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Abstract 
Background:	
  Seasonal	
  Affec,ve	
  Disorder	
  (SAD)	
  consists	
  of	
  recurrent	
  depressive	
  episodes	
  in	
  the	
  fall/winter	
  with	
  summer	
  remission	
  and	
  symptoms	
  that	
  include	
  hypersomnia,	
  fa,gue,	
   increased	
  appe,te	
  for	
  
carbohydrates,	
  weight	
  gain.	
  	
  The	
  es,mated	
  prevalence	
  of	
  SAD	
  is	
  1.7-­‐2.9%	
  in	
  Canada	
  and	
  is	
  most	
  common	
  in	
  women	
  of	
  reproduc,ve	
  age.	
  Light	
  therapy	
  (LT)	
  is	
  an	
  effec,ve,	
  evidence-­‐based	
  treatment	
  for	
  SAD,	
  
despite	
  economic	
  and	
   lifestyle	
  burdens.	
  There	
   is	
  a	
  cri,cal	
  need	
  to	
  beJer	
  understand	
  and	
  evaluate	
  current	
  LT	
  applica,on	
  to	
  determine	
  an	
  op,mal	
   treatment	
  strategy	
   for	
  SAD	
   in	
   the	
   future.	
  Objec;ve:	
  To	
  
explore	
   the	
   relevant	
   literature	
   regarding	
   the	
   efficacy	
   and	
   physiological	
   and	
   behavioural	
   impacts	
   of	
   light	
   therapy	
   in	
   the	
   treatment	
   of	
   Seasonal	
   Affec,ve	
   Disorder	
   among	
   the	
   Canadian	
   adult	
   popula,on.	
  
Methodology:	
  Relevant	
  literature	
  was	
  iden,fied	
  using	
  key	
  terms	
  “Seasonal	
  Affec,ve	
  Disorder”	
  and	
  “Phototherapy”	
  or	
  “Light	
  therapy”	
  to	
  search	
  four	
  online	
  databases	
  PubMed,	
  PsycINFO,	
  Web	
  of	
  Science,	
  and	
  
Scopus.	
  Results	
  were	
  limited	
  to	
  Canadian	
  publica,ons	
  from	
  2006	
  and	
  only	
  included	
  English	
  journal	
  ar,cles,	
  clinical	
  trials,	
  meta-­‐analyses,	
  RCTs,	
  and	
  systema,c	
  reviews.	
  Titles	
  and	
  abstracts	
  were	
  evaluated	
  for	
  
relevancy	
   to	
   the	
   objec,ve	
   and	
   inclusion	
   criteria;	
   7	
   ar,cles	
   based	
   on	
   Canadian	
   study	
   popula,ons	
  were	
   then	
   subject	
   to	
   analysis.	
  Results:	
   The	
   results	
  were	
   categorized	
   into	
   three	
   themes	
   (efficacy	
   of	
   LT,	
  
physiological	
  effects,	
  and	
  behavioural	
  effects)	
  and	
  indicated	
  that	
  LT	
  is	
  an	
  effec,ve	
  treatment	
  op,on	
  for	
  SAD,	
  normalizing	
  physiological	
  SAD	
  symptoms	
  and	
  decreasing	
  SIGH-­‐SAD	
  scores.	
  Conclusions:	
  LT	
  is	
  an	
  
effec,ve	
  treatment	
  for	
  SAD	
  with	
  physiological	
  and	
  behavioural	
  effects.	
  Further	
  research	
  needs	
  to	
  establish	
  Canadian	
  incidence	
  and	
  morbidity	
  sta,s,cs,	
  in	
  addi,on	
  to	
  indicators/biomarkers	
  for	
  SAD	
  diagnosis	
  
and	
  links	
  to	
  symptomatology.	
  Future	
  studies	
  should	
  compare	
  different	
  SAD	
  therapies	
  and	
  develop	
  a	
  standard	
  for	
  efficient	
  LT	
  with	
  long-­‐term	
  and	
  preventa,ve	
  applica,ons	
  as	
  well	
  as	
  op,mal	
  compliance.	
  	
