selective reporting and other potential biases. A funnel plot was
generated to visually inspect publication bias. Outcome-specific rating
of the overall quality of evidence was performed using the Grading
of Recommendations Assessment, Development and Evaluation
(GRADE) system for systematic reviews and implemented using
GRADE Pro GDT software (http://tech.cochrane.org/gradepro).

Statistical analyses

Inter-reviewer agreement on study selection was quantified
using a kappa statistic.’® Meta-analysis was implemented if the
included studies were sufficiently homogeneous in terms of
participants, interventions and outcomes to provide a plausible
summary effect of light therapy.® However, when establishing
our eligibility criteria, we had intended to pool widely, and
then utilise our a priori subgroup analyses to explain potential
variability in our results. For continuous outcomes, pooled results
were summarised using standardised mean differences (SMDs) and
95% confidence intervals (ClIs). We used SMD because the included
studies used various depression tools that could not be pooled on the
same scale. For dichotomous outcomes, pooled results were
summarised using relative risks (RRs) and 95% CIs. A significance
level of 5% was used for all statistical tests.

All meta-analyses were carried out using a random-effects
model.*" The I* test statistic was used to assess heterogeneity. The
P statistic quantifies the proportion of the variability in effect estimates
that is caused by underlying differences in treatment effect between
studies opposed to chance.* Subgroup analyses were conducted to
explain potential reasons for variability in the estimated effect beyond
chance. Sensitivity analyses were employed to determine the impact of
studies that included special population (e.g. pregnant women and
older age) with depression on the pooled estimate.

The primary outcome for this review was the post-intervention
depressive symptom scores following the administration of light
therapy v. placebo/control, as measured by a standardised and
validated psychometric depressive symptom scale. The large majority
of studies did not report mean change scores or the standard
deviation in change scores that would be required to use the average
change in a depression score from baseline to trial end-point as the
primary outcome. Therefore, post-intervention depression scores
were used. A secondary outcome was the proportion of patients
achieving a clinically significant response following light therapy as
determined by a 50% reduction in depressive symptoms (e.g. = 50%
reduction on the Hamilton Rating Scale for Depression® or other
scales if used). An additional secondary outcome was to summarise
the occurrence of adverse events among those receiving light therapy
in comparison with those receiving placebo or standard care.

Subgroup analyses

(a) A subgroup analysis was conducted based on the admi-
nistration of light therapy as an adjunctive or as a stand-alone
treatment. It was hypothesised that stand-alone light therapy
would have a treatment effect favouring light therapy more
than the studies that implemented light therapy as an adjunct."!

(b) A subgroup analysis was conducted based on whether a dim
light was used as a placebo/control or not. A hypothesised
direction of effect was not specified beforehand.

(c) A subgroup analysis was conducted for those trials that
administered morning light therapy compared with those
administering evening or mixed-timed light therapy (i.e. a
subset of the intervention group was treated at differ-
ent times of the day). Considering that the majority of evidence
supports the efficacy of morning light therapy in treating
SAD," it was hypothesised that studies administering morning
light therapy would demonstrate a greater treatment effect.
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(d) To conduct a subgroup analysis based on depression severity,
in-patient/out-patient status was used as a proxy. It was
hypothesised that light therapy would have a greater treat-
ment effect among out-patients, who presumably have milder
depressive symptoms on average and less comorbidity.

(e) It was expected that differing methodology and quality
of the included trials would partially account for heterogene-
ity. To explain methodological heterogeneity, subgroup ana-
lyses were conducted using each Cochrane risk of bias item as
a covariate. It was hypothesised that trials with high risk of
bias would demonstrate a greater treatment effect of light
therapy than trials with lower risk of bias.

Results

After screening 4585 unique citations, 21 trials were included
in this review, including 894 participants (Fig. 1).'®!'9263+4

The observed unweighted kappa for full-text screening between
the two independent reviewers was 0.63 (95% CI 0.44-0.79),
suggesting a ‘good’ level of agreement.*

Table 1 summarises individual study characteristics. The
majority of participants were women as most studies included
>50% women. The mean age of participants in each study varied
from 32 to 84 years of age. Twenty studies were RCT's implement-
ing a parallel design, and one study was a randomised crossover
trial.>® In a recent trial by Ozdemir et al,?® we included the 1-week
depressive rating score for the treatment and control groups as the
primary outcome because light therapy was only administered for
1 week of the 8-week study period. The brightness of light in the
intervention groups varied from 400 lux (green light) to 10 000 lux
(white/full-spectrum light). Red light is known to be the most
biologically inactive frequency of visible light;'* therefore, 13 of 21
studies administered dim red light or dim light as a comparator.
The remaining eight studies used alternative non-light-based
placebo/control, as presented in Table 1.

