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Abstract
AIM: To compare adherence, response, and remission 
with light treatment in African-American and Caucasian 
patients with Seasonal Affective Disorder.

METHODS: Seventy-eight study participants, age 
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range 18-64 (51 African-Americans and 27 Caucasians) 
recruited from the Greater Baltimore Metropolitan 
area, with diagnoses of recurrent mood disorder with 
seasonal pattern, and confirmed by a Structured Clinical 
Interview for the Diagnostic and Statistical Manual of 
Mental Disorders-Ⅳ, were enrolled in an open label 
study of daily bright light treatment. The trial lasted 
6 wk with flexible dosing of light starting with 10000 
lux bright light for 60 min daily in the morning. At the 
end of six weeks there were 65 completers. Three 
patients had Bipolar Ⅱ disorder and the remainder had 
Major depressive disorder. Outcome measures were 
remission (score ≤ 8) and response (50% reduction) 
in symptoms on the Structured Interview Guide for 
the Hamilton Rating Scale for Depression (SIGH-SAD) 
as well as symptomatic improvement on SIGH-SAD 
and Beck Depression Inventory-Ⅱ. Adherence was 
measured using participant daily log. Participant groups 
were compared using t -tests, chi square, linear and 
logistic regressions. 

RESULTS: The study did not find any significant 
group difference between African-Americans and 
their Caucasian counterparts in adherence with light 
treatment as well as in symptomatic improvement. 
While symptomatic improvement and rate of treatment 
response were not different between the two groups, 
African-Americans, after adjustment for age, gender 
and adherence, achieved a significantly lower remission 
rate (African-Americans 46.3%; Caucasians 75%; P  = 
0.02).

CONCLUSION: This is the first study of light treatment 
in African-Americans, continuing our previous work 
reporting a similar frequency but a lower awareness 
of SAD and its treatment in African-Americans. Similar 
rates of adherence, symptomatic improvement and 
treatment response suggest that light treatment is a 
feasible, acceptable, and beneficial treatment for SAD 
in African-American patients. These results should 
lead to intensifying education initiatives to increase 
awareness of SAD and its treatment in African-American 
communities to increased SAD treatment engagement. 
In African-American vs  Caucasian SAD patients a 
remission gap was identified, as reported before 
with antidepressant medications for non-seasonal 
depression, demanding sustained efforts to investigate 
and then address its causes. 

Key words: Seasonal affective disorder; Depression; 
Light treatment; African-American; Black; Remission 
gap; Ethnicity; Race
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Core tip: Consistent findings suggesting that light 
treatment is safe and effective for Seasonal affective 
disorder (SAD) emerged from prior research on samples 
with highly predominant Caucasian representation. As 
there are no previous reports on light treatment for 

SAD in African-Americans, we undertook the first study 
comparing effects of light treatment in African-American 
and Caucasian patients with Seasonal Affective 
Disorder. After six weeks of treatment, improvement 
in depression scores, response (50% improvement in 
symptoms), and adherence to treatment were similar 
between the two racial groups. However, the remission 
rates were significantly lower in African-Americans. Thus 
additional research is needed to better understand and 
ultimately reduce the remission gap between Caucasian 
and African-American patients with SAD. 
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INTRODUCTION
Many species manifest behavioral and physiological 
changes in response to seasonal changes in day­
length. Today, the effect of changes in daylength 
on humans may be smaller than in other animals 
because artificial lighting may blunt macro-environ­
mental photoperiodicity. However, a sizable proportion 
of individuals manifest more pronounced seasonal 
changes, with some having major depression episodes 
in the fall and winter with spontaneous remission in 
spring and summer, defined as Seasonal Affective 
Disorder with winter pattern (SAD)[1]. Symptoms of 
SAD resemble seasonal changes in physiology and 
behavior in other photoperiodic mammals (including 
changes in appetite, weight, sleeping patterns, and 
patterns of social interactions). Light treatment is 
a safe and efficacious antidepressant intervention 
for SAD[1-4]. It may also prove to be a beneficial 
treatment for non-seasonal depression[4,5], as the 
mechanisms underlying the antidepressant action of 
bright light treatment overlap in part with those of 
antidepressant medications[6,7]. Although it appears 
that the prevalence of SAD in African-Americans is 
similar to the general population living at the same 
latitude[8], no previous study has focused on light 
treatment in African-Americans. Based on previously 
reported lower rates of adherence to antidepressants 
in African-American patients with non-seasonal 
depression[9,10], we hypothesized a lower adherence 
to light treatment, and a lower treatment response 
and remission in African-American patients when 
compared to Caucasian patients with SAD with winter 
pattern.