  

Background 
First	
   systema,cally	
   described	
   in	
   1984,	
   Seasonal	
   Affec,ve	
   Disorder	
  
(SAD)	
   is	
   a	
   subtype	
   of	
   Major	
   Depressive	
   Disorder	
   that	
   consists	
   of	
  
recurrent	
   depressive	
   episodes	
   in	
   the	
   fall/winter	
   with	
   summer	
  
remission1,2	
   and	
   symptoms	
   that	
   include	
   hypersomnia,	
   fa,gue,	
  
increased	
  appe,te	
  for	
  carbohydrates,	
  weight	
  gain,	
  and	
  loss	
  of	
  interest	
  
in	
   socializa,on.3,4	
   SAD	
   pa,ents	
   also	
   have	
   significant	
   morbidity	
   and	
  
psychosocial	
   impairment.5	
   Although	
   SAD	
   e,ology	
   is	
   currently	
  
unknown,4,5	
   the	
  es,mated	
  prevalence	
  of	
   SAD	
   is	
  1.7-­‐2.9%	
   in	
  Canada5	
  
and	
   0.4%-­‐9.7%	
   in	
   North	
   America.3	
   Most	
   common	
   in	
   women	
   of	
  
reproduc,ve	
   age,3	
   SAD	
   prevalence	
   increases	
   with	
   greater	
   la,tude.6	
  
Light	
   therapy	
   (LT)	
   is	
   an	
   effec,ve	
   first-­‐line	
   evidence-­‐based	
   treatment	
  
for	
   SAD,2,6	
   although	
   it	
   presents	
   economic	
   and	
   lifestyle	
   burdens.7,8	
  
There	
   is	
  a	
  cri,cal	
  need	
  to	
  beJer	
  understand	
  and	
  evaluate	
  current	
  LT	
  
applica,on	
  to	
  determine	
  an	
  op,mal	
  treatment	
  strategy	
  for	
  SAD	
  in	
  the	
  
future.	
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Objective 
To	
   explore	
   the	
   relevant	
   literature	
   regarding	
   the	
   efficacy	
   and	
  
physiological	
  and	
  behavioural	
  impacts	
  of	
  light	
  therapy	
  in	
  the	
  treatment	
  
of	
  Seasonal	
  Affec,ve	
  Disorder	
  among	
  the	
  Canadian	
  adult	
  popula,on.	
  	
  

Methodology 

Study	
   Objec;ve	
   Sample	
  
Size	
  

Study	
  Design	
   Key	
  Findings	
  

Desan	
  	
  
et	
  al8 

To	
  determine	
  whether	
  LEDs	
  are	
  a	
  
more	
  convenient	
  and	
  effec,ve	
  mode	
  
of	
  LT	
  for	
  SAD	
  than	
  standard	
  LightBox	
  
Therapy. 
	
   

N	
  =	
  23 
	
   

Randomized,	
  
double-­‐blind,	
  
placebo-­‐controlled,	
  
mul,center	
  trial	
  
	
  	
   

30	
  minutes	
  of	
  daily	
  Litebook	
  LED	
  exposure	
  is	
  efficacious	
  treatment	
  of	
  SAD.	
  
Mean	
  SIGH-­‐SAD	
  scores	
  were	
  significantly	
  lower	
  for	
  the	
  experimental	
  group	
  
than	
  the	
  control	
  group.	
  	
   

Hsu	
  	
  
et	
  al3 

To	
  determine	
  the	
  influence	
  of	
  LT	
  on	
  
interpersonal	
  behavior	
  and	
  its	
  effect	
  
in	
  people	
  with	
  mild	
  to	
  moderate	
  
seasonality.	
  	
  
 

N	
  =	
  38 
	
   

Cross-­‐Over	
  study 
	
   

Three	
  weeks	
  of	
  LT	
  improved	
  mood,	
  but	
  also	
  slightly	
  increased	
  irritable	
  and	
  
quarrelsome	
  behaviours	
  and	
  decreased	
  submissiveness. 
	
   

Lavoie	
  	
  
et	
  al1 

To	
  inves,gate	
  a	
  biological	
  effect	
  of	
  LT	
  
on	
  the	
  re,na	
  of	
  pa,ents	
  with	
  SAD. 
	
   

N	
  =	
  38 
	
   

Clinical	
  trial;	
  re,nal	
  
sensi,vity	
  measured	
  
by	
  ERG 

Pa,ents	
  with	
  SAD	
  showed	
  significantly	
  lower	
  re,nal	
  sensi,vity	
  compared	
  
with	
  healthy	
  par,cipants.	
  Aser	
  4	
  weeks	
  of	
  LT,	
  re,nal	
  func,on	
  was	
  
normalized.	
  	