7259 records identified through
database searching

9 additional records identified
through hand-searching and
grey literature search

(EMBASE=3141,
MEDLINE=2018; PSyCINFO=
1316; CENTRAL=603;
CINAHL=181)

=
=
-
(1]
=
=
=
=
()
=

2683 duplicate citations
removed

7268 records retrieved from search

5
§ 4528 tiles/abstracts were
5 4585 records had > clearly not relevant and
n titles/abstracts screened excluded

after duplicates were

removed
57 full-text articles L )
assessed for eligibility 36 full-text articles excluded:
* NoN-RCTs (10)

e active comparator (no
placebo/inactive comparator) (6)

¢ non-depressed sample/depression
not focus of treatment (7)

¢ overlapping/duplicate samples (4)

o focused on the ability of light therapy
to sustain wake therapy (4)

e insufficient information/full-text not
found (5)

Eligibility

21 studies included in qualitative
review

20 studies included in
quantitative synthesis

Included

Fig. 1 PRISMA flow chart of the study selection process. RCTS, randomised controlled trials.

118

https://doi.org/10.1192/bjpo.bp.115.001610 Published online by Cambridge University Press


https://doi.org/10.1192/bjpo.bp.115.001610

ssaid Aussanun abprquied Aq auljuo paysiiand 019100°sL L'dg-odla/ze L F.o:ms._@h\”m%;

—
—

Light therapy for non-seasonal depression

Suiwion
Aep/uiw 09 Ssused-no
(e1dwes (s/suol 0L X £'1) (e/dwes Sujuion (AIFINSQ) SJeah
(o|dwes [e30} 1230} suol Jie annesau (ejdwes [e30} B30} Aep/uiw 09 xn| Z = uoneinp o1uolyo 5 (7SN)
(Lneee vz €L %S2) 0L Aysusp-moT 99 vLL vl ey 1%S/) 0L 000 OL 3431 WB1g Se Aavs-HOIS ‘apos|da 9[3uls ‘aan GO0z /e 19 [909
Suiuion Suiuion Sjened-ino
Aep/uiw og Aep/uiw og xn| (N-INSQ) (suo 22(EPBUED)
oo vsL (L'2) 9¢€e (%00L) § Xn| 009 31| pay (61) 6L o1 9ve (%00L) OL 000 0L 3431 y3ug v QvsS-HOIS wnyedisod) aaw £00¢ ‘e 19 |eJiod
(uonenn (uonedu Jo deam L
JO Yoom | Jaye) Ja)e) BUIWEXOAN|4
SUILLIEXOAN] 3w 0og+
3w 00e Sujuion suaned-uy
+ Jusuiieay Aep/uiw og xn| (WeN-12) (4L-A-FINSQ) semesd RS_S_V 600C
(SL'e) 62C €zl 0%s (%02) 0L U311 ON L) é6Le (6vL) TSy (%C'LY) LL 000 OL 3311 Wy31g 44 AaSyH onoydAsd /m 3aN) ag le 38 1uIyoueld
Suiuion Sujuion Sened-ino o0z(PUBLIBZIMS)
Aep/uiw 09 Aep/uiw 09 xn| (NFNSQ) (18suo 110z
(0 9sL (rQ) Lze (%00L) LL Xn| 0/ W31 pay (L9)reziL v L1e (%001) 9L 000/ 13| SHUM e QVS-HOIS wnyedaiue) aanw e 30 B01SN[-ZIIM
Suiuion
Sujuion Aep/uiw 09 o,(SPUBLIBLIEN)
Aep/uiw 09 XN| 0052 (leuidLio) Spuened-ino L10c
(€9) voL (9°9) 0069 (%£9) 77 Xn| 05 W31 pay (L'9) Lol (S8) £9°69 (%V9) OF 131 8n|g aled x4 ASYH (AFINSQ) QdN ‘Ile 16 8sJanal
uooulsyy AdeJsayy 8nip
uoouisyy Aep/uiw 09 JlUBWIRUE PASOP-9|qelS
Aep/uiw 09 XN| 000 31| ‘(@2s) 3an wislnd 6. (VSN)
®6) 7Ll G/-8L:93uey (YN %) €2 Xn| 0§ 3| pay (L'8) 70l G/-8lL :a3uey (4N %) €2 wnJyoads-peo.d 144 SAV-HOIS yum |I-ag 4o I-ag vL0Z ‘18 19 ¥S
Kep/auixese|usp
Aepy auixeje|usa 3w G/ +
8w gz + Suuion
JuaWwieas Aep/uiw 09 Suaned-uy AeinD) 510z
(€5°9) 95T (78'LL) 9€'8E (%25) G (Lv9) zs'le (6'2) 9L€E (%99) ST Xn| 000£ L AasyH (A-INSQ) adin le 18 JwspzQ
+ Sujuion
Aepyuiw og Sujuion
Jojelouss Aep/uiw 0 Sjuened-ino (epeueD)
(¥S°0L) 05°6L S'LL) T9€ (%E€L) OE uol aAideu| (LL°LL) 88°€L 9°6) L'GE (%1°€S) ¢ Xn| 000 OL 95 SYAVIN (Y1-AIFNSQ) aan oSL0Z ‘e 19 wen
Aep/apliojyooipAy
e
8w oz + Aep/apLiojya0ipAy
Suiwiow aunexony 8w 0z +
Aep/uiw 0 Sujuion
Jojesaued Aepyuiw og Sjened-ino (epeueD)
(96°6) ¥6'LL L) eLe (%0°LL) LE uol aARdeu| (90°8) €0°0L (92L) 6'8€ (%L°1LS) 62 Xn| 000 OL 95 SYAVIA (41-AIFNSQ) aa 2SLOT 1B 1o we

