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Abstract: Objective: Bright light therapy (BLT) has recently come into increasing focus in the treatment of adolescent depression, whereby light 

glasses today appear to be more feasible than light therapy boxes. This study investigated the feasibility and effi cacy of 4 weeks of BLT with light 

glasses. It also analyzed whether a treatment duration of 4 weeks of BLT yields larger effects than the 2 weeks of BLT investigated in previous stud-

ies. Methods: This fi rst open-label , single-arm, prospective clinical trial pursued a naturalistic approach: 39 inpatients aged 12–18 years with 

moderate or severe depression received 4 weeks of morning BLT with light glasses in addition to usual treatment. Depressive symptoms, sleep 

problems, circadian phase, and the clinical global impression were assessed at several  timepoints. In a second analysis, the data of the present 

study were compared to those from a previous pilot trial. Results: Depressive symptoms , sleep problems, and the global clinical impression im-

proved signifi cantly after BLT with light glasses, whereas the circadian phase did not change over time. Light glasses showed similarly positive 

effects on sleep parameters and depressive symptoms as light boxes. Contrary to expectation, prolonging BLT to 4 weeks did not yield larger ef-

fects on depressive symptoms and sleep complaints compared to 2 weeks of intervention. Conclusions: Light glasses seem to be a feasible and 

highly acceptable method for the treatment of adolescent depression. Further randomized controlled trials are needed to obtain suffi cient evi-

dence regarding the effi cacy of BLT as an add-on intervention to psychological and pharmacological approaches for adolescent depression.
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Introduction

Bright light therapy (BLT) is well established as an additio-
nal method to support psychotherapeutic and psychophar-
macological approaches in the treatment of depressed 
adults (Al-Karawi  & Jubair, 2016). Recent meta-analytic 
evidence showed a signifi cant reduction of depressive 
symptoms for nonseasonal depression after BLT adminis-
tered for 1–8 weeks (Al-Karawi  & Jubair, 2016). BLT syn-
chronizes the sleep-wake rhythm, which is often disturbed 
in patients with sleep and mood disorders (Wirz-Justice et 
al., 2013). Morning BLT suppresses the secretion of mela-
tonin and leads to an increased wakefulness during the 
day as well as to an advanced sleep phase, whereas eve-
ning BLT leads to a delayed sleep phase. Furthermore, it is 
assumed that BLT increases serotonergic and noradrener-
gic levels, resulting in improved mood ( e. g., Stephenson, 
Schroder, Bertschy, & Bourgin, 2012).

Controlled trials showing the eff ectiveness of BLT pre-
viously used UV-fi ltered broad-spectrum white light of 
about 10,000 lux. This light intensity is comparable to 
skylight 40  min after sunrise (Wirz-Justice et al., 2013). 
Duration of exposure depends on the light intensity. With 
 10,000 lux, exposure times of 30 min are recommended 
(Wirz-Justice et al., 2013), whereas lower light intensities 
need longer exposure times. To date, the optimal treat-
ment duration of BLT is unknown. In their meta-analysis, 
Al-Karawi and Jubair (2016) concluded that the best eff ec-
tiveness was reached when BLT was applied for 2–5 weeks.

Previous studies used BLT therapy boxes with diff erent 
light intensities. Patients sat in front of a BLT lamp and 
were instructed to look into the light from time to time 
(e. g., Gest et al., 2015). This method has some limitations, 
as patients are less fl exible during the time of the interven-
tion: They have to sit in front of the lamp for 30–45 min, 
mostly before school, which may be diffi  cult to integrate 
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into their daily routine and can also be uncomfortable and 
tiring. Light glasses, which encompass light that falls onto 
the lower half of the eyes without the need to look directly 
into the light, may reduce some of these limitations. Pa-
tients wearing these glasses are able to go about their dai-
ly activities, such as reading, listening to music  , or having 
breakfast. One study investigated the eff ects of light the-
rapy glasses compared to light boxes and dim light place-
bo on visual comfort, mood, alertness, concentration, and 
sleep quality in 24 healthy young adults aged 20–35 years 
(Viola et al., 2014). The results suggest that light therapy 
glasses seem to be as effi  cient as light boxes.