  	
  
 

Song	
  	
  
et	
  al4 

To	
  inves,gate	
  if	
  the	
  shorter	
  
photoperiod	
  of	
  winter	
  leads	
  to	
  an	
  
increase	
  in	
  SAD-­‐inducing,	
  pro-­‐
inflammatory	
  cytokines	
  and	
  whether	
  
LT	
  will	
  normalize	
  these	
  immune	
  
changes. 

N	
  =	
  41 Clinical	
  trial Inflammatory	
  response	
  in	
  winter	
  was	
  higher	
  in	
  SAD	
  pa,ents.	
  The	
  shorter	
  
photoperiod	
  in	
  winter,	
  mediated	
  by	
  increased	
  melatonin,	
  enhances	
  
inflammatory	
  response	
  and	
  induces	
  seasonal	
  depression.	
  LT	
  normalized	
  
immune	
  func,ons	
  and	
  depressive	
  symptoms,	
  sugges,ng	
  immunomodulatory	
  
role	
  of	
  LT	
  in	
  SAD.	
  
 

Tyrer	
  
et	
  al6 

To	
  inves,gate	
  the	
  effect	
  of	
  LT	
  on	
  
serotonin	
  transporter	
  binding	
  in	
  the	
  
anterior	
  cingulate	
  and	
  prefrontal	
  
cor,ces	
  in	
  SAD	
  during	
  winter. 

N	
  =	
  11 
	
   

Clinical	
  trial;	
  
serotonin	
  binding	
  
measured	
  by	
  PET	
   

Winter	
  increase	
  in	
  serotonin	
  binding	
  is	
  a	
  biomarker	
  of	
  SAD	
  in	
  the	
  brain.	
  
Serotonin	
  transporter	
  binding	
  was	
  significantly	
  reduced	
  in	
  the	
  anterior	
  
cingulate	
  cortex	
  and	
  prefrontal	
  frontal	
  cortex	
  (mood	
  regula,on	
  regions	
  of	
  
brain)	
  following	
  LT	
  in	
  SAD.	
  	
  
 

Westrin	
  
&	
  Lam5 

To	
  inves,gate	
  literature	
  rela,ng	
  to	
  
long-­‐term	
  and	
  prophylac,c	
  treatment	
  
of	
  SAD. 
	
   

N	
  =	
  46 
	
   

Systema,c	
  review	
   
	
   

Few	
  studies	
  study	
  the	
  effect	
  of	
  LT	
  for	
  more	
  than	
  8	
  weeks	
  (long-­‐term	
  
treatment).	
  Lack	
  of	
  evidence	
  that	
  a	
  brief	
  course	
  of	
  LT	
  can	
  prevent	
  relapse,	
  
therefore	
  LT	
  should	
  be	
  con,nued	
  throughout	
  the	
  winter	
  season	
  and	
  
discon,nued	
  during	
  spring	
  and	
  summer.	
  	
  	
  
 

Westrin	
  
&	
  Lam2 

To	
  inves,gate	
  studies	
  rela,ng	
  to	
  
clinical	
  management	
  of	
  SAD. 
	
   

N	
  =	
  68 
	
   

Literature	
  review 
	
   

Odds	
  ra,o	
  =	
  2.83	
  and	
  effect	
  size	
  =	
  0.83	
  when	
  comparing	
  treatment	
  response	
  
of	
  LT	
  vs.	
  control	
  group.	
  LT	
  therapeu,c	
  onset	
  is	
  rapid	
  (1-­‐2	
  weeks),	
  but	
  may	
  be	
  
longer	
  for	
  clear	
  response.	
  Most	
  SAD	
  pa,ents	
  relapse	
  upon	
  LT	
  discon,nua,on.	
  
	
  

Table	
  1.	
  Summary	
  of	
  analyzed	
  Seasonal	
  Affec;ve	
  Disorder	
  (SAD)	
  studies.	
  The	
  objec,ve,	
  sample	
  size,	
  study	
  design,	
  and	
  key	
  findings	
  in	
  regards	
  to	
  light	
  
therapy	
  (LT)	
  of	
  each	
  analyzed	
  study	
  were	
  summarized	
  and	
  evaluated	
  for	
  comparison.	
  Relevant	
  studies	
  were	
  extracted	
  from	
  online	
  databases	
  PubMed,	
  
Scopus,	
  Web	
  of	
  Science,	
  and	
  PsycINFO	
  and	
  only	
  studies	
  in	
  the	
  English	
  language	
  pertaining	
  to	
  Canadian	
  popula,ons	
  and	
  published	
  in	
  Canada	
  between	
  
2006	
  and	
  2016	
  were	
  included.	
  	
