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From Drug and Therapeutics Bulletin

Management of seasonal affective 
disorder

Low mood associated with a certain season (usually win‑
ter) is very common. For example, in the UK, up to 6% 
of adults have “recurrent major depressive episodes with 
seasonal pattern”, commonly known as seasonal affec‑
tive disorder (SAD).1‑3 People with SAD consult in primary 
care more often than age- and gender-matched control 
groups; patients also receive more prescriptions and are 
referred more often to secondary care.4 Around 6-35% of 
patients require hospitalisation for SAD at some point.5 
Here we discuss the management of adults with SAD, and 
in particular light therapy.

About SAD
SAD involves symptoms typical for depression (eg, lowered 
mood, energy loss, fatigue) and also atypical symptoms (eg, 
hypersomnia, increased appetite and eating, carbohydrate 
craving, weight gain).1 2 6 Some specialists have questioned 
the value of considering “SAD” as a separate diagnostic 
category from non-seasonal depression;7 and of note it 
is classified as a subset of recurrent major depressive or 
bipolar disorder rather than as a separate category by both 
the Diagnostic and Statistical Manual of Mental Disorders 
(DSM-IV; see box 1) and the World Health Organization’s 
International Statistical Classification of Diseases and 
Related Health Problems (ICD-10).1 8

What causes SAD?
Evidence suggests that SAD has a genetic element, with 
genes affecting serotonin metabolism (which has a sea‑
sonal pattern) being implicated in seasonal mood vari‑
ations.9 10 Melatonin, a hormone secreted by the pineal 
gland during darkness, has also been implicated in the 
aetiology of SAD. It is important in the regulation of 
daily or ‘circadian’ rhythms (eg, the sleep-wake cycle) 
and seasonal or ‘circannual’ rhythms (eg, regulating 
reproduction in many mammals).11 The time at which 
the plasma melatonin concentration rises occurs later in 
patients with than without SAD.12 Nocturnal melatonin 
secretion can be suppressed by light (eg, a light intensity 
of around 3000 lux suppresses melatonin secretion by 

dtb
around 70%; see box 2 for examples of light intensities 
measured in lux).13 14

Who gets SAD?
The mean age of onset of SAD is around 27 years; it can 
occur in childhood, when rates among girls and boys are 
similar.5 16 Women are up to four times more likely than 
men to be affected during the reproductive years.9 17 In 
older adults, prevalence rates decline and the genders 
are equally likely to be affected.

Clinical course
Episodes of SAD last around 4 months.5 18 Around 60% of 
patients diagnosed with SAD continue to have a seasonal 
disturbance of mood and/or behaviour in the long term, 
while around 20% have complete remission within sev‑
eral years of first diagnosis.9 Some patients have manic 
or hypomanic episodes in spring and summer.19 SAD can 
markedly impair quality of life in winter, but this may 
return to normal in summer.20 21

Diagnosis
Various rating scales have been used to measure symp‑
toms in SAD (eg, the 21-item and 17-item versions of 
the Hamilton Depression Rating Scale [HAM-D21 and 
HAM-D17, respectively] and the six-item depression sub‑
scale [HAM-D6]).18 The gold standard of diagnosis is a 

Box 1 | DSM-IV criteria for “with seasonal pattern” within 
recurrent major depressive disorder or major depressive 
episodes in bipolar disorder1

Regular temporal relationship between the onset of major 
depressive episodes and a particular time of the year (eg, 
fall [autumn] or winter)
Full remissions (or a change from depression to mania or 
hypomania) at a characteristic time of year (eg, spring)
In the last two years, two major depressive episodes 
that demonstrate the seasonal relationship and no non-
seasonal episodes
Seasonal episodes substantially outnumber non-seasonal 
episodes that may have occurred over the individual’s 
lifetime

Box 2 | Examples of light intensities measured in lux14 15

Moonlight: 0.2 lux
Winter’s day: 20 000 lux
Bright sunny summer’s day: 100 000 lux
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structured interview to determine whether patients fulfil 
DSM-IV criteria (see box 3).9

Conventional antidepressants
Acute treatment of SAD
The suggestion that serotonin metabolism is disordered 
in SAD underlies the use of selective serotonin reuptake 
inhibitors (SSRIs) for acute treatment of patients with the 
condition; however, there have been few good-quality 
clinical trials of such intervention.26

