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Objective: Preliminary data suggest that morning bright light might improve symp-
toms of agitation, a serious problem in patients with dementia. The authors expand
on an earlier pilot study by evaluating the effect of bright light therapy on agitated
behavior in a large sample of patients with severe dementia. Methods: Ninety-two
patients were randomly assigned to morning bright light, morning dim red light, or
evening bright light. Agitation was rated by research staff who observed the patients
every 15 minutes throughout the treatment period and by caregivers at one time-
point before and one time-point after treatment. Results: Morning bright light delayed
the acrophase of the agitation rhythm by over 1.5 hours. Bright light was associated
with improved caregivers’ ratings but had little effect on observational ratings of
agitation. Conclusion: Although the result that light shifted the peak of the agitated
behavior might be generalizable to patients with milder forms of AD, the fact that
agitation was not ameliorated might not be. Because the suprachiasmatic nucleus
(SCN) of patients with severe AD is likely to be more degenerated, and the circadian
activity rhythms deteriorate as the disease progresses, it is still possible that patients
with more intact SCNs, that is, patients with mild or moderate AD, might benefit from
light treatment even more than those with severe AD. (Am J Geriatr Psychiatry 2003;
11:194–203)
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Wandering at night, agitation, disturbed sleep, and
night–day reversal are common problems for el-

derly adults with dementia. A patient who walks around
banging into doors or who insists on leaving the house
in the middle of the night presents a major problem for

the caregiver. Families often deal with these problems
by having the patient institutionalized.1–3 Learning
more about the relationship between sleep and agita-
tion, including “sundowning” and wandering, and ex-
amining techniques to improve agitation might post-
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pone, if not avoid, institutionalization for some
dementia patients. This has the potential of saving bil-
lions of healthcare dollars annually,4 decreasing the
stress of caregivers, decreasing the amount of medica-
tion used to control agitation, and providing opportu-
nities for elderly persons to live at home with their fam-
ilies for longer time periods.

Since sundowning has been linked to the light/dark
cycle, some have hypothesized that sundowning and
agitation may in fact be related to underlying circadian
rhythm disruption.5 In patients with Alzheimer disease
(AD), circadian rhythms are often less robust (i.e., lower
amplitude and/or less rhythmic) and may be phase-
delayed (i.e., shifted later in time) when compared with
cognitively intact elderly persons.6,7 The strongest zeit-
geber (time cue) that synchronizes and stabilizes circa-
dian rhythms is bright light.8

Loss of the ability to process environmental zeit-
gebers such as night/day and dark/light has been hy-
pothesized by Bliwise as being related to sleep distur-
bance in AD.9,10 In our own work, we found that
patients spending more time awake during the night
exhibited some agitation throughout the day and night,
with no consistent periods of no agitation (i.e., desyn-
chronized agitation rhythm). Conversely, more time
spent awake during the day was associated with low
levels of agitation at specified times of the day and high
levels of agitation at other times (i.e., more synchro-
nized agitation rhythm).11 The fragmented sleep and ag-
itation found in nursing home patients may in fact be
related to inappropriately timed sleeping and waking,
perhaps secondary to a weakening of the circadian
rhythms.

The amount of light most nursing home patients
are exposed to is very limited. Our research has shown
that nursing home patients were exposed to well under
20 minutes (median of 10.5 minutes) of bright light over
1,000 lux, and few were exposed to any light above
2,000 lux.12–14 Bliwise et al.15 found similar results. Yet
bright light may be one of the most powerful synchro-
nizers of circadian rhythms.8 With lessened light expo-
sure, changes in the phase (i.e., timing of internal cir-
cadian rhythms relative to clock time) seem to occur.
Specifically, changes may be seen in the timing of sleep/
waking, and may also occur in associated behaviors,
such as agitation. Shifting the internal circadian rhythm
with bright-light exposure could potentially improve
the disturbed behavior.