Solisldaioeleyd Apnis L ajgel



https://doi.org/10.1192/bjpo.bp.115.001610

Perera et al

(SL=U) Suuend sjuaned-uy
(L=U) Suuion (Y-11HNSQ)
(e|dwes Aep/uiw 0zl (e1dwes Aep/uiw Ozl Xn| (wayl 12) uoIssaldap Lam opueder) Ge6lL
(LL9) eg6l [e10)) 9' /v 6 Xn| 00§ 31| wig (L€9) LELL [e103) 9 /¥ 8l 005z 331l W3ug L ASYH (oL=u) ag (£L=u) aan ‘Ie 30 epewieA
mm_m_\_u_
Suiuion Synpe 4opjo 19A0SS0ID
Rep/uiw og Aep/uiw og xn| pasijeuonnsul (¥Sn) Lo0Z
(98°0) ¥'SL (95°6) 8'€8 (%09) OL Xn| 00€ 31| wig w0 €Ll (95'6) 8'€8 (%09) 0L 000 0L 3431 y3ug S Sas -S@9 U0 OZ-L1 JO 8103S ‘le 10 ehewns
Sujuion
Aep auiweidiwi Aep/auiweidiwi
3w o5L+ 8w 5L+ sjuaned-u Lydllgndey
Aep/uiw ozl xn| Aep/uiwi ozl xn| (Wo-L2) (-IIHNSQ) 142820)
60 0¢lL 60L) zey (%£°99) 6 008 Y31 pal wig Lo/l €6 0Ly (%2720 LL 0008 3431| W3ug (¥4 ASYH AdIN Jusinday 200 ‘Ie 1o ojseld
Sujuion
(e)dwes (e1dwies Aep/uiw 0g
(e1dwes [e303 [e10} Aep/uiw og xn| (e1dwies |e103 |10} Xn| 000 OL Sweed-no 5 (VSN)
(1'8) Gl '95-92) vy ‘%9'78) 9 00L 31| pal wid (r'LL) EV/L '95-92) v “%978) L 4311 8uym g /A ASyH (N-NSQ) aaN 2002 ‘e 30 BUIn01
Ajlep weidojend
8w oy +
Sujuion Allep weidojeyo sjuaned-uj
Jojelauad 3w ov + (N-INSQ)
uol aAnesau Suiuion (sainyea} onoyoAsd 2»(Alel) 002
(0e'8) 80°€ElL (€2L) 295 (%S2) 2L pajeAndesq (cL1) 68t (€0L) 0'es (%E€€Y) 8L Xn| 00v 3| UsaI9 8¢ ASYH noyum) ag pue adin ‘Ie 30 mepausg
Sujuion Syusned-uy
Aep/uiw og xn| (AFINSQ) Sieplosip ep(UBMIE])
(L7) 99L L9 9vL (%05) 0¢ IN §e zel vy ess (%0v) O£ 000S 311 y31g S Sao aAIssaldap Jo AdN ¥00C '[e 30 lesL
Suiuion Ssned-ino
Aep/uiw 09 Aep/ui 09 xn| (AFINSQ) (18suo »e(¥SN) Y002
(Lov el (8G°L) O7E (%00L) § Xn| 00§ 31| wig (L) vel 96°¢) T¥E (%00L) S 000/ 34311 W3ug € QVS-HOIS wnyedeiue) aaw ‘le 1o uosledd3
WEIN
Aep/uiw 09
(U3 1o Sujuion
SIayly) sasse|d (x0q 3Y81| J0U J0SIA)
uoneidepe Aep/uiw 09 xn| (way-eL) Sweped-no (VSN) 002
(L2 év'ze N (%00L) €L ueipedlio (L9 L'yl IN (%00L) 9L 00SZ 4811 1y3ug 9T 1ag (NFNSQ) aain ‘9971 8 AUBUFON
Allep auleinas Allep auleipas
8w oS + 8w 05+ Suiuiow
Sujuion Aep/uiw 09
Aep/uiw og XNn| 000 OL (wey /1) SyueRed-INo cOHewusq)
€ 9Ll (L'9L) 6'SY (%£°99) ¥ Xn| 0§ 31| pay W) 06 (8GL) L'Ey (%8°0/) 87 W31 anym 13ug GE ASYH (AFINSQ) QdN 5002 ‘e 18 Aunie
(eL=U) uuery (lelL paseg-auioH)
(6=u) Suiueng SL=U) Aeg-pin Spiened-1no
(e)dwies 9L=u) Aeg-pin (91dwies (€L=U) Sution (Uoissaidap Jofew
(e1dwes [ejo} [e10} (SL=u) Suiiow (e1dwes |e103 |e101 Xn| 0058 Algeqoud Suneoipu) 5(7SN)
(10°2) 8Z'GL S¥'S) £°19 '%8S) O Xn| 0L 31| pay (889) 6€¥L 'Sy'S) £°19 1%85) Ly W31 Suym y3ug e Sas Ll =®8l02s Sa9 S00Z ‘e 39 BUINOT]