One five-week randomised placebo-controlled trial, 
involving 68 adults with SAD, found a higher response 
rate with fluoxetine 20 mg daily (59% v 34% with placebo, 
P<0.05).27 A second, eight-week, placebo-controlled trial, 
involving 187 adults with SAD and a mean baseline HAM-
D29 of around 36, found a greater change in mean HAM-
D29 with sertraline 50-200 mg daily (-17.90 v -13.39 with 
placebo, difference 4.51, 95% CI 0.76 to 8.28).23

Fluoxetine and sertraline are licensed for major depres‑
sive episodes, although SAD is not specifically mentioned 
in the summaries of product characteristics (SPCs) for 
these drugs.28 29

Prevention of SAD episodes
Given that SAD may recur, long-term and maintenance 
treatment may be needed.30

Pooled data from three randomised trials, involving a 
total of 1042 patients who started treatment before onset 
of SAD symptoms in autumn, suggested that compared 
with people on placebo, there was a lower recurrence rate 
among those on bupropion 150-300 mg daily (a noradren‑
aline and dopamine reuptake inhibitor not licensed in the 
UK for this indication, and not commonly used for SAD in 
UK practice; 16% v 28%; relative risk [RR] 0.56).5 31 How‑
ever, no P values were stated for this difference.

Light therapy
Why use light therapy?
No clear mechanism of action has been established for 
light therapy in SAD. One theory is that morning bright 
light counters disordered circadian rhythms in patients 
with SAD.32 33 Other theories suggest that light may  
also have direct effects on some neurotransmitters (eg, 
serotonin).10

What does light therapy involve?
Light therapy involves daily scheduled exposure to fluo‑
rescent light boxes, dawn simulators (devices that slowly 
increase the room illumination over a period of around 
90 minutes during sleep), or incandescent light visors 

(shaped like baseball caps with light sources shining 
from the brim down into the wearer’s eyes). The “dose” 
of light is determined by the intensity and duration of 
exposure.34

Assessing light therapy
Methodological difficulties
Several factors make designing trials of light therapy dif‑
ficult. For example, the appropriate “minimum dose” of 
treatment is unclear, and it is hard to find a credible con‑
trol condition since patients are not “blind” to therapy, 
and treatment expectations may contribute to a positive 
outcome.34 35 The acceptable maximum dose for a low-light 
control is not known.

In addition, it is difficult to combine the results of 
light therapy trials in a meta-analysis due to differences 
between studies in terms of the doses of light used; the 
methods of delivery (eg, light box, dawn simulation or 
visor); comparator treatments; and populations.36

Clinical efficacy of light therapy
A systematic review of randomised controlled trials of 
bright light therapy (at least 3000 lux-hours daily) for SAD 
found eight studies involving a total of 360 patients with a 
maximum of 300 lux for controls, and lasting 7-42 days.37 
The effect sizes for a significant reduction in depression 
symptom severity with bright light were consistently posi‑
tive across the studies. However, there was significant het‑
erogeneity among the studies, indicating that they should 
probably not be combined statistically.

The same review also identified five randomised control‑
led trials (involving a total of 133 patients) assessing dawn 
simulation (increasing light exposure from 0 lux to around 
200-300 lux, over 1.5-2.5 hours) with controls receiving 
less than 5 lux and/or less than 15 minutes of treatment; 
the effect size for a significant reduction in symptom sever‑
ity was reported as moderate to large.37

In a meta-analysis of five randomised controlled trials 
of light visors, no difference between light intensities of 
3500–7600 lux, 400–650 lux, and under 100 lux was 
found; however, the authors stated that the combined 
statistical power of the studies was insufficient to demon‑
strate a significant effect.35

A recent update of the National Institute for Health and 
Clinical Excellence (NICE) guideline on the management 
of depression in adults has reviewed the data on light ther‑
apy for depression with a seasonal pattern.36 This review 
included 20 randomised controlled trials, comparing light 
therapy (ranging from 176 lux to 15 000 lux daily) with 
waiting list control management, “attentional” control 
(eg, sham light box), or active treatment controls (eg, cog‑
nitive behavioural therapy [CBT], fluoxetine). Compared 
with waiting-list control, bright light reduced depressive 
symptoms more (eg, weighted mean difference [WMD] in 
SIGH-SAD score -10.4, 95% CI -15.99 to -4.81); however, 
bright light did not differ significantly from attentional 
control or active treatments. The review concluded that it 
was unclear whether the superior effectiveness of the light 
therapy compared with waiting list management was more 
than a placebo effect. Another possibility is that light ther‑
apy was as effective as fluoxetine or CBT. The NICE review 