We collected preliminary data suggesting that

morning bright light might reduce agitation in dementia

patients living in nursing homes.16 This study expands

on the earlier pilot study by evaluating the effect of

bright-light therapy on agitated behavior in a larger sam-

ple with randomized assignment to treatment condi-

tions. We hypothesized that patients treated with morn-

ing bright light would have reduced evening agitation

during the treatment period, and their agitation would

be phase-advanced compared with patients exposed to

comparatively dim red light, that is, the agitation

rhythms of patients receiving morning bright light

would peak earlier in the day during treatment than at

baseline, that the strength of the rhythm would be re-

duced, and that these changes would not be seen in

patients receiving dim red light. It was also hypothe-

sized that patients treated with evening bright light

would have their agitation phase-delayed and that this

delay would also not be seen in those receiving dim red

light. It was expected that agitation scores would return

to near-baseline values during the posttreatment follow-

up period.

METHODS

Subjects

A total of 92 patients (63 women) participated. Pa-

tients had been living in a nursing home setting for an

average of 1.7 years (standard deviation [SD]: 1.9; range:

0.2–13.0 years). The mean age of patients was 82.3

years (SD: 7.6; range: 61–99 years), with no significant

difference between men (80.2 years) and women (83.3

years). The average Mini-Mental State Exam (MMSE)

score for the group was 5.7 (median: 4.0; SD: 5.6; range:

0-22), and the average level of education was 13.8 years

(SD: 3.3; range: 5–20 years).

Before participation, the patient’s legal guardian

was contacted by research staff, and the study protocol

was reviewed over the telephone. Once the guardian

had given verbal approval for the study, a consent form,

approved by the University of California San Diego

Committee on the Investigation of Human Subjects, was

mailed to the guardian for signature. Verbal consent was

obtained from both the patient and patient’s physician.
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Scales

Agitation was assessed both with the Cohen-
Mansfield Agitation Inventory (CMAI)17 and the Agi-
tated Behavior Rating Scale (ABRS).15 The CMAI is a
caregiver’s rating questionnaire that assesses the fre-
quency of behavior over the previous 2 weeks. Ques-
tions relate to behaviors such as pacing and vocaliza-
tions. Aggressive behavior, physically non-aggressive
behavior, and verbal agitation scores are computed, as
well as a global rating of agitation, with higher scores
indicating more agitation.

The ABRS18 is a behavioral observation rating scale
that measures the severity of five categories of agitation:
manual manipulation; searching and wandering; escape
behaviors; tapping and banging; and verbal agitation.
The first four categories are summarized into one Physi-
cal Agitation score. All five types of agitation are scored
on a scale of 0 to 3, where 0 means behavior not pres-
ent; 1 means behavior present, mild intensity (e.g., pa-
tient mumbling softly); 2: behavior present, moderate
intensity (e.g., patient asking question repeatedly); 3:
behavior present, high intensity (e.g., patient scream-
ing). Observers were initially trained to meet interrater
agreement criteria of 90% compared with a “gold-
standard” rater. The two gold-standard raters were the
most experienced in administering the scale, had a
theoretical understanding of agitation and dementia,
and collected the majority of the observational data dur-
ing the study. Interrater reliability between the gold-
standard raters was maintained at above 90% and was
confirmed annually. Other observers included other re-
search staff members and advanced undergraduate stu-
dent volunteers. Interrater agreement was reassessed
approximately once per year. Average interrater agree-
ment compared with the gold-standard observers was
90.7% at these reassessment periods.

To estimate level of dementia, the MMSE was ad-
ministered by a trained research assistant before the
study.19

Apparatus

Apollo “Brite-Lite” boxes (Apollo Light Systems,
Orem, UT), were used for light-treatment administra-
tion. The Brite-Lite utilizes cool-white fluorescent, non-
UV, full-spectrum light bulbs with a special ballast that
augments their brightness. It is shielded to limit ultra-
violet and radio-frequency radiations. The box was

placed one meter from the patient, for a resulting ex-
posure of 2,500 lux. Light was measured with a pho-
tometer at the level of the eyes to ensure the correct
light exposure. Dim red light was administered with a
red light box which, at 1 meter, resulted in �300 lux
exposure, no brighter than typical room light levels in
the nursing homes.

