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Abstract 
 Morning exposure to bright light has been well established as an effective 
treatment for seasonal affective disorder.  This paper examines the effectiveness of 
bright light exposure (light therapy) in treating patients with MR/DD who have sleep 
cycle disturbances and/or non-seasonal depression.  Three cases are presented in 
which light therapy was used to treat patients with profound mental retardation living at 
a state ICF/MR facility.  The onset of light therapy was associated with increases 
nighttime sleep and decreases in symptoms of depression.  These effects appeared to 
be maintained after the cessation of treatment.  Light therapy may be an effective 
treatment of sleep cycle disturbance and in depressed patients with MR/DD, and 
deserves further consideration in clinical application and research. 
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LIGHT THERAPY AS A TREATMENT OF 
SLEEP CYCLE PROBLEMS AND DEPRESSION 

 
 Bright light therapy has clearly been established as an effective treatment of 
winter seasonal affective disorder.7  Current treatment in the community involves 
exposing patients to bright light (8,000 to 10,000 lux) for five or six mornings a week for 
about half an hour each treatment period.6, 7  The treatment is fairly safe and effects are 
generally noticed within three weeks.  Light therapy may also be helpful in patients with 
bipolar disorder,11 nonseasonal depression,21 insomnia10 and dementia.12  
  

Light therapy is hypothesized to be effective due to its effects on either circadian 
or serotonergic substrates of the brain20 as well as biochemical transduction 
mechanisms.2  However, neither the circadian nor sertonin conceptualization has 
received exclusive support.  Indeed, both models have supportive data and no clearly 
established physiological model exists to date.15  Side effects (e.g., headache, 
jumpiness) are generally mild and dissipate with treatment termination.18   
  

Less is known concerning the effectiveness of light therapy with those who have 
developmental disabilities.  However, Chaney et al.4 suggested that light therapy might 
be particularly helpful in resetting the circadian rhythms of those with severe/profound 
mental retardation.  Many in this population have a high percentage of symptoms 
suggestive of hypothalamic dysfunction.  Short and Carpenter17 found that light therapy 
helped reduce disturbed sleep patterns in a young adult male with profound learning 
disabilities secondary to congenital hydrocephaly.  Guilleminault et al.8 also found light 
therapy helpful in 7 of the 14 children with brain impairment treated for abnormal sleep 
cycles.  These children had a variety of neurological lesions, had moderate to severe 
mental retardation, and were aged nine months to four years.   
Greene Valley Developmental Center (GVDC) Program 
  

The light therapy program at Greene Valley has been functional since 
September, 1999.  The program is administratively part of the GVDC Behavioral 
Medicine Section.14  Initially, all patients were taken to a centralized light therapy room.  
This allowed for standardized treatment conditions but also made for major 
transportation problems from the 13 living areas at GVDC.  Current practice involves a 
counseling associate seeing the client in the living unit.  The therapist carries a Lighten 
Up Plus unit (ETA Systems, Twinsburg, Ohio).  This unit weighs 4 pounds (20” x 14” x 
6”), emits 10,000 lux of full-spectrum light at 18 inches and is covered with plexiglass.  
Lux measurements were conducted every five minutes with a Extech Heavy Duty Light 
meter (model #407026) made by Extech Instruments in Waltham, MA.     
  

Treatment is primarily provided for patients with non-seasonal depression, sleep 
cycle disorders and dementia.  All patients must be (1) referred by cottage 
interdisciplinary treatment team with physician approval, (2) free of manic episodes, (3) 
not taking any medications which make them extremely sensitive to light and (4) able to 
tolerate normal levels of outside light.  Treatment consists of daily (Monday-Friday) half-
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hour exposure to 10,000 lux in the person’s living unit.  Typically, treatments are given 
between 8:00 and 10:00 a.m.   

 
During sessions, patients are asked to sit at an angle toward the light box so that 

the light hits them at a 90-degree angle.  Patients are instructed not to look directly into 
the light for long time periods, but to engage in normal activity.   The therapist will 
engage patients in social interaction or other activities to ensure that they do not look 
into the light, and will prompt them to look away from the light if they try to look toward 
the light source for lengthy periods.  Briefly scanning the light has not been shown to be 
harmful and is, in fact, a method used in treating the general population.     
 