  

Results 

Thematic Analysis 

Discussion 

Conclusion 

Future Directions 

Acknowledgements 

Though	
  the	
  efficacy	
  of	
  LT	
  in	
  trea,ng	
  SAD	
  has	
  been	
  established,	
  current	
  research	
  
is	
  aimed	
  towards	
  iden,fying	
  physiological	
  mechanisms	
  to	
  beJer	
  understand	
  and	
  
op,mize	
  targeted	
  applica,on	
  of	
  LT.	
  This	
  study	
  examined	
  the	
  most	
  current	
  
Canadian	
  data	
  to	
  understand	
  LT	
  as	
  the	
  first-­‐line	
  treatment	
  for	
  SAD,	
  which	
  is	
  a	
  
prevalent	
  condi,on	
  in	
  Canada.	
  This	
  study	
  found	
  that	
  most	
  of	
  the	
  Canadian	
  
research	
  is	
  focused	
  on	
  physiological	
  implica,ons,	
  behavioural	
  impacts,	
  and	
  
efficacy	
  of	
  compara,ve	
  modes	
  of	
  light	
  therapy.	
  	
  

v  Establishment	
  of	
  a	
  conclusive	
  pathophysiological	
  mechanism	
  for	
  the	
  e,ology	
  
of	
  SAD	
  due	
  to	
  shorter	
  photoperiods	
  at	
  greater	
  la,tudes	
  

v  Iden,fica,on	
  of	
  SAD	
  incidence	
  and	
  morbidity	
  sta,s,cs	
  (QALYs,	
  DALYs)	
  in	
  
Canada,	
  as	
  well	
  as	
  other	
  indicators	
  and	
  biomarkers	
  for	
  SAD	
  diagnosis	
  and	
  
progression	
  

v  Further	
  links	
  between	
  LT	
  effects	
  and	
  SAD	
  symptomatology	
  	
  
v  Comparison	
  between	
  different	
  SAD	
  therapies	
  (LT	
  vs.	
  pharmacotherapy	
  vs.	
  

cogni,ve	
  behavioural	
  therapy)	
  
v  Development	
  of	
  a	
  standard	
  for	
  effec,ve	
  LT	
  treatment	
  (dura,on	
  and	
  intensity)	
  
v  Research	
  of	
  long-­‐term	
  and	
  preventa,ve	
  applica,ons	
  of	
  LT	
  as	
  well	
  as	
  op,mal	
  

adherence	
  and	
  compliance	
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Figure	
  1.	
  Thema;c	
  analysis	
  of	
  analyzed	
  Seasonal	
  Affec;ve	
  Disorder	
  (SAD)	
  studies.	
  The	
  outcomes	
  of	
  the	
  summarized	
  studies	
  (please	
  refer	
  to	
  Table	
  1)	
  
were	
  categorized	
  into	
  three	
  themes:	
  [1]	
  Light	
  Therapy	
  (LT)	
  efficacy;	
  [2]	
  Physiological	
  effects	
  of	
  LT;	
  [3]	
  Behavioural	
  effects	
  of	
  LT.	
  	
  

	
  
	
  	
  

	
   	
  
	
  

	
  
	
   	
  

	
   	
  
	
  

	
  
	
   	
  

	
  

v  This	
  study	
  inves,gated	
  the	
  Canadian	
  literature	
  pertaining	
  to	
  LT	
  treatment	
  of	
  
SAD	
  and	
  conducted	
  a	
  thema,c	
  analysis	
  of	
  the	
  efficacy,	
  physiological	
  effects,	
  
and	
  behavioural	
  impacts	
  of	
  LT.	
  	
  	
  

v  Past	
  research	
  has	
  established	
  that	
  LT	
  is	
  an	
  effec,ve	
  treatment	
  for	
  SAD,	
  
therefore	
  more	
  current	
  studies	
  are	
  focused	
  on	
  establishing	
  the	
  biological	
  
mechanisms	
  for	
  SAD	
  treatment	
  and	
  SAD	
  e,ology.	
  	