Box 3 |  Structured Interview Guide Hamilton depression 
rating Seasonal Affective Disorder (SIGH-SAD): an 
interview covering HAM-D21 plus Atypical Depression 
Supplement of 8 items giving HAM-D2922‑24

Current SAD episode criteria: total SIGH-SAD 20 or more, 
including HAM-D21 10 or more and Atypical Depression 
Supplement 5 or more
Response: a reduction of at least 50% from baseline
Remission: score falls to below 825
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also concluded that dawn simulation did not reduce symp‑
toms more than attentional control.36

No published randomised controlled trials have 
assessed the combination of light therapy and antidepres‑
sants in SAD.33

Unwanted effects of light therapy
Unwanted effects of light therapy include eye strain or 
visual disturbances (in 19-27% of patients), headache 
(13-21%), agitation (6-13%), nausea (7%), sweating 
(7%) and sedation (6-7%).9 These effects are generally 
mild and subside with time or with reduction of the dose.9 
Hypomania can also occur.9 24

Practicalities of light therapy
Regulations
Light therapy devices intended as treatment for disease, 
which do not achieve their principal intended action on 
the human body by pharmacological, immunological or 
metabolic means, come within the scope of the Medical 
Device Directive and should carry a CE mark.38

Cost
Light boxes and other appliances are available for sale 
or hire in the UK both online and in high street stores 
(at around £200), but are not currently available on pre‑
scription in the NHS.39 People defined as “chronically 
sick or disabled” do not have to pay VAT when they buy 
equipment (relating to the specific disability) supplied 
for their personal or domestic use.40 41 Where required 
for treating SAD, light boxes are classified as zero-rated 
for VAT.40 41

Stopping and restarting light therapy
There are few data on stopping and restarting light ther‑
apy. Specialists suggest that patients on light therapy 
generally continue treatment until the time of their usual 
spontaneous remission; it can be stopped abruptly.24 In 
rare cases where a patient experiences a relapse, treat‑
ment can be resumed for several weeks.

If light therapy is felt to be effective, it can be resumed 
in subsequent years before, or with the appearance of, 
the first symptoms (eg, difficulty waking, daytime fatigue, 
carbohydrate craving) prior to the onset of depression. 
However, this may be unnecessary, as patients do not 
always become depressed every winter.

Other treatments
Cognitive behavioural therapy
Two randomised controlled trials of CBT in patients with 
SAD have been published.42 43

The first was a pilot study involving 23 patients who 
received group CBT tailored to SAD (1.5 hour sessions 
twice weekly, with four to six participants per group), 
light therapy (10 000 lux for 45 minutes in the morn‑
ing and 45 minutes in the evening), or both, for six 
weeks.42 SIGH-SAD scores improved from pre- to post-
treatment with no significant difference between groups 
(only graphical information presented). At the 1 year 
follow-up, no patients treated with CBT (with or without 
light therapy) the previous winter met SIGH-SAD criteria 

for relapse, compared with 62.5% of patients who had 
received light therapy only (P=0.005).

The second study, involving 61 patients with a mean 
pre-treatment SIGH-SAD score of around 28.6, compared 
four strategies for SAD: CBT (1.5 hour sessions twice 
weekly, with four to eight participants per group, for six 
weeks); light therapy (10 000 lux for 45 minutes in the 
morning and 45 minutes in the evening for one week, 
then flexible dosing for five weeks); both of these treat‑
ments for six weeks; and waiting list control manage‑
ment (minimal contact monitoring for six weeks; then 
treatment with light therapy).43 All three active-treatment 
groups had a significant fall in SIGH-SAD scores (post-
treatment scores: CBT only 12.9; light only 12.7; CBT 
plus light 8.5) and scores in all these groups were lower 
than that in the waiting list control group (23.1; P<0.05 
for each active treatment).

