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Abstract 

This study examined whether exposure to bright light treatment would reduce agitated behavior in institutionalized 
elderly subjects. Six demented elderly subjects (mean age = 89.2 years) living in a skilled nursing facility were studied. 
Light (2500 lx) was administered for 2 hours in the morning for two IO-day periods. The Bliwise Agitation Behavior 
Rating Scale was used to rate agitated behavior once every 15 min between 16:OO h and 20:00 h during 3 days of base- 
line, the light treatment periods, and 5 days of posttreatment follow-up evaluation. The entire protocol was then re- 
peated in an ABABA design. A planned comparison revealed a significant difference between light treatment days and 
nontreatment days, with less agitation being observed on treatment days. The study suggests the efficacy of the clinical 
use of bright light treatment to reduce agitation. 
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1. Introduction 

Agitated behavior is very common in dementia 
and is one of the hallmarks of the demented pa- 
tient (Jackson et al., 1987; Wild et al., 1987; 
Cohen-Mansfield et al., 1990; Jeste and Krull, 
1991; Pollack and Perlick, 1991; Aronson et al., 
1992). Until recently, studies on agitation in in- 
stitutionalized elderly subjects were sparse and pri- 
marily anecdotal, but data suggest a connection 
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between dementia and/or brain damage and agita- 
tion (Chesrow et al., 1965; Granacher, 1982; 
Fisher et al., 1983). 

Agitation is not a diagnostic term; rather it is 
used to describe a group of symptoms. Cohen- 
Mansfield and colleagues defined symptoms of 
agitation as aggressive, nonaggressive, or verbal 
behaviors that are manifested as increased confu- 
sion, wandering, attempts to escape restraints, 
calling out, or screaming (Cohen-Mansfield, 1986; 
Cohen-Mansfield and Billig, 1986; Cohen- 
Mansfield et al., 1989a, 1989b, 1990). Agitation is 
extremely common in nursing home patients and 
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poses a challenge for nursing staff who must care 
for the agitated patient while simultaneously at- 
tempting to calm other patients disturbed by the 
noise or activity. Currently, problems of agitation 
are managed by using medications, restraints, or 
environmental design changes or by increasing the 
staff-to-resident ratio (Cohen-Mansfield et al., 
1989a). 

Agitated behavior in some elderly nursing home 
residents increases as the sun sets. This phenome- 
non is referred to as the sundown syndrome. Evans 
(1987) reported that 12.3% of institutionalized el- 
derly were more inappropriately restless and ver- 
bal in the late afternoon. Cameron (1941) reported 
that senile nocturnal delirium could be precipi- 
tated by placing an elderly demented patient in a 
darkened room during the daytime. Cohen- 
Mansfield and colleagues (Cohen-Mansfield, 1986; 
Cohen-Mansfield et al., 1989a) observed the fre- 
quency and time of patients’ agitated behavior 
over a 24-h day and detected temporal patterns of 
disturbance, with some residents being more 
agitated in the mornings and some in the evenings. 

Clinicians do not yet know what causes, pre- 
vents, or alleviates agitation or sundowning be- 
havior. Bliwise et al. (1989a, 1993) found seasonal 
variation in agitated behavior, with increased 
agitation occurring in the darker winter months. If 
darkness precipitates agitation, then light treat- 
ment may be a promising alternative to current 
practices. Studies in Japan found that both morn- 
ing and evening bright light treatment was effec- 
tive in decreasing agitated behavior (Okawa et al., 
1989; Hozumi et al., 1990). Satlin et al. (1992) 
studied the effects of bright light treatment on 10 
patients with Alzheimer’s disease who were 
characterized by agitated behavior and sleep dis- 
turbances. Sundowning scores were significantly 
reduced after 1 week of evening bright light treat- 
ment. Those patients with the most severe sun- 
downing behaviors at baseline improved the most 
during the treatment and posttreatment week. The 
amplitude of the circadian rest-activity cycle in- 
creased with light treatment, also suggesting that 
sundowning may be associated with disturbed cir- 
cadian rhythms. The results of this study were lim- 
ited by the lack of a control group and the fact that 
light treatment was not reintroduced following the 
posttreatment week. 