  

v  The	
  Canadian	
  ar,cles	
  included	
  in	
  this	
  study	
  iden,fy	
  novel	
  physiological	
  
mechanisms	
  to	
  inform	
  more	
  accurate	
  and	
  targeted	
  approaches	
  to	
  LT	
  delivery,	
  
but	
  do	
  not	
  conclusively	
  determine	
  a	
  link	
  between	
  the	
  mechanisms	
  and	
  
depressive	
  symptoms.	
  It	
  is	
  evident	
  in	
  the	
  thema,c	
  analysis	
  that	
  the	
  breadth	
  
of	
  ar,cles	
  were	
  more	
  dense	
  regarding	
  physiology	
  and	
  less	
  so	
  for	
  behavioural	
  
aspects	
  including	
  the	
  outward	
  symptoms	
  of	
  SAD.	
  

v  The	
  results	
  are	
  consistent	
  with	
  what	
  is	
  known	
  in	
  the	
  Canadian	
  context,	
  but	
  
also	
  iden,fies	
  novel	
  biomarkers	
  and	
  suggests	
  cri,quing	
  the	
  status	
  quo	
  modes	
  
of	
  LT	
  delivery	
  in	
  order	
  to	
  op,mize	
  future	
  treatment.	
  

v  The	
  limita,ons	
  of	
  this	
  study	
  are	
  the	
  inclusion	
  of	
  only	
  Canadian	
  publica,ons	
  
and	
  study	
  popula,ons	
  (which	
  excluded	
  interna,onal	
  SAD	
  and	
  LT	
  research	
  
data)	
  and	
  the	
  exclusion	
  of	
  all	
  ar,cles	
  not	
  wriJen	
  in	
  English.	
  Small	
  sample	
  
sizes	
  of	
  clinical	
  trials	
  is	
  also	
  a	
  limita,on	
  of	
  the	
  studies	
  that	
  were	
  reviewed.	
  

Light	
  therapy	
  is	
  approx.	
  3	
  
,mes	
  more	
  effec,ve	
  than	
  
control	
  treatment.	
  

LT	
  is	
  acute	
  treatment	
  of	
  
SAD,	
  and	
  must	
  be	
  
con,nued	
  to	
  avoid	
  relapse	
  
of	
  SAD	
  symptoms.	
  	
  

Conven,onal	
  LT	
  via	
  
LightBox	
  is	
  effec,ve,	
  but	
  
inconvenient	
  compared	
  to	
  
a	
  more	
  efficient	
  LED	
  LT.	
  

Re,nal:	
  LT	
  normalizes	
  re,nal	
  
sensi,vity	
  in	
  pa,ents	
  with	
  SAD.	
  	
  

NeurotransmiJer:	
  LT	
  normalizes	
  
serotonin	
  binding	
  in	
  mood	
  
regulatory	
  regions	
  of	
  the	
  brain.	
  

Physiological	
  side	
  effects:	
  
headache,	
  nausea,	
  and	
  eyestrain.	
  

Immunological:	
  Inflammatory	
  cytokines	
  
induce	
  depressive	
  symptoms,	
  and	
  LT	
  
normalizes	
  immune	
  func,on	
  in	
  winter	
  
for	
  pa,ents	
  with	
  SAD.	
  	
  

LT	
  improves	
  mood	
  and	
  
depressive	
  symptoms,	
  but	
  
may	
  slightly	
  increase	
  
irritable	
  and	
  quarrelsome	
  
behaviours.	
  

Behavioural	
  side	
  effects:	
  
Elevated	
  levels	
  of	
  
irritability,	
  agita,on,	
  and	
  
anxiety.	
  

Limit	
  to	
  ar,cles	
  	
  
within	
  10	
  years	
  

Limit	
  to	
  ar,cles	
  	
  
published	
  in	
  Canada	
  

Remove	
  duplicates	
  

Assess	
  ,tles	
  and	
  abstracts	
  	
  
for	
  relevance	
  

N	
  =	
  691	
  

N=	
  73	
  

N	
  =	
  54	
  

N=	
  38	
  

N	
  =	
  7	
  

“Seasonal	
  Affec,ve	
  Disorder”	
  AND	
  	
  
“Phototherapy”	
  OR	
  “Light	
  Therapy”	
  

N=	
  2426	
  

SCOPUS	
  
N	
  =	
  599	
  

Web	
  of	
  
Science	
  
N	
  =	
  825	
  

PubMed	
  
N	
  =	
  475	
  

PsycINFO	
  
N	
  =	
  527	
  

Limit	
  to	
  peer-­‐reviewed	
  journal	
  
ar,cles,	
  reviews,	
  clinical	
  trials,	
  and	
  
systema,c	
  reviews	
  in	
  English	
  