od) | 9|geL

ssald Anssanun abpriqued Aq auljuo paysiiand 019100°sL L'dg-odla/zeL L 0L/Bi0"10p//:sdny

120


https://doi.org/10.1192/bjpo.bp.115.001610

Light therapy for non-seasonal depression

S _ o Thirteen studies investigated the efficacy of light therapy
(e} = . . - . .
L EE = ;; ) g, 2 among patients with MDD,!620:22253436.37414345 4 Juding three
5553 % ® < 8 g p ’ g
gggen < N 53 studies of pregnant women wi ost-partum”™ or antepartum
sggen 2 8 tudies of pregnant th post-part tepart
£ 5 5 onset.”®** Four studies included patients with MDD or patients
) p p
£ with bipolar disorder depression.*® %2 One study investigated the
_ . 5 p p Y g
e - < S efficacy of light therapy for treating patients with bipolar disorder
@ 2 N5 = o} depression,’® and another study recruited patients with bipolar
& © 4 8 < g P Y p p
c 9 ~ 3 N 3 disorder admitted to hospital because of a major depressive episode
= = © 5 5 g p ) p p
g 2 with psychotic features.?! Two studies recruited geriatric patients
= 2 psy g p
IS 8 who were not clinically diagnosed with depression, but whose
38 s §E ? . _ g Geriatric Depression Scale (GDS) scores suggested moderate to
2~ & £ = 9 g )
féJ g é 3 S %'Ei @ § severe levels of depressive symptoms.>®
528 = L L8 B S
= 5 Q - -
g8 2 Risk of bias assessment
= 2z 3z 3 Figures 2 and 3 summarise the risk of bias assessments using
3 2 : . . .
S § 25 s £E = the Cochrane Risk of Bias Tool. Most studies were judged to have
g2 £ é 255 3 £ 3 £ % 'f:; ‘high’ or ‘unclear’ risk of bias for at least one essential methodo-
25 288¢ cles £S5 7 logical criterion. Approximately 75% of the randomised trials did
5 °§ £S5 5 ¢ ! .
£° 2=+ 5902 8== 3 not report the method of allocation concealment when randomisin
= 8 P 8
B participants. Nearly 50% of the included trials failed to report
= 2 the method of randomised sequence generation. Masking of
oy .D oL .
'% D & q% outcome assessors was implemented by 13 of 21 studies, and only
L . .
= g 5 s S é 11 of 21 studies clearly reported some form of masking of study
= 8 ~ ™ s participants. The majority of included studies did not state whether
7 2 < [re) . . , .
<] = - - s a ‘complete-case’ or ‘intention-to-treat’ analysis was conducted,
£ g g p Yy
g and the number of individuals approached for enrolment was rarely
3 ) e reported. Although it was concluded that incomplete outcome data
. T:’ g = £ E % were of ‘low’ risk of bias in the majority of studies, without knowing
S e \ s ¢ . o
S| @ - R = g the number of participants approached for enrolment, it is difficult
| ) s g . .
¢l g 3 g e o 5 to conclude whether final numbers included in analyses truly reflect
2| = 3 g attrition. ‘Other’ reasons for ‘high’ risk of bias included: reportin
= S5 g porting
= S ly total le d hi osed to demographics specific
2| o0 5 only total sample demographics as opp grap P
[ = = s2 . o1 .
o0 Ds K £ 3 59 to each trial arm**** and failing to present a power calculation.
z|8g¢e 3 S-2 N 5% Furthermore, over 50% of the included studies were likely biased
&% £S5 g E £8 y
S2ES 7 «ed « E% towards type II errors due to particularly small sample sizes of less
g2
= = z than 20 people in each arm.
28
@ = 8 = =5
= e gz ;
3 88 _ |2y sgl® . 8% Meta-analyses: effect of light therapy on
25 = £32g &Lllg § sé depressive symptoms
Gl = < € E o|lc & = &S| 9 o= p y p
T o wS RIS F P05 02
27 =852 gz E 3§ §le i E = 9—(,39 = One study was excluded from the meta-analysis because it was a
= = o %EO.Qﬂocsq:)_QOoos S B Y Y