In summary, agitation is a prevalent and impor- 
tant problem. To date, no treatments have been 
totally satisfactory in effectively managing the dis- 
turbances. Medications are limited by side effects, 
restraints do not adequately solve the problem, 
psychotherapy is only partially effective and often 
unavailable, and environmental changes frequent- 
ly cannot be made. Controlled studies looking at 
the relationship between dementia, agitation, and 
bright light in the skilled nursing home population 
are still needed. Thus, the objective of the present 
study was to examine whether agitated behavior in 
the institutionalized elderly could be effectively 
treated with bright light treatment. 

2. Methods 

2.1. Subjects 
Five women and one man, residents of the 

Hebrew Home for the Aged in San Diego, Califor- 
nia, participated in the study. All were Caucasians, 
who ranged in age from 85 to 95 years (mean 
age = 89.2 years). Subjects had lived on the skilled 
care wing in the nursing home for at least 3 
months, had some degree of agitation, and were 
judged by nursing staff to be adjusted to institu- 
tional living. All were moderately to severely de- 
mented and mildly depressed. None of the 
residents were legally blind, and all were receiving 
medications (see Table 1). 

2.2. Apparatus 
A 2500 lux light box (2 feet x 1 foot), contain- 

ing cool-white fluorescent bulbs, was used (“Brite 
Lite” Apollo Light Systems, Orem, Utah). The 
box was shielded to limit ultraviolet and radiofre- 
quency radiations, and contained a built-in ballast 
that augmented the light’s brightness. 

Agitated behaviors were assessed with the 
Agitation Behavior Rating Scale (ABRS), a time- 
based, behavior-specific measure that was used 
repeatedly throughout the day (Bliwise et al., 
1989a, 1989b). The scale rates five behaviors: (a) 
manual manipulation, (b) escape restraints, (c) 
searching and wandering, (d) tapping and bang- 
ing, and (e) vocalization. A Cpoint scale of inten- 
sity of agitation was used (0 = none, 1 = mild, 
2 = moderate, and 3 = severe). The ABRS has 
been shown to be reliable in a nursing home for the 
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Table 1 
Medical history and demographics 

Subject No. Age Gender MMSE GDS Diagnoses Medications 

1 87 Male 7 

2 95 Female 0 

3 90 Female I4 

4 90 Female I4 

5 88 Female 9 

6 85 Female 8 

I5 

12 

I2 

3 

9 

IO 

Cardiovascular, renal, Insulin, aspirin 
endocrine, dementia 
Cardiovascular, connective Digoxin, furosemide 
tissue, dementia 
Cardiovascular, endocrine Metoclopramide, 

haloperidol, 
nitroglycerin, ferrous 
sulfate 

Cental nervous system, Antacids, anti- 
endocrine Parkinson 
Malignancies, gastro- Metoclopramide, 
intestinal, endocrine osmolite 
Gastrointestinal, endocrine, Antidepressants, 
dementia haloperidol. thyroid 

hormone, ferrous 
gluconate 

Note. MMSE, Mini-Mental State Examination. GDS, Geriatric Depression Scale. GDS scores: O-9, normal; IO- 15, mild depression; 
and 15-20, severe depression. 

assessment of agitated behavior, with percentage 
of agreement between observers ranging from 
80.16 to 96.83% (Bliwise et al., 1989a). 

2.3. Procedure 
The subjects were all participants in a larger 

study on sleep. Those who were agitated and were 
being exposed to morning light, as part of the sleep 
study, were also enrolled in the present study. 
Written informed consent from the subject or the 
subject’s guardian and verbal consent from the 
subject’s physician were obtained. A copy of the 
consent form, which explained the entire study, 
and a copy of the experimental subject’s bill of 
rights was given to each subject and/or guardian. 

Four subjects participated in a 36-day protocol: 
(a) 3 days of baseline 1, (b) 10 days of morning 
bright light treatment 1, (c) 5 days of posttreat- 
ment follow-up 1, (d) 3 days of baseline 2, (e) 10 
days of morning bright light treatment 2, and (f) 5 
days of posttreatment follow-up 2. The remaining 
two subjects lacked 3 days of baseline 2 and had 
only 5 days of light treatment 2. Competing needs 
of equipment for the main sleep study created this 
discrepancy. 