Self-help and complementary treatments
An NHS Direct patient leaflet on SAD recommends life‑
style changes to reduce symptoms, including exercise, a 
healthy diet and trying to get as much natural sunlight 
as possible.39

A systematic review of complementary and self-help 
treatments for depression identified one randomised con‑
trolled trial that assessed vitamin D therapy as treatment 
for SAD (involving only 15 patients but suggesting the 
treatment was more effective than light therapy); one that 
assessed vitamin B12 as treatment for SAD (involving 27 
patients, which found no benefit); and one that assessed 
ginkgo biloba for prevention of SAD relapse (involving 27 
patients, which also found no benefit).44

One randomised trial, involving 27 patients with SAD, 
compared bright light (2500 lux between 2pm and 4pm 
daily), physical exercise (training on a stationary bicycle 
between 1pm and 2pm daily), and “no treatment” for one 
week.45 The two active treatments reduced depressive 
symptoms (HAM-D21 fell by 64.5% with light and 68.5% 
with exercise, each P<0.001 v baseline) while “no treat‑
ment” did not (change in score 4.9%, not significant).

Negative ion generators
The environmental concentration of negative air ions var‑
ies greatly (for example, it is higher in humid, vegetated 
environments and at the seashore, and lower in urban 
environments and heated or air conditioned interiors).24 It 
is thought that sustained exposure to negative air ionisa‑
tion may elevate mood, although no definitive mechanism 
of action for this effect has been established.25

One double-blind randomised controlled trial involved 
only 25 patients with SAD, who received negative ions 
from an electronic device for 30 minutes shortly after ris‑
ing (between 5.30am and 8.30am), for 20 days, at one of 
two doses.46 More of those who received the higher den‑
sity of ions achieved remission (58% with 2.7x106 ions/
cm3 v 15% with 104 ions/cm3, P=0.025).

What do guidelines say?
American Psychiatric Association guidelines published in 
2000 suggest that the entire range of treatments for major 
depressive disorder may also be used to treat patients with 
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SAD, either in combination with, or as an alternative to, 
light therapy.47 As first-line treatment, the guidelines 
recommend light therapy as a time-limited trial, pri‑
marily in out-patients with clear seasonal patterns of 
symptoms. For patients with more severe depression, 
the guidelines recommend light therapy as a potential 
adjunct to psychopharmacologic intervention.

British Association for Psychopharmacology guide‑
lines published in 2008 state that antidepressants are 
a first-line treatment for moderate and severe major 
depression in adults irrespective of depression type, 
and that CBT may be used in addition.26 For SAD, the 
guidelines state that light therapy is a first-line acute 
treatment but that effective prophylaxis against relapse 
is then needed, including consideration of an antide‑
pressant. The limited evidence available suggests that 
bupropion or CBT helps to prevent recurrence the fol‑
lowing winter.

Canadian Network for Mood and Anxiety Treatments 
(CANMAT) guidelines published in October 2009 recom‑
mend “second-generation” antidepressants (eg, SSRIs) 
or CBT first line for major depressive disorder, and medi‑
cation plus CBT as second-line treatment.48 49 For SAD, 
they recommend light therapy first-line.33

The final draft of the NICE guideline on depression in 
adults, updated for publication in October 2009, sug‑
gests that people with depression with a seasonal pattern 
should be treated according to the strategy offered in the 
guideline for major depressive disorder in general.36 Rec‑
ommendations include an antidepressant (normally an 
SSRI) or CBT for mild to moderate depression, or both for 
moderate or severe depression; and that CBT should be 
offered for relapse prevention. The draft guideline also 
states that although there are a large number of studies 
that address the efficacy of light therapy in people with 
seasonal depression, they are difficult to interpret due 
to methodological differences. It goes on to propose that 
patients with winter depression who wish to try light 
therapy in preference to antidepressant or psychological 
treatment should be advised that the evidence for the 
efficacy of such therapy is uncertain.

The various guidelines appear to have reached dif‑
ferent conclusions about light therapy because they 
included different studies and analysed primary data 
or published meta-analyses.50

Conclusion
Seasonal affective disorder (SAD) describes a subtype of 
major depression which has a seasonal pattern (usually 
winter depression and remission or hypomania during 
spring and summer). It includes atypical symptoms such 
as hypersomnia, carbohydrate craving and weight gain. 
A common approach is to treat the condition as for non-
seasonal depression, for example, using SSRI antidepres‑
sants and/or cognitive behavioural therapy (CBT).