Uzoma HN et al . Light for seasonal winter depression in African-Americans
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MATERIALS AND METHODS
This was a six-week study primarily focused on 
prediction of remission and response following light 
treatment in African-American and Caucasian patients 
with Seasonal Affective disorder with Winter pattern. 
This study was an exploratory aim of an National 
Institute of Health-supported study (1R34MH073797-
01A2). Recruitment took place over three consecutive 
Fall to Winter intervals, beginning in Fall 2007 and 
ending in Winter 2010. Approval for the study 
protocol was obtained from the Institutional Review 
Board of the University of Maryland.

Participants
Participants in this study were patients with SAD with 
Winter pattern, recruited from the larger Baltimore 
metropolitan area through posters, flyers, and local 
newspaper ads. Figure 1 is a flow chart showing 
numbers of participants involved in the study from 
the initial telephone screening to the end. Patients 
self-identified as African-Americans or Caucasians 
consistent with the methodology recommended by 
the National Research Council consensus document 
on race and ethnicity[11].  

Seasonal pattern assessment questionnaire 
Prescreening (screen #1) was conducted by phone 

using the Seasonal Pattern Assessment Questionnaire 
(SPAQ)[12]. This seventeen item psychometric instru­
ment first designed by Rosenthal et al[12] has been 
widely used as a research instrument in the study of 
SAD. It has been shown to be an accurate screening 
instrument for identifying patients with SAD[13,14]. In 
one study by Magnusson, the SPAQ was shown to have 
sensitivity, specificity and positive predictive value for 
that group of 94%, 73% and 45%, respectively[15]. 
In another study, Young et al[16] reported that the 
SPAQ has good psychometric properties in terms 
of score distribution, test-retest reliability, internal 
consistency, factor structure and item-latent traits 
relationships. Several other studies have shown 
high sensitivity but low specificity for the SPAQ, thus 
making it a good screening but poor diagnostic tool. 
In our study, participants who received a SPAQ global 
seasonality score of 11 or greater, reported a Winter 
pattern, as well as reported being at least moderately 
affected in daily functioning were considered positive 
screen. These individuals were invited to attend an in-
person screening, informed consent session and for 
evaluation of eligibility to participate in the study. 

In-person screening (screen #2) was performed 
by trained clinicians completing the Structured Clinical 
Interview for the Diagnostic and Statistical Manual of 
Mental Disorders (DSM)-Ⅳ Axis I Disorders-Clinician 
Version (SCID-Clinician Version)[17].

Inclusion and exclusion criteria 
Inclusion criteria for the study were: age 18-64; history 
of Major Depressive Disorder or Bipolar Ⅱ Disorder with 
seasonal pattern specifier, by DSM-Ⅳ, text revision and/
or a score of 21 or greater on the Structured Interview 
Guide for Hamilton Rating Scale for Depression-SAD 
Version (SIGH-SAD)[18]. Eligible participants repeated 
the SIGH-SAD by phone interview 24 h prior to the 
first scheduled light session (screen #3), as well as on 
the morning of the first light session (screen #4). The 
participants had to demonstrate a consistent SIGH-
SAD score of 21 or greater over 2 wk to be eligible for 
participation. Women of childbearing potential who were 
pregnant, nursing, or intending to become pregnant 
were excluded. Patients were also excluded if they used 
drugs or had history of alcohol abuse in the past year, if 
they met SCID criteria for Bipolar Ⅰ, Psychotic disorders, 
if they reported past suicide attempts or active current 
suicidal ideation; or if they worked night shift. Other 
exclusion criteria were human immunodeficiency virus 
infection, systemic lupus, myocardial infarction or 
stroke, advanced glaucoma, and self-report of sensitivity 
to bright light or vision problems that are uncorrectable 
by glasses (e.g., if they answered negatively when 
queried as to whether they could distinguish colors or 
see stars at night). Treatment with antidepressants, 
mood stabilizers, or antipsychotic medications during 
the one month prior to screening, were also criteria 
for exclusion. After complete description of the study, 
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Figure 1  Flow chart showing number of participants from beginning to 
end of study. SPAQ: Seasonal pattern assessment questionnaire; N: Total 
sample at beginning of study; n: Population sample at various stages after initial 
screening; SCID-Ⅳ: Structured Clinical Interview for Diagnostic and Statistical 
Manual of Mental Disorders-Ⅳ; SAD: Seasonal Affective Disorder; SIGH-SAD: 
Structured Interview Guide for the Hamilton rating scale-Seasonal Affective 
Disorder version.
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extensive experience with SAD and light treatment. 
The methodology used in our study was similar to a 
protocol used in recent clinical trials comparing light 
treatment to cognitive-behavioral therapy in patients 
with SAD[22].