 Treatment progress is assessed at baseline and after each three weeks of 
treatment.  After six weeks, a decision is made concerning whether to extend treatment 
to the full twelve weeks.  Assessment progress was evaluated with the Aberrant 
Behavior Checklist1 (ABC; Lethargy and Irritability Subscales), the Diagnostic 
Assessment for the severely Handicapped13 (DASH; Depression Subscale), sleep chart 
data3 (number of nights awake three or more hours), and a mood chart (an individually 
developed measurement using observable behaviors assessing three points above and 
three below normal).  Licensed psychological examiners who had the patients on their 
caseload did ratings for the DASH.   Ratings for the ABC subscales were administered 
by counseling associates, trained by licensed psychologists to administer the tests, and 
scored by the psychological examiners.  Direct care staff working with the patients 
recorded mood ratings and sleep data.  Although the raters were aware that the patients 
were receiving light therapy services at the time of the ratings, none of the raters 
worked in the behavioral medicine section and none were aware of expected treatment 
outcomes.  The same rater provided ratings for the same person throughout the course 
of treatment (baseline, treatment, and follow-up) for at least 80% of the ratings, in each 
case reviewed, ensuring consistency of ratings across conditions.  Multiple raters were 
not used during these case studies, to establish statistical reliability, as treatment was 
done in a naturalistic setting and multiple raters were not always available.   
 
 
Case Study: Ms. C 
 

Ms. C is a 42-year-old, non-ambulatory, Caucasian female who is profoundly 
retarded. She suffers from many medical problems including seizures, dysphagia, 
spasticity, and allergic conjunctivitis.  Ms. C requires assistance for all her self-care 
needs.  Her psychiatric diagnoses are Major Depressive Disorder, Severe, Without 
Psychotic Features, Recurrent, and Neuroleptic-Induced Tardive Dyskinesia.  She has a 
history of non-compliance, aggression, and self-injurious behavior.  

Her psychiatrist referred Ms. C to light therapy for depressive symptoms.  Ms. C’s 
nighttime sleep averaged 8.5 hours for three months prior to treatment period.  Ms. C 
was receiving the following medications prior to and during light therapy: divalproex 
sodium 1500 mgs, fluoxetine hydrochloride 40 mgs, and olanzapine 20 mgs, daily.  
There were no significant environmental or medication changes during the treatment 
period. 
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Light therapy sessions were conducted Monday through Friday from 10:00 a.m. 
until 10:30 a.m. for 12 weeks, with an average exposure of 10,000 lux during each 
session.  Every three weeks, Ms. C’s progress was measured by the DASH depression 
scale and the ABC Irritability and Lethargy Scales.  Higher scores indicate greater 
symptomatology.  Nighttime sleep averages and rating scales scores for the treatment 
period are listed below. 

 
  

DASH scale 
Night sleep 

(avg. hrs./night) 
 

Irritability scale 
 

Lethargy scale 
Baseline 7 8.7 34 4 
3 weeks 3 9.3 22 2 
6 weeks 2 8.8 25 12 
9 weeks 3 8.7 31 8 
12 weeks 6 7.6 12 10 
Follow-up     
(3 weeks) 2 7.8 21 5 
Follow-up     
(8 weeks) 2 8.1 21 0 
     
Clinically 
Significant 
Score 

 
8 

  
4 

 
5 

 
During the 12-week treatment period, symptoms of depression, irritability, and 

lethargy improved from baseline.  However, during the three-week follow-up period, 
there was an increase in irritability.  Improvements in symptoms of depression and 
irritability remained stable at eight-week follow-up.  These data suggest that Ms. C 
showed improvement in nighttime sleep and mood elevation during the course of light 
therapy.   Long lasting effects (greater than three weeks) were only noticed with 
symptoms of depression. 

 
Case Study:  Mr. C 
 

Mr. C is a 68-year-old, non-ambulatory, Caucasian male who is profoundly 
retarded.  He is seriously impaired by both general medical conditions and psychiatric 
conditions.  Mr. C requires assistance for all his self -care needs.  He is blind in his right 
eye, and has moderate visual impairment in the left eye.  His psychiatric diagnosis is 
Dementia due to General Medical Condition, Arteriosclerotic Heart disease, and Bipolar 
Type I Disorder.  Mr. C has a long history of irritability (hitting staff, throwing items, 
yelling), agitation (stripping, inability to sit still), withdrawn behavior (isolating himself), 
sleeping and eating dysfunction, and self-injurious behavior (nose gouging). 