Studies investigating the eff ects of BLT on depressive 
symptoms in children and adolescents are scarce. Pilot 
studies provide evidence for the eff ectiveness of BLT, es-
pecially for the reduction of sleep complaints. The fi rst 
randomized controlled trials revealed the superior eff ects 
of BLT in reducing depressive symptoms in an active treat-
ment group (1–2 weeks of BLT) compared to placebo in 
children and adolescents (aged 7–17 years; Niederhofer & 
von Klitzing, 2011; Swedo et al., 1997). Another rando-
mized controlled trial in an inpatient setting compared 
morning BLT (10,000 lux) to dim light placebo (100 lux) 
in 58 children and adolescents (aged 12–18 years; Bogen et 
al., 2016). Morning BLT was applied for 45  minutes and 
over  2 weeks. The authors found no direct eff ects of BLT 
on depressive symptoms, as a signifi cant reduction of de-
pressive symptoms emerged in both groups, though stable 
improvements in sleep parameters emerged only in the ac-
tive BLT group. In addition, morning BLT led to a circadian 
phase shift toward morningness as measured with a chro-
notype questionnaire, whereas dim light placebo did not 
show such an eff ect. The reduction of depressive symp-
toms was predicted by the improvements in sleep quality 
and the circadian phase shift toward morningness.

Support for these fi ndings was provided by Gest et al. 
(2015), who compared a combination of BLT and a night of 
sleep deprivation to morning BLT only in depressed inpati-
ent adolescents (aged 13–18 years) and found a positive in-
fl uence of BLT on sleep parameters but only indirect ef-
fects on the reduction of depressive symptoms. Contrary 
to expectation, a night of sleep deprivation had no additio-
nal eff ect. A secondary analysis of the data using actigra-
phy and sleep diary data showed a sleep phase advance in 
the second week of intervention in the BLT only group 
(Kirschbaum et al., 2017).

In summary, 2 weeks of BLT with light boxes repeatedly 
proved to signifi cantly improve sleep problems in adole-
scents , while data on the antidepressant eff ects are not yet 
suffi  cient. Some lines of evidence suggest that the eff ects 
of BLT need some time to develop, and that effi  cacy of BLT 
increases with longer duration of intervention (e. g., Al-
Karawi  & Jubair, 2016; Martiny et al., 2015). In addition, 

the equivalence of light boxes with light glasses has not yet 
been studied in youths. The present study proposed to stu-
dy the eff ects of BLT with light glasses, while prolonging 
the duration of exposure to 4 weeks.

The aims of the present study were as follows:
1. to investigate the feasibility of light glasses and the 

 eff ects of 4 weeks of BLT with light glasses on depres-
sive symptoms, sleep, chronotype and clinical global 
impression;

2. to compare the eff ects of light glasses from the present 
study (LUM – bright light therapy with light glasses 
which are called „Luminette®“) after 2 weeks of inter-
vention on depressive symptoms and sleep parameters 
to those of light boxes (LT-box) using data from a light 
therapy group of a previous pilot trial conducted by our 
work group (Gest et al., 2015);

3. to compare eff ects of 4 weeks of BLT (LUM) to those of 2 
weeks of BLT (LT-box) 4 weeks after the start of BLT.

It was our assumption that light glasses have eff ects com-
parable to those of light boxes after 2 weeks of treatment , 
but that light glasses are more feasible and fl exible in the 
inpatient setting than light boxes. In addition, we hypothe-
sized that prolonging treatment duration to 4 weeks would 
lead to larger eff ects than a 2-week intervention.

Methods

Study Design and Ethical Standards

The present open-label , single-arm, prospective clinical trial 
pursued a naturalistic approach. Depressed inpatients recei-
ved 4 weeks of BLT with light glasses additional to treatment 
as usual (TAU). Depressive symptoms, sleep problems, chro-
notype , and the global clinical impression were assessed via 
questionnaires before the intervention (T1), after 2 weeks of 
intervention (T2), directly after the intervention (T3), and 2 
weeks after the end of intervention (T4). The data of the 
present study (LUM) were compared to those of a rando-
mized control trial (LT-box) in which BLT was administered 
for 2 weeks with a light therapy box (Gest et al., 2015).