Actillume recorders (Ambulatory Monitoring, Inc.;
Ardsley, NY) were worn by the participants for the full
18-day protocol to evaluate sleep/wake activity. Results
of the sleep/wake analyses can be found in Ancoli-Israel
et al.20

Procedures

After consent forms had been signed, one nurse
from each of three staffing shifts (day, evening, night)
was asked to complete the CMAI, thus providing 24-
hour information about caregiver ratings of agitation.
Patients who were rated as agitated on the CMAI were
classified as either being agitated in the morning (sig-
nificant agitation on the day shift only; n�6), agitated
in the evening (significant agitation on the evening shift
only, n�7), or both (significant agitation both on the
day and evening shifts, n�79) and were included in
the study. No patients were rated as agitated only on the
night shift.

A board-certified neurologist conducted a brief neu-
rological examination and reviewed patient medical rec-
ords to confirm the diagnosis of possible or probable
AD. (NINCDS-ADRDA diagnostic criteria were used.21)
Patients were included if they had a diagnosis of prob-
able or possible AD and were deemed agitated on the
basis of their CMAI ratings. Patients were excluded if
they had a recent or severe stroke or a primary psychi-
atric disorder that pre-dated the suspected onset of their
dementia.

Medical charts were examined for current diagno-
ses and medication use as well as for the presence of
cataracts and glaucoma and other preexisting eye dis-
ease. To ensure that light could enter the eye, a board-
certified ophthalmologist conducted a brief ophthal-
mological test at the patient’s bedside. Eyes were
checked for cloudy optical media such as cornea, lens,
or vitreous humor, which might reduce light percep-
tion. Visual acuity was tested with the Teller Acuity Card
(TAC) procedure. This testing system was originally de-
veloped for use with newborns and infants. The TAC
has been validated with both communicative elderly
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subjects22 and with non-communicative elderly nursing
home patients.23

Patients were randomly assigned to one of three
treatment groups: morning bright light (n�30), morn-
ing dim red light (n�31) or evening bright light
(n�31), by block-stratified randomization, using pre-
assignment by order of entry within strata. Patients
were stratified by type of agitation (i.e., agitated pri-
marily in the morning, agitated primarily in the evening,
or agitated all day, on the basis of ratings from the CMAI,
as described above).

Baseline agitation data were collected for 3 days,
followed by 10 days of treatment (Treatment Days 1–5
and 6–10) and 5 days of posttreatment follow-up.
Morning-bright and dim red light treatments were given
from 0930 to 1130 hours. Evening bright light was given
from 1730 to 1930, since, in this population, the pa-
tients are usually in bed and asleep by 1930 hours. Re-
search staff sat with the patients during light treatment
to ensure compliance. Patients could eat, converse, play
cards, or watch television during treatment sessions as
long as they remained facing the light. Research staff,
using hand-held photometers, confirmed that light lev-
els at the eye were �2,500 lux each time patients
changed position or activity.

The goal of the morning bright light exposure was
to increase daily illumination exposure and to phase-
advance both sleep and agitation. Since morning bright
light is known to advance sleep phase, it was hypoth-
esized that it may also advance agitation, thus making
patients with evening agitation more likely to manifest
their agitation during the daytime hours. The goal of
the morning dim red light was to control for placebo
effects and for effects of staff–patient interactions dur-
ing treatment sessions. The goal of the evening bright
light exposure was to increase daily illumination expo-
sure and to phase-delay both sleep and agitation. Nurs-
ing staff and research staff could not be kept blind to
light condition, but were told that both white and red
light conditions were expected to show improvement
and that the study was examining which color light
would be better. Anecdotally, some nursing staff spon-
taneously reported that they expected the dim red light
would be “soothing,” whereas bright light would be
“alerting” for patients.