Measures
Depression scores were assessed using two measures, 
one semi-structured interview, the SIGH-SAD[18], and 
a self report measure, the Beck Depression Inventory-
Second Edition (BDI-Ⅱ)[23]. The primary outcome 
measure was the SIGH-SAD remission and response 
status, as defined above.

Adherence measurement
Participants were asked to complete a daily log 
reporting on the time and duration of light treatment 
used that day. Adherence logs were collected weekly 
by members of the research team and recorded. 
Adherence was defined as number of days in which 
light treatment was used as prescribed, and non-
adherence defined as total number of days missed or 
not used as prescribed. 

Statistical analysis
Descriptive measures include means and standard 
deviations for continuous variables and proportions 
and percents for categorical variables. Comparisons 
of the participants by race were made using t-tests 
for continuous variables (change from baseline 
for mood measures and adherence), and χ 2 tests 
for categorical variables. Multiple linear regression 
analysis was used to compare race sub-groups on 
changes in depression scores with adjustment for 
adherence, age, education, and gender. A sensitivity 
analysis for remission was performed including all 
participants who entered the study rather than just 
those who completed it. Four participants who did not 
receive treatment were also included. Assumptions 
for the sensitivity analysis were that: (1) If SIGH-
SAD was ≤ 8 (i.e., remission) at week 6, then 
patient was considered in remission at the end of the 
study; (2) If SIGH-SAD data were missing at week 
6, but the rating at week 4 was ≤ 8, then patient 
was considered in remission at the end of the study; 
and (3) If data for both weeks 4 and 6 were missing, 
then patients were considered not in remission. For 
the sensitivity analysis of adherence, all patients 
were included. If data for one week were missing, we 
counted that as 7 d missed.

RESULTS
No differences were found between African-Americans 
and Caucasians in mean age, gender, marital status, 
or proportion of bipolar Ⅱ patients. The overall 
educational level was lower in African-Americans 
than Caucasians; specifically, a higher percentage of 

participants’ understanding was evaluated using a 
research consent form booklet. Informed consent was 
obtained to show participants’ agreement and voluntary 
enrolment in the study.

Light treatment
Treatment was performed using the Apollo BriteLITE 
6 (Apollo, American fork, Utah) whose name has 
since changed to Phillips BriteLITE 6. (Phillips 
HealthCare, Andover MA, product HF 3310 http://
www.usa.philips.com/c-p/HF3310_60/britelite-6-
energy-light with dimensions of 7.1 cm × 11 cm × 
17.4 cm in/18 cm × 28 cm × 44 cm), and a peak 
wavelength of 545 nm. 

The first light treatment session was conducted at 
the General Clinical Research Center of the University 
of Maryland, and included teaching and reviewing 
the light treatment procedures with participants 
and assessing response to the initial treatment. 
The intensity of 10000 lux was verified during the 
first session with a light meter and was obtained 
consistently from a distance of 33 cm from the center 
of the light box to the eyes. To maintain the correct 
distance from the light box to the eye level, a string 
measuring 34 cm was tied just above the light box. 
Participants were instructed to check their distance 
by straightening the string from the light box to a 
midpoint between their eyes, just above the nose.

Participants completed home-based daily bright 
light therapy for 6 wk, and treatment beginning at 
10000 lux for 60 min upon awakening[19]. 

Previous studies have shown that light therapy is 
generally most effective when administered earlier in 
the day[19-21], as early morning treatment advances 
circadian rhythms, which are often phase delayed in 
SAD patients[20,21]. Participants were also instructed to 
use a timer on the light box to automatically shut off 
treatment after the recommended time interval.