Light (2500 lux) was administered between 09:30 
and 11:30 h on each treatment day. Treatment 
took place wherever the subject was most comfor- 
table, usually in a chair by the side of the bed. The 
light box was placed approximately 1 m away from 
the patient at a height within the patient’s visual 
field. Light was checked by photometer, which was 
held at the level of the subject’s eyes, at the beginn- 
ing, middle, and end of treatment, Subjects were 
encouraged to watch television or enjoy any nor- 
mal activity during the treatment period. 

Behaviors were observed 4 h a day at 15-min in- 
tervals from 16:00 to 20:00 h. The five behaviors of 
the ABRS were scored during each of the observa- 
tions. At the end of the 4-h observation period, all 
scores were totaled, and the sum of the scores 
became the agitated behavior score for the day. 
Observations were made by one of five observers 
with an interrater percentage of agreement that 
ranged from 96 to 99%. All raters observed the 
subjects for signs of agitation both in this protocol 
and in the sleep protocol (which involved 
treatments other than morning bright light) and 
were unaware of this study’s hypothesis about 
morning bright light therapy. 
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Table 2 
Individual agitation scores 

Subject No. Aa B C D E F 

1 34.6 8.3 20.8 
2 39.5 14.0 26.3 
3 6.3 11.8 9.8 
4 7.8 5.3 5.0 
5 17.7 4.0 13.8 
6 14.3 19.8 26.2 
MeanC 20.03 10.53 16.98 
SD 13.90 5.91 8.85 

20.gb 8.6 28.5 
26.3b 20.0 46.3 
14.8 1.3 6.6 
25.1 3.8 10.8 
10.7 3.5 4.4 
20.7 10.2 31.8 
19.83 8.90 21.40 
6.11 6.05 16.73 

“A, baseline 1; B, treatment I; C, posttreatment 1; D, baseline 2; E, treatment 2; F, posttreatment 2. 
bBaseline 2 data are based on posttreatment 1 for subjects 1 and 2. 
CA vs. B: P c 0.05; B vs. C: NS; D vs. E: P < 0.025; E vs. F: P < 0.001; B and E vs. C and F: P < 0.001. 

2.4. Data analysis 
An analysis of variance and planned com- 

parisons were computed comparing agitation 
scores during the light treatment periods with 
scores during the baseline and posttreatment 
follow-up periods. 

3. Results 

Subjects tended to comply with the protocol, 
although a staff person always stayed with the sub- 
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Fig. 1. Mean agitation scores for six subjects. BASE1 = 
baseline I; LIGHT1 = light treatment 1; POST1 = post- 
treatment follow-up 1; BASE2 = baseline 2; LIGHT2 = light 
treatment 2; POST2 = posttreatment follow-up 2. Bar lines in- 
dicate the standard deviation. 

ject during the light treatment. Most subjects were 
not generally bothered by the bright light, 
although some mentioned that it was too bright. 
Nevertheless, each subject was able to complete 
the 2-hour daily protocol. 

The analysis of variance revealed significant dif- 
ferences between conditions (F = 3.20; df = 1, 25; 
P c 0.025). Table 2 lists each subject’s agitation 
scores. The scores refer to the subject’s cumulative 
score on the ABRS over the 4 hours of observa- 
tions, averaged across days for each (ABABA) 
week. Fig. 1 illustrates group means over time. 

A planned comparison indicated that agitation 
scores were significantly lower on light treatment 
days than on nontreatment days (F= 14.40; 
df = 1, 25; P < 0.001. Additional contrasts, with 
the exception of the light treatment 1 vs. posttreat- 
ment follow-up 1, were also significant (see Table 

2). 