Agitation ratings were obtained by trained research
staff observing the patient for 20 seconds every 15 min-
utes for 24 hours every other day for 9 days of the pro-
tocol and from 0730 to 2000 hours on the other 9 days

of the protocol. A total of 88,077 ratings were collected
by 67 observers in 5 nursing homes over a 5-year pe-
riod. Actillumes were worn by the subjects for the full
18-day protocol, being removed only for bathing and to
download data at the end of the baseline period (3
days), at the end of the first 5 days of treatment, at the
end of the second 5 days of treatment, and at the end
of the posttreatment follow-up period. At the end of the
10-day treatment period and before follow-up began,
nursing staff were once again asked to rate the patient
on the CMAI. The same three nurses that had com-
pleted the initial ratings were asked to complete the
final ratings to decrease the likelihood of interrater dif-
ferences.

Data Analysis

Data were divided into morning (wake-up to 1100
hours), afternoon (1100–1600 hours), evening (1600
hours–bedtime), and night (bedtime to wake-up).
These times were chosen to divide the day symmetri-
cally and, when possible, to include one meal per divi-
sion. Outcome measures included total score on the
Physical and Verbal Agitation ratings from the ABRS, and
subscale scores and total scores on the CMAI. Although
subjects were stratified into treatment groups based on
the timing of their agitation, 81 were agitated both in
the morning and evening, with only 4 agitated primarily
in the evening and 5 primarily in the morning. There-
fore, the effect of stratification was not examined in any
of the analyses.

Parallel analyses were performed on raw data and
on normal score transforms of the raw data because the
distributions of the raw data across subjects were
skewed. We judged statistical significance from the mul-
tivariate analyses of the normal score transforms of the
physical and verbal agitation scales for ABRS analyses
and the multivariate analyses of the normal score trans-
forms of the CMAI subscales. The analyses of the two
ABRS scales was a multivariate analysis of variance with
treatment as a between-subject factor (morning bright
light, evening bright light, dim red light) and phase of
study (baseline, Treatment Days 1–5, Treatment Days 6–
10, posttreatment follow-up), and time of day (morning,
afternoon, evening, night) as within-subject factors. The
analyses of the CMAI ratings were analysis of variance
with treatment as the between-subjects factor, and
phase of study and time of day (day shift, afternoon
shift, night shift) as within-subject factors. The analyses
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of variance were followed by preplanned contrasts (i.e.,
change scores): baseline versus Treatment Days 6–10 to
assess treatment response and Treatment Days 6–10 ver-
sus posttreatment follow-up to assess relapse after treat-
ment. Analyses were performed in SAS Version 8.1.24

Circadian rhythms were analyzed by fitting the five-
parameter extended cosine model to the data of each
subject for each phase of treatment; that is, data were
modeled by a logistic transform of the standard cosine
curve.11,20 Briefly, the model measures the fitted func-
tion, the minimum of the fitted function; the amplitude
(the difference between the minimum and the maxi-
mum of the fitted function), the acrophase (time of day
of the peak of the function), and whether the function
rises from its maximum more steeply or more gradually
than a cosine curve.

RESULTS

Compliance With Treatment

Patients stayed in front of the light-box during treat-
ment for an average of 105.0 minutes per 120-minute
treatment session. During that time, they were asleep
for 12.9 minutes, or 12.2% of the session. This resulted
in an average of 92.1 minutes of treatment (median:
98.5 minutes) per 120-minute treatment session. There
were no significant differences in compliance across
light treatment conditions.

Caregivers’ Evaluation of Agitation: CMAI

There were no significant changes with any light
treatments, in 24-hour Total Agitation ratings on the
CMAI. In multivariate tests, there was a significant
change in some of the subscales in agitation ratings from
baseline to Treatment Days 6–10 (F[4,75]�3.75;
p�0.008), with nurses rating less frequent agitation af-
ter treatment across all light treatment conditions. Post-
hoc analyses showed that Physical Agitation ratings sig-
nificantly decreased from 10.4 to 9.6 (F[1,75]�7.59;
p�0.007), Verbal Agitation significantly decreased from
11.3 to 10.0 (F[1,75]�11.57; p�0.001) and Total Agita-
tion significantly decreased from 29.7 to 26.9
(F[1,75]�13.77; p�0.0004).