Light therapy has been suggested for treating people 
with SAD. Trials of such therapy are complex as they need 
a plausible control arm, and methodological differences 
between published trials have made the results hard to 
interpret. In addition, reviews and guidelines of light 
therapy have included different trials and reached con‑

tradictory conclusions. Nevertheless, bright light therapy 
in the early morning, using a light box or dawn simula‑
tion, appears to be a reasonable first-line approach to 
relieve depressive symptoms, instead of, or as well as, 
drug therapy and/or CBT when the patient has mild or 
moderate symptoms; people with more severe symp‑
toms should be treated with antidepressant drugs, with 
or without light therapy and/or CBT.

For prevention of subsequent episodes, there is limited 
evidence for a benefit of CBT or bupropion (an unlicensed 
indication in the UK).

American Psychiatric Association. 1	 Diagnostic and Statistical Manual 
of Mental Disorders. 4th ed, text revision. American Psychiatric 
Association, 2000.
Michalak EE Wilkinson C, Dowrick C, Wilkinson G. Seasonal affective 2	
disorder: prevalence, detection and current treatment in North 
Wales. Br J Psychiatry 2001;179:31-4.
Thompson C, Thompson S, Smith R. Prevalence of seasonal affective 3	
disorder in primary care; a comparison of the seasonal health 
questionnaire and the seasonal pattern assessment questionnaire.  
J Affect Disord 2004;78:219-26.
Eagles JM, Howie FL, Cameron IM, Wileman SM, Andrew JE, 4	
Robertson C, et al. Use of health care services in seasonal affective 
disorder. Br J Psychiatry  2002;180:449-54.
Modell JG,.Rosenthal NE, Harriett AE, Krishen A, Asgharian A, 5	
Foster VJ, et al. Seasonal affective disorder and its prevention 
by anticipatory treatment with bupropion XL. Biol Psychiatry 
2005;58:658-67.
Rosenthal NE, Sack DA, Gillin JC, Lewy AJ, Goodwin FK, Davenport 6	
Y, et al. Seasonal affective disorder: a description of the syndrome 
and preliminary findings with light therapy. Arch Gen Psychiatry 
1984;41:72-80.
Hansen V, Skre I, Lund E. What is this thing called “SAD”? A critique 7	
of the concept of seasonal affective disorder. Epidemiol Psichiatr 
Soc  2008;17:120-7.
World Health Organization. International statistical classification 8	
of diseases and related health problems 10th revision, version for 
2007 (ICD-10). 2007. http://apps.who.int/classifications/apps/
icd/icd10online.
Lam RW, Levitt AJ, eds. Canadian consensus guidelines for the 9	
treatment of seasonal affective disorder. 1999. http://ubcsad.
bc-alter.net/CCG%20SAD%201999.pdf.
Sohn CH, Lam RW. Update on the biology of seasonal affective 10	
disorder. CNS Spectr 2005;10:635-46.
European Medicines Agency. Assessment report for Circadin. 2007. 11	
www.emea.europa.eu/humandocs/PDFs/EPAR/circadin/H-695-
en6.pdf.
Lewy AJ, Bauer VK, Cutler NL, Sack RL, Ahmed S, Thomas KH, et 12	
al. Morning vs evening light treatment of patients with winter 
depression. Arch Gen Psychiatry 1998;55:890-6.
Macchi MM, Bruce JN. Human pineal physiology and functional 13	
significance of melatonin. Front Neuroendocrinol  2004;25:177-95.
McIntyre IM, Norman TR, Burrows GD, Armstrong SM. Human 14	
melatonin suppression by light is intensity dependent. J Pineal Res 
1989;6:149-56.
Avery DH, Eder DN, Bolte MA, Hellekson CJ, Dunner DL, Vitiello MV, 15	
et al. Dawn simulation and bright light in the treatment of SAD: a 
controlled study. Biol Psychiatry 2001;50:205-16.
Swedo SE, Pleeter JD, Richter DM, Hoffman CL, Allen AJ, Hamburger 16	
SD, et al. Rates of seasonal affective disorder in children and 
adolescents. Am J Psychiatry 1995;152:1016-9.
Magnusson A, Stefansson JG. Prevalence of seasonal affective 17	
disorder in Iceland. Arch Gen Psychiatry 1993;50:941-6.
Martiny K, Lunde M, Simonsen C, Clemmensen L, Poulsen DL, 18	
Solstad K, et al. Relapse prevention by citalopram in SAD patients 
responding to 1 week of light therapy. A placebo-controlled study. 
Acta Psychiatr Scand  2004;109:230-4.
Magnusson A, Partonen T. The diagnosis, symptomatology, 19	
and epidemiology of seasonal affective disorder. CNS Spectr  
2005;10:625-34.
Michalak EE, Tam EM, Manjunath CV, Solomons K, Levitt AJ, Levitan 20	
R, et al. Generic and health-related quality of life in patients 
with seasonal and nonseasonal depression. Psychiatry Res 
2004;128:245-51.
Michalak EE, Murray G, Levitt AJ, Levitan RD, Enns MW, Morehouse 21	
R, et al. Quality of life as an outcome indicator in patients with 
seasonal affective disorder: results from the Can-SAD study. Psychol 
Med 2007;37:727-36.