£° 5853cERERESQ5&YS Sogg randomised crossover design that used the same participants in
o L2 ® . .
= 5358 the treatment and control arms.*® Including this study would
oves
= 0 3583 violate the assumption of independence that assumes the effect
(SN SO o p p
£° o g g L8 sizes computed for each trial arm are independent of each other.
= < ~ ~ 285 . . .
T8 LeEs Therefore, our analysis is applicable to parallel group study
p=} o0 . .
g%ég designs only, and the pooled summary estimate was computed
5o z °=5%3 using 20 studies and a collective sample of 881 individuals: 456
s 3 Z 52 a §§§§ individuals who received light therapy and 425 individuals who
= = ! o O . . . .
€8 g £ 5 53 § 3 received placebo/control. Lam et al** randomised participants into
285> four different groups to assess the efficacy of light therapy
- %gg as a monotherapy (compared with a deactivated negative ion
TETQ . . . .
o) é = 9 - g = _ ggg 3 generator+placebo pill) and as an adjunctive therapy to fluoxetine
gl 8% =98 s = = BSCL° compared with a deactivated negative ion generator+fluoxetine).
p 8 g
S| g9 T <o 23 58 585+ :
z| o5 sud z:c 50 Eess Therefore, we included two separate estimates of effect from Lam
5 5B @ ] ] o . . L
1 ,,80 % g g £ S g % S & ‘E’ 5 KB 22 et al** in our meta-analyses for their (a) adjunctive and (b) mono-
‘D = S 2% ES = = B = R . .
85 wesE8aes8 2 @8 u%g %& therapy comparisons. The forest plot (Fig. DS1) of the primary
ob © 4 > o & O 1d SO S= . . . .
25 =E2Ts|=20s 205 ok meta-analysis shows that the pooled post-trial SMD in depression
g §§ €3 scores was —0.41 (95% CI —0.64 to —0.18; P=0.0004), represent-
= - <= o |w Fes e ing a small to moderate effect of light therapy in improving
= 5 [ & N B o E . . . .
3 £3 T 2 |F X % 382y symptoms of depression in comparison with placebo/control
s £ g 5 |Ts s 5 oZ25 H thi led timat iated
- =3 - I MR 8 _ & &52%s treatment. However, this pooled summary estimate was associate
2 s 88 g z e § g §&8 28s% with substantial heterogeneity as indicated by an I value of 60%
] i 2 o = - <2 3 P R k .
it ‘E = 2 < 2 9852 (P=0.0003). Potential contributors to heterogeneity across the
2 included studies were explored using subgroup analyses.

121

https://doi.org/10.1192/bjpo.bp.115.001610 Published online by Cambridge University Press


https://doi.org/10.1192/bjpo.bp.115.001610

Perera et al

122

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Masking of participants and personnel (performance bias)
Masking of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

i

25% 50% 75%

0% 100%

B Low risk of bias [ Unclear risk of bias [_] High risk of bias

Fig. 2 Risk of bias graph: review authors’ judgements about each risk of bias item presented as percentages across all included studies.

Subgroup analyses

The first subgroup analysis compared adjunctive light therapy
with stand-alone light therapy (Fig. DS2). A test for interaction
was in the plausible range to support a difference in the subgroup
effect (;(2:2.46, P=0.12) albeit not statistically significant. The
adjunct light therapy subgroup was associated with significant
heterogeneity (P=58%, P=0.008) and a non-significant overall
SMD in depression scores of —0.25 (95% CI —0.53 to 0.03;
P=0.08). The stand-alone light therapy subgroup was similarly
associated with substantial heterogeneity (P=60%, P =0.008); how-
ever, the stand-alone light therapy was shown to have a greater and
significant treatment effect: —0.63 (95% CI —1.00 to —0.25, P=0.001).