The protocol allowed for flexible duration of 
light exposure with weekly adjustment. Weekly 
assessments were completed by phone with trained 
clinicians to assess mood symptoms, adherence to 
light, side effects, and measures related to hunger 
and food craving. We decided against a fixed-dose 
treatment instead preferring a flexible administration 
to maximize response and adherence in a clinically 
plausible context. Duration of light treatment was 
increased by fifteen minutes daily for participants 
who did not have at least a 30% reduction in SIGH-
SAD score at the end of week one, a 50% reduction 
in SIGH-SAD score at the end of week two, or did 
not fulfill remission criteria (SIGH-SAD score ≤ 8) 
at the end of week three. Conversely, duration of 
treatment was decreased by fifteen minutes daily for 
any report of a side effect of 4 or greater on a 7-point 
Likert scale. The management of patients who 
showed poor response or side effects was discussed 
by a junior clinician with a senior psychiatrist with 
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African-Americans had a high school education or less 
(52% African-Americans vs 26% Caucasians, P = 0.03) 
as shown in Table 1. There were no differences in 
frequency of side effects or adverse reactions between 
the two groups, and none were rated severe.

In Table 2 we present a comparison between the two 
racial groups on pre-treatment and post-treatment 
depression scores using SIGH-SAD and BDI-Ⅱ. There 
was no statistical difference between average baseline 
and post-treatment depression scores between 
Caucasian and African-American patients.

Table 3 presents main outcome measures following 
6 wk of light treatment. Although both race groups 
showed similar decreases in the SIGH-SAD and 
BDI-Ⅱ scores and similar post-treatment response 
rates, the proportion of remissions at post-treatment 
was significantly higher in Caucasians than in African-
Americans (46% African-Americans vs 75% Caucasians, 
P = 0.02) (Figure 2). In a logistic regression model 
of remission at 6 wk adjusted for age, gender, 
education, and percent adherence, African-Americans 
were less likely to achieve remission than Caucasians 
(OR = 0.25; 95%CI: 0.08-0.81; P = 0.02). Table 
3 also shows no group differences on adherence 
expressed as number of days missed or percent days 
adherence (equivalent measures). Adherence was 
73% for African-Americans and 82% for Caucasians.

After linear regression adjustment for age, gender, 
education, and adherence, there were no significant 

differences in treatment related changes in depression 
scores between African-Americans and Caucasians. 
This is shown in Table 4.

Table 5 presents results of the intent-to-treat 
sample, including all those who were randomized. 
Based on the assumptions described in the Methods 
(see sensitivity analysis) for n = 78, in the logistic 
regression model of remission at 6 wk (adjusted for 
gender, percent adherence, and education) African-
Americans were less likely to achieve remission 
than Caucasians (OR = 0.21, 95%CI: 0.07-0.66; 
P = 0.008). Those who were lost to follow up at 6 
wk were compared with those with 6 wk data using 
χ 2 and t-test analyses. No significant race group 
differences were found for gender (P = 0.36), age (P 
= 0.96), baseline SIGH-SAD (P = 0.68), and baseline 
BDI-Ⅱ (P = 0.71). An ANCOVA model including race, 
gender, and age did not show significant difference 
between the groups in light exposure duration (F = 
2.480; df = 1, 60; P = 0.12). 

DISCUSSION
In this study, African-American participants with 
SAD had a lower remission rate than Caucasian 
participants following six weeks of light treatment, 
but there were no significant differences between the 
two race groups in adherence, average symptomatic 
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Table 2  Comparison of pretreatment and post-treatment 
depression scores

Variable African-Americans Caucasians P -value1

Pre-treatment mood scores (n = 51) (n = 27)
   SIGH-SAD, mean ± SD 33 (6.9)    31 (6.4) 0.22
   BDI-Ⅱ, mean ± SD   25 (10.9) 23.6 (8.4) 0.58
Post-treatment mood scores (n = 41) (n = 24)
   SIGH-SAD, mean ± SD         9.31 (6.9) 6.79 (6.0) 0.15
   BDI-Ⅱ, mean ± SD   9 (7.9)   7.3 (7.4) 0.41

1P-values from t-test compare the two groups on pre-treatment and post-
treatment depression scores. SIGH-SAD: Structured Interview Guide for 
Hamilton-Seasonal Affective Disorder version; BDI-Ⅱ: Beck Depression 
Inventory Second Edition.

Table 1  Characteristics of the participants in the two groups n  (%)

Variable African-Americans (n  = 51) Caucasians (n  = 27) P -value1

Age, yr, mean ± SD 43.1 (10.3) 47.0 (10.1) 0.11
Gender male    19 (37.3)    14 (51.9) 0.21
Bipolar Ⅱ diagnosis    2 (3.9)    1 (3.7) 0.96
Education: High school or less    26 (52.0)      7 (25.9) 0.03
Marital status
   Married or cohabiting      7 (14.0)      5 (18.5) 0.42
   Widowed, divorced, or separated    12 (24.0)    11 (40.8) 0.19
   Never married    31 (62.0)    11 (40.7) 0.15

1P-values from t-test comparing races on age; χ 2 for other variables.
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improvement, and response rates. To our knowledge, 
this is the first study investigating differences between 
African-Americans and Caucasians in response to 
light treatment in SAD. 