There was also an overall effect of nursing staff shift
(F[8, 340]�5.98; p�0.0001), with agitation ratings being
highest during the morning shift (mean: 31.2, SD: 11.0),

followed by the evening and night shifts (mean: 29.3,
SD: 8.8; mean: 24.6, SD: 9.2 respectively). However,
there was no overall difference among treatment groups
between (F[8, 150]�0.19; p�0.993) or within (F[16,

453]�0.99; p�0.46) nursing shifts.

Observed Agitation Levels: ABRS

There was no significant change with any treatment
in mean 24-hour total Physical Agitation ratings nor in
physical agitation levels during the morning, afternoon,
evening, or night periods.

There was no significant change with any treatment
in mean 24-hour total Verbal Agitation ratings. When
Verbal Agitation during the four time-periods (morning,
afternoon, evening, night) was examined, there was an
overall decrease during the morning shift (p�0.023;
see Table 1). However, when post-hoc simple effects
were examined, statistical power was greatly reduced,
and no one treatment group showed a significant im-
provement. There was also significant change in verbal
agitation during the evening shift in the evening bright-
light group (p�0.011; see Table 2), with increased ver-
bal agitation during treatment. There were no other sig-
nificant changes in verbal agitation in the other time
periods in any of the light treatment groups.

Agitation Rhythm

There was an overall effect of group (F[2,68]�3.75;
p�0.028) for Physical Agitation (Table 3). As can be
seen in Figure 1, the acrophase of physical agitation for
the morning bright light group (n�23) was delayed
(i.e., was later during treatment than during baseline)
by 1.63 hours (t[21]�2.26; p�0.034), from 12:51 to
14:47 hours. There were no significant phase changes
with morning red light (p�0.83) or with evening bright
light (p�0.34). There were no significant changes in
acrophase for vocal agitation. There were no significant
changes in other circadian measures for any type of ag-
itation with any treatment.

DISCUSSION

Morning bright light delayed the timing of the peak of
the agitation rhythm by an average of over 11⁄2 hours,
whereas evening light and dim red morning light had
no effect. This does not support the original hypotheses
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TABLE 3. Acrophase of Physical Agitation, as measured by the ABRS, before and after light treatment

Treatment Group Time Period Mean Acrophase (time) SD (hours)

Morning bright light (n�23) Baseline
Treatment Days 1–5
Treatment Days 6–10

Follow-up

12:51*
14:52
14:47*
13:36

4:03
2:47
3:36
4:12

Morning red light (n�23)
Baseline

Treatment Days 1–5
Treatment Days 6–10

Follow-up

16:00
15:14
15:41
15:34

2:59
3:14
3:18
2:26

Evening bright light (n�25)
Baseline

Treatment Days 1–5
Treatment Days 6–10

Follow-up

14:19
13:40
14:16
14:55

4:47
3:47
3:59
2:57

Note: SD: standard deviation.
*Baseline versus Treatment Days 6–10; p�0.034.

TABLE 2. Effect of light treatment on mean (SD) ABRS Verbal Agitation during evening shift

Baseline Treatment Days 1–5 Treatment Days 6–10 Follow-Up

Morning bright 0.23 (0.59) 0.25 (0.61) 0.27 (0.64) 0.25 (0.60)
Morning red 0.26 (0.59) 0.17 (0.52) 0.16 (0.52) 0.18 (0.53)
Evening bright 0.27 (0.63)* 0.34 (0.71) 0.33 (0.68)* 0.29 (0.67)
Overall 0.26 (0.61) 0.26 (0.64) 0.27 (0.63) 0.25 (0.61)

Note: SD: standard deviation; ABRS: Agitated Behavior Rating Scale.
*Baseline versus Treatment Days 6–10; p�0.011.