4. Discussion 

The present study supports the hypothesis that 
light treatment is effective in reducing agitated 
behaviors. The trend was similar in all six subjects 
- a reduction of agitated behavior during the 
light treatment and a return to baseline levels when 
lights were removed. Although the light effect was 
significant, it was not lasting. Each subject reacted 
differently when the bright lights were removed. 
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All but subject 3 rebounded by day 2 of posttreat- findings support the hypothesis that bright light 
ment follow-up 1. The light treatment effect was treatment for subjects experiencing moderate-to- 
stronger during the second light trial than during severe agitation does, in fact, result in im- 
the first light trial for four subjects. provement. 

These data do not clarify the potential mech- 
anisms underlying the agitation. Only 4 h of the 
24-h day were sampled, leaving it unclear whether 
agitation was shifted to another time of day. Fu- 
ture studies will be necessary to increase under- 
standing of these mechanisms. 

Subjects were specifically recruited by staff 
members to participate in an ongoing sleep study 
of which this study was a part. Agitation was not 
a requirement for inclusion in the sleep study. All 
sleep study subjects who were assigned to a morn- 
ing bright light treatment group and who had any 
level of agitation were included. The cost of ad- 
ditional equipment and staff necessary for a sepa- 
rate study with different eligibility criteria was 
beyond the reach of this study and resulted in the 
low number of subjects studied. 

Subjects expressed their agitation almost daily, 
each displaying a unique pattern. This pattern of 
idiosyncratic behavior supports the findings of 
Cohen-Mansfield et al. (1990) that agitation in the 
demented elderly results from a physical or mental 
condition and is expressed differently depending 
on the individual’s problem. 

Subjects 3 and 6 were medicated with a 
psychotropic drug (haloperidol) throughout the 
protocol, and both had increased agitated behav- 
ior during the first light trial. However, both had 
reduced agitation when lights were reintroduced. 
If and how the use of drugs could differentially af- 
fect a subject’s response to light treatment needs to 
be examined, 

Subjects with low scores reacted differently than 
subjects with high scores. The more severely 
agitated subjects (1, 2, and 5) appeared to achieve 
greater reductions in agitated behavior during 
light treatment than the least agitated subjects, 
some of whose scores actually increased during 
treatment. The higher the initial agitation, the 
lower the agitated behavior with exposure to light, 
and the more immediate the rebound of agitated 
behaviors. The present study, while able to address 
the question of the effectiveness of bright light 
treatment, could not resolve why highly agitated 
subjects responded to light and slightly agitated 
subjects did not. Findings suggest that the highly 
agitated subjects could be characterized as sun- 
downers because the clinical ratings were done be- 
tween 16:00 and 20:00 h, and that the other, 
possibly non-sundowning subjects may be more 
highly agitated at other times of day. Future stud- 
ies will be necessary to determine the answer. It is 
also possible that for the more initially distressed 
subjects, improvements were more feasible and 
measurable. The lack of response in slightly 
agitated subjects may reflect a floor effect that was 
not measurable. The slightly agitated subjects may 
have had an adverse reaction to bright light and, 
if so, should not be included in future studies. The 

Relatively few studies are carried out in the in- 
stitutionalized elderly, whose unique problems 
make research difficult. During the course of the 
present study, there were deaths and hospitaliza- 
tions, prescriptions of psychotropic medications, 
deaths of loved ones, and even such mundane, but 
possibly relevant events as bedsores and dehydra- 
tion, all of which could have affected daily agita- 
tion scores. No corrections for those explainable 
sources of agitation were made, as there was no 
method to determine their impact. It is possible 
that the effects of light treatment would have been 
still more robust if we had corrected for the ex- 
treme scores that were possibly independent of the 
study. 

Agitated persons are a problem not only to 
themselves, but also to the people who live with 
them and have to cope with the disturbance. 
Bright light treatment need not be restricted to 
nursing home residents. Nighttime disruptions, 
wandering, and yelling are frequent reasons cited 
for making the decision to put a family member 
into skilled nursing care (Sanford, 1975; Pollack 
and Perlick, 1991). The social environment in the 
home could be improved during the critical eve- 
ning hours when disruption usually occurs. If the 
present findings are confirmed in future studies, 
families might use daily light treatment at home. 
By decreasing or shifting agitated behaviors, it 
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might be possible for the institutionalization of 
loved ones to be postponed. 
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