Racial differences for treatment response and 
remission have been previously reported with phar­
macological treatment of non-seasonal depression. 
From the Sequenced Treatment Alternatives to 
Relieve Depression (STAR*D) trial, Lesser et al[24] 
reported that African-Americans had lower remission 
rates on the 17-item Hamilton Rating Scale for 
Depression and the 16-item Quick Inventory of 
Depressive Symptomatology-Self Report (18.6% 
and 22% respectively) compared to whites (30.1% 
and 36.1%). However, there was no statistically 
significant difference between races after adjusting 
for baseline socioeconomic, clinical, and demo­
graphic differences. In their analysis of DNA samples 
from the STAR*D trial, Binder et al. showed that a 
Single Nucleotide Polymorphism [single-nucleotide 
polymorphisms (SNP); rs 10473984] variation within 
the corticotrophin-releasing hormone binding protein 
locus appeared contributory to poor response and 
lower remission to treatment with citalopram in 
African-Americans and Hispanic patients[25]. In an 
earlier report from the STAR*D trial, McMahon et al[26] 
reported that the A allele of the SNP marker HTR2A 
which encodes for serotonin 2A receptor was over six 
times more frequent in white than in black participants 
and was responsible for better response to citalopram 
by white participants compared to blacks. Among 

many factors that may explain why certain outcomes 
such as adherence and response rates were similar 
in African-Americans and Caucasians in our study in 
contrast to significant racial differences reported in 
previous pharmacological trials, African-Americans 
may perceive light therapy as more acceptable and 
less stigmatizing than medications. This hypothesis 
was not formally tested.

In general, the response rate of 81% and remission 
rate of 52% reported in this study are somewhat more 
favorable compared to other studies on light treatment 
for SAD[3,20,21,27]. For instance, Lam et al[28] compared 
light treatment using 10000 lux bright light for 30 min 
daily with fluoxetine 20 mg orally daily for 8 wk. 
Their study showed no significant difference in clinical 
response rate, which was 67% for both groups, while 
remission rates were 50% for light therapy and 54% 
for fluoxetine. 

We also note that there was no significant difference 
in adherence to daily light treatment between African-
Americans and their Caucasian counterparts in our 
study. The adherence of 73% in African-Americans 
and 82% in Caucasians in our study is similar to the 
83.3% found by Michalak et al[29], and it compares 
favorably with adherence to antidepressants[30]. When 
compared to antidepressants, light treatment has more 
benign side effects[28], potentially leading to higher 
adherence. Other side effects, such as precipitating 
hypomania and mania, are similar in light treatment 
and antidepressants[31]. Additionally, more rapid 
improvement with light treatment[28,32] may contribute 
to a better adherence with this non-pharmacological 
treatment. 

The previously reported higher melanin content of 
the pupil and retinal pigment epithelium in African-
Americans[33,34] may reduce the retinal illuminance in 
African-American SAD patients during light treatment. 
However, the magnitude of this effect is unclear, as is 
the effect of these reduced levels on remission. 

Study limitations
Limitations of this study include an open label design, a 
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Table 3  Response, remission, and depression score changes by groups

Variable African-Americans (n  = 41) Caucasians (n  = 24) P -value1

Response, 50% reduction SIGH-SAD, n (%)     33 (80.5)     20 (83.3) 0.78
Remission, SIGH-SAD < 8, n (%)     19 (46.3)     18 (75.0) 0.02
SIGH-SAD, % change, mean ± SD -70.4 (22.7)  76.0 (22.6) 0.34
BDI-Ⅱ, % change, mean ± SD -61.8 (32.2) -68.1 (32.9) 0.46
POMS-A, % change, mean ± SD -46.6 (46.7) -46.8 (48.8) 0.98
POMS-D, % change, mean ± SD -52.7 (47.1) -49.2 (54.9) 0.78
Treatment days missed, mean ± SD    8.7 (11.0)   7.4 (8.3) 0.61
Percent adherence, mean ± SD  79.4 (26.2)   82.4 (19.7) 0.61

1P-values from t-test comparing races on age; χ 2 for other variables. SIGH-SAD: Structured Interview Guide for 
Hamilton-Seasonal Affective Disorder version; BDI-Ⅱ: Beck Depression Inventory Second Edition; POMS-A: 
Profile of Mood States-Anxiety; POMS-D: Profile of Mood States-Depression. 