The second subgroup analysis (Fig. DS3) compared light
therapy administered in the morning compared with light therapy
administered in the evening and/or at varying times of the day. A
test for differences in effect between the aforementioned subgroups
was not significant (y’=1.52, P=0.22). The morning light therapy
produced a greater treatment effect in reducing depressive symp-
toms than the light therapy given at other times of the day, with
an SMD of —0.50 (95% CI —0.73 to —0.27, P<0.0001). However,
substantial heterogeneity was seen (I’=48%, P=0.01). Evening or
mixed-timed light therapy was associated with even greater hetero-
geneity (I’=74%, P=0.009) and a non-significant SMD of —0.08 (95%
CI —0.70 to 0.53, P=0.79).

A third subgroup analysis examined the effect of light therapy
in treating in-patient in comparison with out-patient settings.

A test for differences in effect between the aforementioned sub-
groups was not significant (y°=1.08, P=0.30). The effect of light
therapy among out-patients was significant, producing an SMD in
depression scores of —0.50 (95% CI —0.81 to —0.20, P=0.001) with
significant heterogeneity (I’=58%, P=0.008). The effect of light
therapy among in-patients was non-significant, an SMD in
depression scores of —0.25 (95% CI —0.63 to 0.13, P=0.21), accom-
panied by substantial heterogeneity (I’=64%, P=0.004) (Fig. DS4).

The fourth subgroup analysis (Fig. DS5) compared those
studies that used a form of placebo light with those that used a non-
light-based control. Although there were no significant subgroup
differences ()(2=1.80, P=0.18), those studies that compared light
therapy with a placebo light (typically dim red light) demonstrated
a smaller —0.27 (95% CI —0.51 to —0.04, P=0.02) treatment effect
compared with those studies using a non-light-based comparator
of —0.60 (95% CI —1.01 to —0.18, P=0.005). Studies that used
light-based placebo were associated with non-significant hetero-
geneity (I°=35%, P=0.11) and those that used non-light-based
placebo/control were associated with significant heterogeneity
(I’=71%, P=0.005).

Secondary meta-analysis

Figure DS6 shows the results of a meta-analysis of 13 of 21
studies that reported the number of patients achieving a clinical
response, defined as a 50% reduction in depressive symptoms,
following a trial of light therapy or placebo light/control.

%
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Risk of bias graph: review authors’ judgements about each risk of bias item for each included study.
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Collectively, 172 (59.1%) individuals in the light therapy group
and 104 (38.0%) individuals in the placebo/control group
achieved a clinical response post-trial among a total of 565
participants with depression. The meta-analysis shows an RR of
0.67 (95% CI 0.54-0.82; P=0.0001, P=21%, P=0.23), demonstrating a
significant effect of light therapy in reducing depressive symptoms.

Sensitivity analyses

In the primary pooled analysis, removing the three studies that assessed
light therapy in pregnant women with depression marginally affected
the results.****** Similarly, removing the three studies assessing light
therapy among geriatric patients only marginally affected the
results.'*%4?

Adverse events

In total, 15 of 21 studies commented on adverse events associated
with light therapy'®207222472634353841-43 44 only 5 of the 15
studies reported using a standardised method or tool to investigate
differences in adverse events between the light therapy and control
groups. Lam et al** used the Adverse Events Scale and reported
that the percentage of patients reporting at least one treatment-
emergent adverse event was not significantly different between
light therapy and control groups. Lieverse et al'® used masked
interviews to assess adverse events on 28 different items using a 4-
point rating scale. They reported that both light therapy and
placebo were well tolerated and that both groups did not differ in
their adverse event profile. Wirz-Justice et al?® monitored
adverse effects with the self-reported Systematic Assessment
for Treatment Emergent Effect (SAFETEE) questionnaire on a
weekly basis and reported no clinically meaningful side-effects
at any point in time. Furthermore, this study was conducted
on patients with antepartum depression, and the authors
reported no perinatal complications among all women in the
sample. Martiny et al*> used the Udvalg for Kliniske Under-
sogelser (UKU) side-effect rating scale. They reported that
nausea and diarrhoea increased equally in both the intervention
and control groups, but headache and eye irritation increased
more in the light therapy group. However, it was noted that
side-effects were generally mild and were not interfering with
patients’ overall performance. Last, Loving et al*® also used the
SAFETEE questionnaire and found no significant differences in
change scores between the light therapy and control group for
all 94 items.