 
Mr. C’s psychiatrist referred Mr. C to light therapy for depression (sad mood, low 

energy, lack of interest in activities).  Mr. C’s sleep has ranged from seven to nine hours 
per night over the past year.  Mr. C does not receive psychotropic medication, and there 
were no significant environmental changes during the course of light therapy. 
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Light therapy sessions were conducted Monday through Friday from 8:00 a.m. until 8:30 
a.m. for 12 weeks, with an average exposure of 10,000 lux during each session.  Every 
three weeks, Mr. C’s progress was measured by the DASH Depression Scale and the 
ABC Irritability and Lethargy Scales.  Nighttime sleep averages and rating scales for the 
treatment period are listed in the table below. 
 
 

 DASH scale Night sleep Irritability scale Lethargy scale 
Baseline  2 6.5 24 31 
3 weeks 4 6.3 13 17 
6 weeks 6 7.0 9 8 
9 weeks 1 7.6 3 4 
12 weeks 4 7.6 4 3 
Follow-up     
(3 weeks) 2 8.0 0 0 
Follow-up     
(8 weeks) 4 7.8 4 7 
     
Clinically 
Significant 
score 

 
8 

  
4 

 
5 

 
The data indicate that symptoms of irritability, lethargy and nighttime sleep 

difficulty improved from baseline, while symptoms of depression remained relatively 
stable during the treatment period.  In addition to the data, direct care staff reported that 
Mr. C’s aggression increased to levels consistent with his pre-depressive state.  
Treatment gains were maintained during the three-week follow-up period, although 
lethargy increased in the follow-up period. 

The data indicate Mr. C’s irritability, lethargy and nighttime sleep improved during 
the course of light therapy, but that maintenance effects were stronger for sleep pattern 
changes than mood elevation.  Future evaluations will be completed to assess whether 
mood improvement is maintained below baseline levels after a year.  
 
Case Study: Ms. F 
 

Ms. F is a 61-year-old, non-ambulatory, Caucasian female who is profoundly 
retarded. She suffers from many medical problems including seizures, dysphagia, 
hypothermia, glaucoma, and hypothyroidism.  Ms. F has a feeding tube and requires 
assistance for all her self-care needs.  She has a psychiatric diagnosis of Dementia due 
to Seizure Disorder with behavioral disturbance, predominantly anxiety.  Ms. F was not 
on psychotropic medication at the beginning of treatment, but received phenobarbital 
120 mgs and tegretol 3500 mgs for seizure control later.  Ms. F’s primary care provider 
referred Ms. F to light therapy for sleep cycle disturbance.  Prior to treatment, she 
averaged 4.9 hours of sleep with 13 nights of less than 5 hours of sleep.  

 
Light therapy sessions were conducted Monday through Friday from 8:30 a.m. 

until 9:00 a.m. for 12 weeks, with an average exposure of 10,000 lux during each 
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session.  Every three weeks, Ms. F’s progress was measured by the DASH Depression 
Scale; and the ABC Irritability and Lethargy Scales.   

 
Normally, medication and environmental conditions are kept stable during light 

therapy to accurately assess its effectiveness.  However, Ms. F experienced a sharp 
increase in seizure activity, which necessitated some medication adjustment.  The 
adjustments included a concurrent decrease in phenobarbital and addition of lorazepam 
through the first six weeks of light therapy, followed by an increase in phenobarbital and 
decrease in lorazepam.  Both medications are sedative.  However, the changes 
occurred throughout the course of therapy, and medication adjustments seemed to 
have little effect on the measured variables.  Nighttime sleep averages and rating scales 
scores for the treatment period are listed in the table below. 

 
  

DASH scale 
Night sleep 

(avg. hrs./night) 
 

Irritability scale 
 

Lethargy scale 
Baseline 11 4.9 10 4 
3 weeks 14 4.4 19 12 
6 weeks 5 7.2 10 4 
9 weeks 5 6.9 3 2 
12 weeks 5 7.0 3 1 
Follow-up     
(3 weeks) 5 6.4 5 1 
Follow-up     
(8 weeks) 9 7.1 10 5 
     
Clinically 
Significant 
score 

 
8 

  
4 

 
5 

 
These data indicate that, following a three-week period where symptoms 

increased, depression, nighttime sleep, irritability, and lethargy all improved from 
baseline.  In addition, treatment gains were maintained during the three-week follow-up 
period, with only a slight decrease in sleep and increase in irritability.  During the eight-
week follow-up period, sleep remained stable while rating scores for depression, 
irritability, and lethargy all increased.  Ms. F showed improved nighttime sleep and 
mood elevation during treatment, but only the sleep cycle effect was maintained at 
follow-up.  Her sleep progress continues to be monitored via our standard sleep 
graphing procedure.3  