BMJ | 29 may 2010 | Volume 340   				    1189

CLINICAL REVIEW

Williams JBW. A structured interview guide for the Hamilton 22	
Depression Rating Scale. Arch Gen Psychiatry 1988;45:742-7.
Moscovitch A, Blashko CA, Eagles JM, Darcourt G, Thompson 23	
C, Kasper S, et al. A placebo-controlled study of sertraline in 
the treatment of outpatients with seasonal affective disorder. 
Psychopharmacology 2004;171:390-7.
Terman M, Terman JS. Light therapy for seasonal and nonseasonal 24	
depression: efficacy, protocol, safety, and side effects. CNS Spectr 
2005;10:647-63.
Terman M, Terman JS, Ross DC. A controlled trial of timed bright light 25	
and negative air ionization for treatment of winter depression. Arch 
Gen Psychiatry 1998;55:875-82.
Anderson IM, Ferrier IN, Baldwin RC, Cowen PJ, Howard L, Lewis G, 26	
et al. Evidence-based guidelines for treating depressive disorders 
with antidepressants: a revision of the 2000 British Association for 
Psychopharmacology guidelines. J Psychopharmacol  2008;22:343-
96.
Lam RW, Gorman CP, Michalon M, Steiner M, Levitt AJ, Corral MR, et 27	
al. Multicenter, placebo-controlled study of fluoxetine in seasonal 
affective disorder. Am J Psychiatry 1995;152:1765-70.
Eli Lilly and Company Limited. Prozac 20 mg hard capsules, and 20 28	
mg per 5 ml oral liquid. Summary of product characteristics, UK. Eli 
Lilly and Company Limited, 2009.
Wockhardt UK Ltd. Sertraline 50 mg and 100 mg film-coated tablets. 29	
Summary of product characteristics, UK. Wockhardt UK Ltd, 2009.
Westrin A, Lam RW. Long-term and preventative treatment for 30	
seasonal affective disorder. CNS Drugs  2007;21:901-9.
Terman JS, Terman M, Lo ES, Cooper TB. Circadian time of morning 31	
light administration and therapeutic response in winter depression. 
Arch Gen Psychiatry 2001;58:69-75.
GlaxoSmithKline UK. Zyban 150 mg prolonged release film-coated 32	
tablets. Summary of product characteristics. GlaxoSmithKline UK, 
2009.
Ravindran AV, Lam RW, Filteau MJ, Lespérance F, Kennedy SH, 33	
Parikh SV, et al. Canadian Network for Mood and Anxiety Treatments 
(CANMAT) clinical guidelines for the management of major 
depressive disorder in adults. V. Complementary and alternative 
medicine treatments. J Affect Disord  2009;117:S54-64.
Eastman CI. Is bright light therapy a placebo? In: Partonen T, 34	
Magnusson A, eds. Seasonal affective disorder, practice and 
research. Oxford University Press, 2001.
Thompson C. Evidence-based treatment. In: Partonen T, Magnusson 35	
A, eds. Seasonal affective disorder: practice and research. Oxford 
University Press, 2001.
National Institute for Health and Clinical Excellence. Depression 36	
in adults (update). 2009. www.nice.org.uk/nicemedia/pdf/
DepressionUpdateFullGuideline.pdf.