Publication bias

A funnel plot (Fig. 4) was generated using the 20 studies included in
the meta-analysis. One study’* was small in size, with only five
participants randomised to each arm, and two participants from the
placebo arm had dropped out before the final outcome assessment.
This study appears as an outlier in the bottom right quadrant of the
plot. Excluding the aforementioned study, there appears to be a fair
amount of symmetry about the funnel, suggesting little evidence of
publication bias.

Discussion

The present systematic review and meta-analysis sought to inves-
tigate the efficacy of light therapy in treating non-seasonal depres-
sive disorders and symptoms in adults. We found that light
therapy was associated with a small-to-moderate effect in reducing
depressive symptoms as compared with placebo and control
treatment. However, our primary pooled estimate was associated
with substantial heterogeneity. Considering the criteria outlined
by Sun et al*” to evaluate the credibility of subgroup analyses, none
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Fig. 4 Funnel plot showing publication bias.

Each dot on the funnel plot represents an individual study estimate
included in the primary meta-analysis (Fig. DS1). The graph relates the
precision of included studies to the magnitude of light therapy's
treatment effect in each study. The y-axis displays the inverse of the
standard error (precision), and the x axis displays the standardised

mean difference (treatment effect). The absence of publication bias
will result in a plot that resembles a symmetrical inverted funnel as
outlined by the dashed lines. If there is publication bias, for example,
because smaller studies without statistically significant effects are not
published, the funnel plot will appear asymmetrical with a visible gap.
SE, standard error; SMD, standardised mean difference.

of our a priori hypothesised subgroup analyses revealed statistically
significant differences in treatment effect that could sufficiently
explain the existing variability between individual study estimates.
Nonetheless, the subgroup analyses demonstrate that light therapy
may be most effective when applied as a stand-alone treatment,
when administered in the morning and among out-patients who
presumably have less severe depressive symptoms and comorbid-
ities than in-patients. Furthermore, it is evident that studies that did
not use placebo light as a comparator partially inflated the overall
pooled estimate as those studies demonstrated twice the reduction
in depressive symptoms than studies administering placebo light to
the control group. Adverse events previously reported to be
associated with light therapy include eye strain, mild headache,
nausea, agitation, hypomania, initial disruptions in sleep patterns,
and some minor concerns of switching to mania®'> were not of any
significance in this review.

The majority of studies included in this review were small,
which may have resulted in their individual point estimates being
underpowered and prone to type II errors. The four largest studies
made up 44.2% (389 of 881) of the participants in the primary
pooled analysis,"***° which included 20 studies in total. Notably,
the aforementioned four studies were among the highest quality
trials and were associated with the lowest risk of bias. High risk
of bias was an issue among the majority of studies for at least one
of the criteria of the Cochrane Risk of Bias Tool (Figs. 2 and 3).
Masking and placebo effect remain a threat to the validity of the
results of these trials. It is understandable, however, in these types
of interventions, participants cannot be masked to light therapy or
placebo light to the same degree that is possible with a drug trial
because they will be aware of the colour and luminosity of the
light. However, investigators often ‘masked’ participants to their
study hypothesis.

Four previous systematic reviews have investigated the efficacy
of light therapy for non-seasonal depression, including two
qualitative reviews'>'® and two meta-analyses.'”'> The latest
review by Martensson et al'® implemented strict inclusion criteria
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and included only two trials that investigate light therapy among
patients with non-seasonal depression. Furthermore, they failed to
include several trials that seem to meet their inclusion criteria.'®*
Even et al'’ qualitatively reviewed 15 studies and contrastingly
suggested that light therapy was the most efficacious as an
adjunctive treatment to pharmacotherapy. Although several
individual trials included in this review support light therapy
as an adjunctive treatment,”> our results suggest that light
therapy is most effective as a stand-alone treatment which
is supported by the prior meta-analysis by Golden et al.'' Qur
meta-analysis is the largest to date because it included 20 trials
in total.

We implemented the GRADE framework to evaluate the
overall quality of evidence and to assess the confidence in our
pooled estimates (Table 2; see supplementary Table DSI for a
summary of the findings). We concluded that the evidence
supporting the overall efficacy of light therapy in reducing non-
seasonal depressive symptoms is low. Among the greatest threats
to the validity were high risk of bias among individual trials
and inconsistency in study estimates as suggested by the high
heterogeneity associated with the pooled estimate that could not
be sufficiently explained in subgroup analyses. The overall quality
of evidence in regards to the secondary dichotomous outcome of
the proportion of individuals achieving a clinical response was
considered to be moderate with minimal heterogeneity (I°=21%).
Furthermore, the results revealed a beneficial effect of light
therapy in reducing depressive symptoms (RR=0.67; 95% CI
0.54-0.82) among 565 patients (Fig. DS6).