Table 4  Adjusted mean changes in depression score outcomes 
in African-Americans and Caucasians, adjusted for adherence, 
age, education and gender

Variable African-Americans (n  = 41) Caucasians (n=24) P -value1

Mood scale
   SIGH-SAD -22.9 (1.6) -25.2 (2.1) 0.41
   BDI-Ⅱ -16.6 (2.0) -16.4 (2.6) 0.95

1P value from linear regression. SIGH-SAD: Structured Interview Guide for 
Hamilton-Seasonal Affective Disorder version; BDI-Ⅱ: Beck Depression 
Inventory Second Edition.
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limited sample size, and absence of objective markers 
of adherence. The recruitment method may have 
induced a selection bias that may have influenced 
favorably, but spuriously, the adherence rate.

We also did not collect information on number of 
lifetime depressive episodes or duration of current 
episode. The flexible dosing of treatment in our study, 
although representative of real world clinical practice, 
may have affected the outcomes. In addition, our 
generalizability may be limited as our inclusion and 
exclusion criteria may have led to selectively including 
a less severe subset of patients, having excluded 
patients with history of suicide attempts, current 
suicidal ideation, Bipolar 1 disorder, and comorbid 
substance abuse as well as patients on often used 
psychotropic medications. Including patients on 
psychotropic medications in the study, although 
increasing its generalizability, would have required 
unaffordably larger sample size and budget, to permit 
appropriate statistical adjustments. 

This is the first study directly comparing light 
treatment outcome in two groups, African-American 
and Caucasian patients. A similar average degree of 
symptomatic improvement and adherence in African-
Americans, combined with a previously reported 
lower awareness of SAD in this minority group[8] 
justify increasing psychoeducation outreach efforts 
regarding SAD and light treatment in that sub-
sample of the population. However, there is a need 
to better understand the lower remission rate in 
African-Americans, similar to that of antidepressant 
medications. In the subset of patients who respond 
but do not achieve remission with light treatment, 
combination with antidepressant medication or 
cognitive behavioral therapy is currently advocated. 
Considering differences in pupil and retinal pigmen­
tation in African-Americans it might be possible that 
specific protocols with distinct light intensity and 
wavelength could reduce the reported racial remission 
gap. This is particularly important, as complete 
remission with antidepressant treatment is the target 
for all treatment modalities for mood disorders, 
considering implications for health, functioning, and 
quality of life. 
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The authors’ prior research has suggested that Seasonal Affective Disorder 
(SAD) prevalence in African-Americans is similar to that of the general 
population living at similar altitude, and awareness of the disorder and its 
treatment is low among African-Americans. This study is the first to investigate 
effects of light treatment, generally considered a first-line treatment for SAD, in 
African-Americans as compared to Caucasian patients.
Research frontiers
Research in this area is moving towards identification of biological markers of 
prediction of response to light therapy, as well as combination of treatments and 
individualizing modalities and sequences of treatment.
Innovations and breakthroughs
Multiple areas of investigation have included investigating ways of administering 
light treatment (e.g., dawn simulators), wavelength of treatment (lower 
wavelength stimulating novel photoreceptors-e.g., melanopsin receptors in the 
retinal ganglion cells) and the use of psychotherapy and combination treatments 
to prevent future episodes of SAD rather than just treating the current episode. 
African-American patients may require either a modified protocol of light 
treatment or an early combination of different treatment modalities. 
Applications
SAD could be quite disabling. Light treatment is safe and effective for SAD 
and appears attractive especially to patients concerned about the side effects 
of antidepressant medications, or who do not have time for psychotherapy. 
Furthermore, for patients who require combination with antidepressants, the 
dose of medication could be kept lower and thus minimize side effects at the 
end of Applications African-American SAD patients manifested a remission gap 
in comparison to Caucasian patients, and additional research will be needed 
to uncover what leads to it in order to design alternative treatment regiments to 
improve outcome.
Terminology
SAD refers to depressive episodes occurring during certain seasons and 
remitting spontaneously with change of season. The most common pattern is 
depression in fall/winter that remits in spring/summer. 
Peer-review
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