The previous study with light therapy boxes was appro-
ved by the Ethics Committee of the Medical Faculty at the 
Ruhr-University Bochum (registration number 4418–12). 
The light therapy glasses were used in the clinical routine, 
and patients and their caregivers signed an informed con-
sent document for using the collected routine data. The 
collection of routine data was also approved by the medi-
cal faculty ’s Ethics Committee. The study was conducted 
in accordance with the ethical principles of the Declarati-
on of Helsinki in its current version.
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Variables and Measures

Beck Depression Inventory-II (BDI-II)

The BDI-II (Beck et al., 1996) is a 21-item self-report inst-
rument for the assessment of depressed mood during the 
previous 2 weeks. The German version of the BDI-II show-
ed good validity and internal consistency in samples of 
both adolescents and adults (Kühner et al., 2007; Besier et 
al., 2008). The presence of a moderate depressive episode 
is indicated by a score of > 19 , and the presence of a severe 
depressive episode is indicated by a score of > 28. The BDI-
II showed good psychometric properties in the current 
sample (Cronbach’s α = 0.81).

Sleep

Sleep experiences and sleep habits were assessed by the 
well-established and validated German sleep question-
naire “Schlaff ragebogen B revised” (SF-BR; Görtelmeyer, 
2011). The SF-BR consists of 31 items (6 factor scales and 5 
sleep indexes) and assesses sleep characteristics during the 
previous 2 weeks. The SF-BR revealed moderate to excel-
lent internal consistency (α = .68–.92) within clinical samp-
les and a test-retest reliability from r = .53 to r = .91. Based 
on pilot studies by our work group (Bogen et al., 2016; Gest 
et al., 2015), the present study focused on two scales: 
“Sleep quality” (SF-SQ ) and “Awaking after restorative 
sleep” (SF-FOR). SF-SQ consists of the indexes “waking at 
night ,” “diffi  culty falling asleep,” “premature awakening,” 
“general sleep characteristics,” and the item “sleep in an 
unfamiliar environment.” The SF-FOR includes items con-
cerning feelings after waking up (e. g., “feeling refreshed 
after awakening”). Healthy adolescents and adults (aged 
16–32 years) showed a mean score of 3.94 (0.62) for SF-SQ 
and 3.12 (0.75) for SF-FOR.

Morningness-Eveningness Questionnaire (MEQ)

The German version of the Morningness-Eveningness 
Questionnaire (D-MEQ ; Horne  & Östberg, 1976) used 15 
items to assess circadian preferences and circadian phase 
shift. With the sum score, respondents can be classifi ed into 
one of fi ve groups: “defi nitely morning type,” “moderate 
morning type,” “defi nitely evening type,” “moderate eve-
ning type,” and “neutral type.” The questionnaire is suitab-
le for both adolescent and adult samples. The D-MEQ was 
also used to determine the ideal time slot for BLT. The MEQ 
correlates with the dim light melatonin onset (DLMO) (r = 
–.73), which represents the onset of melatonin secretion and 
is seen as the gold standard for characterizing the individual 
circadian rhythm (Wirz-Justice et al., 2013).

Clinical Global Impression (CGI) Scale

The CGI was used to assess the global severity of the symp-
toms (CGI-S) at baseline and the global change in illness 