Golden RN, Gaynes BN, Ekstrom RD, Hamer RM, Jacobsen FM, 37	
Suppes T, et al. The efficacy of light therapy in the treatment of 
mood disorders: a review and meta-analysis of the evidence. Am J 
Psychiatry  2005;162:656-62.
EurLex. 31993L0042. Council directive 93/42/EEC of 14 June 1993 38	
concerning medical devices. 1993. http://eur-lex.europa.eu/
LexUriServ/LexUriServ.do?uri=CELEX:31993L0042:EN:HTML.
NHS Direct. Seasonal affective disorder. http://cks.library.nhs.uk/39	
patient_information_leaflet/seasonal_affective_disorder.
Directgov. 2009. VAT relief on products and services for disabled 40	
people. www.direct.gov.uk/en/DisabledPeople/FinancialSupport/
Taxreliefandreductions/DG_10028495.
National Light Hire. VAT exemption. 2009. www.sad-lighthire.co.uk/41	
exemption.html.
Rohan KJ, Roecklein KA, Tierney Lindsey K, Johnson LG, Lippy RD, 42	
Lacy TJ, et al. A randomized controlled trial of cognitive-behavioral 
therapy, light therapy, and their combination for seasonal affective 
disorder. J Consult Clin Psychol  2007;75:489-500.
Rohan KJ, Lindsey KT, Roecklein KA, Lacy TJ. Cognitive-behavioral 43	
therapy, light therapy, and their combination in treating seasonal 
affective disorder. J Affect Disord  2004;80:273-83.
Jorm AF, Christensen H, Griffiths KM, Rodgers B. Effectiveness 44	
of complementary and self-help treatments for depression. MJA 
2002;176:S84-96.
Pinchasov BB, Shurgaja AM, Grischin OV, Putilov AA. Mood and 45	
energy regulation in seasonal and non-seasonal depression before 
and after midday treatment with physical exercise or bright light. 
Psychiatry Res  2000;94:29-42.
Terman M, Terman JS. Treatment of seasonal affective disorder with 46	
a high-output negative ionizer. J Altern Complement Med 1995;1: 
87-92.
American Psychiatry Association. Practice guideline for the 47	
treatment of patients with major depressive disorder (revision). Am J 
Psychiatry  2000;157(4 suppl):1-45.
Parikh SV, Segal ZV, Grigoriadis S, Ravindran AV, Kennedy SH, Lam 48	
RW, et al. Canadian Network for Mood and Anxiety Treatments 
(CANMAT) clinical guidelines for the management of major 
depressive disorder in adults. II. Psychotherapy alone or in 
combination with antidepressant medication. J Affect Disord 
2009;117:S15-25.
Lam RW, Kennedy SH, Grigoriadis S, McIntyre RS, Milev R, 49	
Ramasubbu R, et al. Canadian Network for Mood and Anxiety 
Treatments (CANMAT) clinical guidelines for the management of 
major depressive disorder in adults. III. Pharmacotherapy. J Affect 
Disord 2009;117:S26-43.
Anderson IM, Haddad PM. CANMAT guidelines for depression: clear 50	
and user-friendly. J Affect Disord 2009;117:S3-4.

answers to endgames, p 1203. For long answers go to the Education channel on bmj.com

Statistical question
Study design
Answer d is correct;  
answers a, b, and c are incor-
rect.

Picture Quiz
Severe perianal ulceration
1	  Differential diagnoses are herpes simplex infection (HSV) of the genitals, 

tuberculosis, and infection with atypical mycobacteria. Other possibilities 
include inflammatory dermatoses such as metastatic Crohn’s disease; 
pyoderma gangrenosum; vasculitis; lichen planus; Behçet’s syndrome; 
autoimmune blistering disease, such as pemphigus vulgaris; and drug 
reactions. The history of lymphopenia and immunocompromise make HSV 
the most likely diagnosis.

2	  A microscopy, culture, and sensitivity swab and viral swab of an 
ulcer, diagnostic punch biopsy from the edge of an ulcer for histology, 
immunofluorescence, culture, and colonoscopy to investigate the recurrent 
diarrhoea.

3 	 Treatment guidelines for chronic suppressive therapy for genital herpes in 
the immunocompromised patient recommend oral aciclovir 400 mg twice 
daily. The length of treatment has not been defined and depends on the 
patient and the disease course. Many patients will need suppression for a 
year or longer.

On Examination quiz 
A and B are appropriate actions;  
C, D, and E are not.

More questions on this topic 
are available from www.
onexamination.com/endgames 
until midnight on Wednesday.