Strengths and limitations

This review was conducted systematically with an a priori design
that involved a qualitative and quantitative summary of the efficacy
of light therapy in treating non-seasonal depression. A relatively
large number of studies were included in a pooled summary
estimate. However, the clinical interpretability of the pooled
estimate is limited by opting to standardise the mean differences
due to varying measurement tools among studies. Furthermore,
only five studies conducted a standardised assessment of adverse
events (using different methods) precluding a quantitative assess-
ment of this secondary outcome. Depression scores at the end of
each trial were used as the primary outcome in the meta-analyses
as opposed to an average change in score from baseline given that
the majority of studies did not report mean change scores and
standard deviations. This is a limitation because the final depres-
sion scores are affected by between-participant differences at the
baseline that may not have been perfectly balanced by randomisa-
tion. However, change scores require measuring levels of depres-
sion on two different occasions which may decrease precision due
to measurement error.*®

This review suggests that there is low quality evidence
(e.g. due to high risk of bias, inconsistency in individual effect
estimates, heterogeneous trial designs) to support light therapy’s
efficacy in treating non-seasonal depressive symptoms among
adults. However, considering that light therapy is a non-pharma-
cological option with minimal side-effects, and that our pooled
estimate demonstrated a statistically significant small to moderate
treatment effect in reducing depressive symptoms, light therapy
may be a useful option for patients with non-seasonal depression.
The primary outcome was reinforced by secondary data demon-
strating that a significantly greater proportion of patients with
depression achieved at least 50% reduction in their depressive
symptoms when using light therapy compared with placebo/
control condition. Patients who are non-responsive or ineligible
for pharmacotherapy may benefit from stand-alone light therapy.
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(40.0%) (0.54-0.82) (from 6

(59.1%)

Serious

Serious

serious®

fewer to 16 fewer)

SMD, standardised mean difference; RR, relative risk.

1. A large majority of trials had at least one criterion marked as 'high risk of bias' using the Cochrane Risk of Bias Tool. The majority of trials did not clearly report the methods of random sequence generation or allocation concealment. Masking was not conducted and/or

reported for the majority of trials. Only 5 of 21 studies were considered low risk of bias (Lam et al,?* Lieverse et al,'® Wirz-Justice et al,?° Martiny et a”> and Loving et al?é).

63%, P<0.001). Fifteen studies had a point estimate favouring light therapy; however, six studies had an estimate favouring placebo/control. Four a priori subgroup analyses were

/2

2. The pooled summary estimate was associated with substantial heterogeneity (

0.23) and 12 of 13 point estimates suggest a benefit of light therapy over placebo/control in reducing depressive symptoms.

3. The majority of studies included in this meta-analysis had at least one high risk of bias item on the Cochrane Risk of Bias Tool. Furthermore, only 13 of 21 trials reported on this outcome and were included in the forest plot (Fig. DS6). The point estimate is associated with

conducted (adjunct v. monotherapy; in-patients v. out-patients; morning v. evening/mixed time; placebo light v. white light). However, no subgroups were significantly different in treatment effect.
minimal heterogeneity (=21%, P

SMD, standardised mean difference; RR, relative risk.
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The safety profile may be of particular interest for women with
depression in the perinatal period where medications may be
inappropriate or ineffective.
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Appendix

MEDLINE search strategy (January 2015)

1
1

1
2
3
4
5.
6
7
8
9

. depressive disorder.mp. or exp Depressive Disorder/
. exp Depression/ or depression.mp.

. depress*.mp.

. bipolar depression.mp. or exp Bipolar Depression/
nonseasonal.mp.

. non-seasonal.mp.

. exp mood disorders/

. dysthym*.mp.

. ((mood or affective*) adj3 disorder*).mp.

0. (bipolar or manic or mania or hypomani*.tw.
l.lor2or3or4or5or6or7or8or9orl0

12. phototherap*.mp. or exp Phototherapy/
13. photo therap*.mp.
14. light therap*.mp.

1

5. light treatment*.mp.

16. bright light*.mp.

1

7. light.ti.

18. (blue adj4 light*).mp.
19. (light box or golite).mp.
20. 12 or 14 or 15 or 16 or 17 or 18 or 19

2

1. 11 and 20

22. animals/not humans/

2

-

N

w

3. 21 not 22.
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