Sample

A total of 51 depressed inpatients at the LWL-University 
Hospital Hamm (Germany) were recruited from January 
2016 to February 2017 and were assessed for eligibility. 
Thereof, 12 patients had to be excluded: 11 did not meet the 
inclusion criteria (e. g., a BDI-II score < 20)  , and one patient 
refused to participate. Therefore, 39 inpatients participated 
in this study (for an overview, see Figure 1). Inclusion crite-
ria were (1) moderate to severe depressive symptoms, as as-
sessed on the BDI-II, (2) age between 12 and 18 years, and 
(3) a planned inpatient stay of at least 4 weeks. Patients were 
excluded if they (1) had been diagnosed with schizophrenia, 
showed psychotic symptoms or suicidal tendencies; (2) were 
being treated with antipsychotics or beta blockers; (3) were 
pregnant; (4) were hypersensitive to light or had eye disea-
ses. Because this was a naturalistic setting, antidepressant 
medication was allowed and controlled for in the analyses 
performed. All patients participated voluntarily , and per-
mission was granted both by them and their caregivers.

The comparison group consisted of 37 depressed inpati-
ents of the LWL-University Hospital Hamm (Germany) 
aged 13–18 years who received 2 weeks of BLT via therapy 
boxes. These patients were part of a randomized control 
trial in which a combination of wake therapy and BLT was 
compared to morning BLT only (Gest et al., 2015). The 
previous study had the same inclusion and exclusion crite-
ria (as described above). For a more detailed description 
see Gest et al. (2015).

Figure 1. Patient fl ow.

Assessed for eligibility (n = 51)

Excluded (n = 12)

Did not meet inclusion criteria (n = 11)

Refused participation  (n = 1)

Participated (n = 39)

Discontinued intervention (n = 13)

Discharged (n = 4)

Adverse effects (n = 3)

Low compliance (n = 6)

Lost to follow-up (n = 4)

Analyzed (n = 39)
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to the same eff ects as light therapy boxes, and to investigate 
whether prolonging treatment duration to 4 weeks of BLT 
leads to larger eff ects, the data of the present study (LUM) 
were compared to those from the BLT group of the study by 
Gest et al. (2015; LT-box). For the analyses, diff erence 
scores from T1 to T2 and from T2 to T3 were computed for 
the BDI-II, SF-SQ , and SF-FOR. Then, univariate ANOVAs 
for the variables depressive symptoms and sleep were con-
ducted. The two-sided level of signifi cance was set at α  = 
.05. All data were analyzed using SPSS 24.0 for Windows.

Results

Sample Characteristics

Of the 39 patients included , 32 (82.1 %) were female and 
the mean age was 15.74 (1.14 (SD = 1.14)) years. Thirty-two 
(82.1 %) participants indicated severe depressive symp-
toms, assessed by means of the BDI-II. The global severity 
of the symptoms (CGI-S) was predominantly categorized 
by the attending therapist as “patient is clearly sick” 
(76.9 %). Seven (17.9 %) were categorized as “patient is 
only moderately sick,” and two (5.1 %) as “patient is seri-
ously sick.” With regard to chronotype, 10 (25.6 %) pati-
ents were categorized as “defi nitely evening,” 14 (35.9 %) 
as “moderate evening,” 14 (35.9 %) as “neutral,” and one 
(2.6 %) as “moderate morning,” as assessed on the D-
MEQ. One-third of the patients reported headache and 
dizziness, which often occurred at the beginning of the in-
tervention, but was short-lasting. Eye irritability, nausea, 
and seeing spots in front of the eyes were rarely reported.

Sample characteristics of both groups are displayed in 
Table 1. No statistical diff erences were found with respect 
to the reported parameters. The two samples also did not 

compared to baseline (CGI-I). The CGI-S is rated on a 
7-point scale from 1 = normal, not at all ill to 7 = among the 
most extremely ill patients. The CGI-I is also rated on a 7-point 
scale, from 1  = very much improved since the intervention 
treatment to 7 = very much worse since the intervention treat-
ment. The CGI was fi lled out by the attending therapist.

Adverse Events

Adverse events (e. g., headache, dizziness) are generally 
rare, mild , and short-lasting among those receiving BLT 
(Wirz-Justice et al., 2013). However, patients were infor-
med about and instructed to observe possible adverse 
events. They were assessed on a weekly basis using open 
questions.