Discussion 
 

Data from these cases indicate that frequent exposure to bright light may have 
positive effects on mood and sleep patterns.  Although all three seemed to show 
improvement during light therapy, beneficial treatment effects were not uniform.  
Specific effects of the light may depend upon the pre-treatment characteristics of the 
person.  Those with impaired nighttime sleep (6.5 hrs. or less) at baseline increased 
sleep during treatment, while the individual with significant levels of depression, 
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irritability, or lethargy showed a decrease in reported symptoms during light therapy.  
None of the three cases experienced a sustained increase in the negative symptoms 
measured during treatment.  

 
 The data also suggest maintenance of treatment effects, particularly with sleep 
pattern difficulties.  Both individuals who had an increase in nighttime sleep during the 
treatment period maintained their improved sleep levels after eight weeks.  Maintenance 
effects for mood were not as long lasting.  In all three cases, decreases in depression, 
irritability, or lethargy attained during treatment remained stable for three weeks, but 
increased after eight weeks.  Overall, there was a more consistent maintenance effect 
for sleep regulation than mood elevation.  Additional research is necessary to determine 
both the optimal length of treatment and maintenance effects for sleep regulation, mood 
elevation, and other disorders. 

 
The results confirmed the findings of previous research.  Light therapy appeared 

to help regulate sleep cycles for neurologically impaired individuals for at least eight 
weeks following treatment.8, 17  However, it remained unclear if beneficial effects are 
limited by type of sleep problem (e.g., sleep onset insomnia versus sleep maintenance 
insomnia) or specific physiological factors (e.g., Tuberous Sclerosis, Fragile X 
Syndrome).  The effects of light therapy for general mood elevation have been studied 
with the general community population, but not with patients with MR/DD.  This study 
suggests that light therapy may be an effective means of at least temporarily elevating 
the mood of individuals with non-seasonal mood disorder.  We are unaware of any other 
light therapy papers describing treatment of depression in patients with severe or 
profound mental retardation.  Further, procedural variations (e.g., increasing light 
intensity, length of treatment, adding social interaction training) may significantly 
improve treatment and maintenance effects.   

 
Light therapy is generally safe, but caution is needed when exposing patients to 

bright light.  Praschak-Rieder, et al.16 reported that an increase in suicidal tendency was 
a potential complication for a small number of patients, and one of our cases returned to 
a previous level of aggression during treatment.  However, Lam et al.9 studied a larger 
number of patients with suicidal ideation diagnosed with winter depression who were 
treated with light therapy.  Light therapy relieved suicidal ideation in most patients and 
“…emergence of suicidal ideas or behaviors is very uncommon…”  Leinbenluft et al.11 
warned about using light therapy on individuals with bipolar disorder who were not 
depressed during treatment, as it could trigger a manic state.  Although side effects 
have been reported to be minimal and reversible, providing light therapy beyond the 
recommended levels could lead to excessive mood elevation and a hyper-aroused 
state.19  At GVDC we conduct light therapy sessions for a maximum of 12 weeks and 
allow a waiting period of at least 12 weeks before starting treatment again.   In addition, 
behavior data is reviewed weekly by behavior analysis and mental health staff.  If at any 
time during treatment, target behaviors or symptoms of arousal increase beyond normal 
levels for the patient, a meeting is conducted with the treatment team.  Light therapy is 
suspended and the patient’s condition is monitored if the treatment team believes that 
light therapy may be contributing to hyper-arousal.    
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In conclusion, light therapy may be an effective alternative or adjunct to 

psychotropic medication for developmentally disabled individuals with sleep cycle 
disturbance and acute or chronic depression states.  Three supportive cases are 
presented.  However, a greater number of individuals need to be studied and the length 
of maintenance effects need to be examined.  In addition, light therapy may need to be 
combined with other interventions (e.g., graduated extinction, sleep diaries) for maximal 
efficacy.5  The use of a non-treatment control group or repeated measures single case 
design should be used to increase the validity of the results.  Future studies should also 
focus on increasing the reliability through the use of multiple raters.  Light therapy 
appears to be a viable treatment modality for patients with MR/DD and deserves further 
consideration in both clinical application and research.  
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