Light Therapy Devices

Luminette® (Lucimed, Belgium) light therapy glasses radi-
ating blue light (468 nm) with a power of 10,000 lux were 
used. These glasses were compared to the light therapy 
box PhysioLight LD1100 (DAVITA) used in the study by 
Gest et al. (2015), which radiates white light of 10,000 lux 
at a distance of 65 cm.

Procedures

The hospital admission list was checked several times a 
week for patients diagnosed with moderate or severe de-
pression. These patients were screened for eligibility and 
were informed about the study. After the patients and their 
caregivers had provided written informed consent, the 
pretest (T1) was conducted. The patients completed ques-
tionnaires, were familiarized with the light glasses and 
were informed about possible adverse events. In addition, 
the ideal time slot for BLT was determined using the MEQ. 
The intervention began on the following day. The inpati-
ents received 4 weeks of morning BLT for 30 minutes, with 
weekends being excluded. After 2 weeks of intervention, 
an interim assessment (T2) was conducted, and after 4 
weeks of intervention, the posttest (T3) was carried out. A 
follow-up assessment (T4) was performed 2 weeks after 
the end of the intervention.

Statistical Methods

All analyses were based on an intention-to-treat (ITT) po-
pulation comprising all included patients. Missing values 
were replaced by multiple imputation. First, changes in de-
pressive symptoms, sleep, chronotype, and clinical global 
impression were investigated using repeated measures 
ANOVAs with time (T1, T2, T3, T4) as within-subject factor. 
Further posthoc analyses with paired t-tests were perfor-
med to identify signifi cant diff erences between the four 
timepoints. To determine whether light therapy glasses lead 

Table 1. Descriptive statistics and comparisons of the baseline para-

meters by groups

LUM 

(n = 39)

LT-box 

(n = 35) 

F χ2 p

M (SD) M (SD)

Age (years) 15.74 (1.13) 15.34 (1.07) 0.87 .13

CGI-S  4.87 (0.48)  4.7 (0.6) 2.33 .23

n (%) n (%)

Sex ratio (female) 32 (82.1 %) 33 (94.3 %) 2.58 .16

Antidepressant 

medication

14 (35,9 %) 13 (37.1 %) 0.001 .98

Note. CGI-S =  Severe score of the Clinical Global Impression Scale.
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3. Comparison Between 2 and 4 Weeks 
of BLT (LUM vs. LT-Box)

The eff ects of 4 weeks of BLT did not diff er from those of 
2 weeks of intervention with respect to the BDI-II sum 
score, F(1, 54) = .08, p = .78, SF-SQ , F(1, 73) = .52, p = .47, 
and SF-FOR, F(1. 73)  = .48, p  = .49 (calculated with the 
diff erence scores from T2 to T3). Changes in depressive 
symptoms, SF-SQ  , and SF-FOR from T1 to T3 are dis-
played in Figure 2.

Discussion

The present open-label, single-arm, prospective clinical tri-
al investigated the feasibility and effi  cacy of 4 weeks of BLT 
with light glasses in depressed adolescent inpatients as 
well as comparing light glasses to light boxes. As expected, 
light glasses showed similar eff ects on depressive symp-
toms and sleep parameters as those of light boxes. Regard-
less of the application method (glasses or boxes), 2 weeks 
of BLT led to signifi cant improvements in sleep quality and 
depressive symptoms. However, the hypothesis that a lon-
ger duration of BLT leads to greater eff ects was not confi r-
med: Reduction of depressive symptoms and sleep prob-
lems 4 weeks after the start of BLT did not diff er between 
inpatients who had received 4 weeks of BLT (LUM) and 
those who had received 2 weeks of BLT (LT-box).

BLT has recently come into increasing focus as an add-
on intervention in the treatment of adolescent depression. 
Pilot studies provided fi rst evidence that BLT positively 
infl uences sleep complaints and depressive symptoms in 
nonseasonal depression (e. g., Bogen et al., 2016; Gest et 
al., 2015). These studies used light therapy boxes, which 
are limited by their infl exibility and inconvenience. The 
present study in turn used light glasses, which were highly 
accepted both by the adolescents and their caregivers. The 

diff er with respect to BDI-II sum scores (LUM: M = 37.46, 
LT-box: M = 36.91, p = .97), SF-SQ (LUM: M = 2.43, LT-box: 
M  = 2.61, p  = .42), and SF-FOR (LUM: M  = 2.08, LT-box: 
M = 2.05, p = .62). For a more detailed description of the 
clinical and demographical sample characteristics of the 
comparison group, see Gest et al. (2015).

1. Changes in Depressive Symptoms, 
Sleep, Chronotype, and 
Clinical Global Impression (LUM Group)

Baseline scores (T1) and changes in depressive symp-
toms, sleep, chronotype and clinical global impression at 
T2, T3, and T4 are shown in Table  2. Depressive symp-
toms changed signifi cantly over time, F(3, 114) = 7.68, p = 
.001, η2  = .168, with posthoc analyses revealing signifi -
cant improvements from T1 to T2 (p = .015). For sleep, a 
main eff ect of time was found, F(3,114)  = 4.45, p  = .017, η2 = .105: Sleep improved signifi cantly from T1 to T3 (p = 
.018). No signifi cant main eff ect of time was identifi ed for 
chronotype, although there was a diff erence at the trend 
level between T1 and T2 (p  = .057). The clinical global 
impression improved signifi cantly over time, F(2,48)  = 
7.42, p  = .002, η2  = .24, with posthoc analyses revealing 
signifi cant improvements from T2 to T4 (p  = .004) and 
from T3 to T4 (p = .007).

2. Comparison Between Light Glasses 
and Light Boxes after 2 Weeks 
of Intervention (LUM vs. LT-Box)

Changes from T1 to T2 in depression, sleep quality, and 
awaking after restorative sleep did not diff er between the 
two groups (BDI-II: F(1, 73)  = 1.10, p  = .299; SF-SQ: F(1, 
72) = .28, p = .60; SF-FOR: F (1, 73) = .44, p = .51; calculated 
with the diff erence scores from T1 to T2).

Table 2. Descriptive means M and standard deviations SD at various assessments

BDI-II SF-SQ SF (FOR) D-MEQ CGI-I

M (SD) M (SD) M (SD) M (SD) M (SD)

T1 37.46 (8.46) 2.43 (0.85) 2.08 (0.63) 34.33 (9.87)

T2 31.13 (14.74) 2.65 (0.83) 2.21 (0.77) 35.95 (10.69) 3.22 (0.66)

T3 30.30 (19.11) 3.48 (1.79) 2.32 (0.82) 36.06 (13.01) 3.23 (0.73)

T4 23.57 (18.36) 3.38 (2.52) 2.84 (1.88) 40.49 (29.76) 2.85 (0.86)

Notes. BDI-II = Beck Depression Inventory-II, SF-SQ = scale sleep quality in the questionnaire SF-BR, SF-FOR = scale awaking after restorative sleep in the 

questionnaire SF-BR, D-MEQ = German version of the Morningness-Eveningness Questionnaire, CGI-I = Clinical Global Impression-Improvement, T1 = pre-test, 

T2 = interim assessment, T3 = post-test, T4 = follow-up assessment two weeks after the end of intervention.
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participants), which can be explained by the naturalistic 
setting (several patients were discharged before the BLT 
was completed) and the high personal responsibility of 
the inpatients to remember to wear the glasses every 
morning. Because depressed inpatients, especially those 
with a severe episode, can have symptoms such as anhe-
donia, they might need more support and motivation, 
which should be considered in future studies.

Overall, this pilot study showed that light glasses are as 
eff ective as a 10,000 lux light box after 2 weeks of treat-
ment. Prolonging BLT to 4 weeks did not yield larger 
 eff ects on depressive symptoms and sleep complaints. 
Further randomized controlled trials with large sample 
sizes are necessary to obtain suffi  cient evidence regar-
ding the effi  cacy of BLT as an add-on intervention to 
 psychological and pharmacological approaches in the 
treatment of depressed adolescents and regarding the re-
quired treatment duration.
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