TABLE 1. Effect of light treatment on mean (SD) ABRS Verbal Agitation during morning shift

Baseline Treatment Days 1–5 Treatment Days 6–10 Follow-Up

Morning bright 0.19 (0.53) 0.22 (0.57) 0.22 (0.59) 0.12 (0.45)
Morning red 0.18 (0.55) 0.08 (0.36) 0.12 (0.47) 0.10 (0.40)
Evening bright 0.34 (0.71) 0.24 (0.62) 0.20 (0.56) 0.20 (0.53)
Overall 0.24 (0.61)* 0.19 (0.55) 0.18 (0.55)* 0.15 (0.47)*

Note: SD: standard deviation; ABRS: Agitated Behavior Rating Scale.
*Baseline versus Treatment Days 6–10; p�0.023.

that morning bright light would advance the agitation
rhythm, and evening bright light would delay it. In our
previous study of patients with mixed dementias, morn-
ing bright light was found to delay, not advance, the
sleep/wake cycle. We suggested that these elderly pa-
tients’ rhythms may have been so phase-advanced as to
result in morning light delaying rather than advancing
the rhythms.25 Our hypothesized explanation that an
extreme phase-advance could explain our findings was
based on the fact that light exposure of the same inten-
sity presented at different times of the day results in
different shifts in circadian rhythms. This time-depen-
dent effect has been referred to as a phase response
curve (PRC).26 The PRC is, in fact, linked to the time
that intrinsic melatonin secretion begins. In Figure 2,
panel B, the typical PRC to light is shown schematically.

There are times of day during which light can delay
(shift later) and times during which light can advance
(shift earlier) circadian rhythms. In panels A and C, the
PRC is shifted, resulting in effects opposite than would
normally be expected.

If agitation rhythms are tied into sleep/wake
rhythms, then the same shift in the PRC might also ex-
plain why morning light delayed, rather than advanced,
the agitation rhythm in this group of patients. Although
we hypothesized an extreme phase-advance as an ex-
planation of these results, Harper and colleagues6 stud-
ied patients with AD and found a significant phase-delay,
and not a phase-advance, in both activity and tempera-
ture rhythms compared with control subjects and pa-
tients with other types of dementia. The same group of
investigators also found that sundowning was related to
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FIGURE 1. Acrophases of physical activity
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24-Hour Clock
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Note: Acrophase of physical activity during the morning time
period was delayed in the morning-light group by 1.63 hours, from
12:51 to 14:47 (p�0.034). The acrophase is represented in clock
hours around the circle. The radial dimension represents the rank
order of the model F statistic, so that the acrophases for the better-
fitting curves are plotted farthest from the center. Closed circles
denote pretreatment baseline Physical Agitation acrophase, and
open squares denote the Physical Agitation acrophase during
Treatment Days 6–10. The large closed circle and open square
represent the group baseline and treatment means, respectively (in
polar coordinates).

a phase-delay of the core body temperature.27 In fact,
this is not contradictory. As shown in the schemata of
Figure 2, panel B, in the typical PRC, light exposure in
the early part of the subjective night typically delays the
circadian rhythm, whereas light exposure in the late
part of the subjective night advances the rhythm. In
Figure 2, panel A, the circadian rhythm is phase-
advanced such that the light given from 0930 to 1130
falls in the delay portion of the cycle, whereas, in Panel
C, the rhythm is phase-delayed such that the light given
from 0930 to 1130 still falls in the delay portion of the
cycle. It is clear however, that the pattern of response
seen in these patients is not the same as that seen in
cognitively intact adults.

Although one explanation of the unexpected phase
shift is that it represents the response of the altered
endogenous rhythm, a second explanation might be
that the PRC has altered properties in patients with AD

that result in unexpected phase shifts at uncustomary
circadian times. Either explanation would be theoreti-
cally possible, but only further testing and comparisons
with cognitively intact age- and gender-matched control
subjects will fully answer the question.

Contrary to our second hypothesis, increasing light
exposure had no effect on the strength of the rhythm
nor on the amplitude or mesor (mean) of the agitation
rhythm. It is possible that the timing and duration of
light exposure in the current study were sufficient to
affect the timing of agitation but were either not long
enough or not timed correctly to change the severity of
the agitation. Additional studies using light at other
times of the morning or evening and/or using light treat-
ment of longer duration would be needed to answer this
question.

It is important to note that the two scales used to
measure behavior were likely measuring different out-
come measures. As Burgio28 suggested, the more stan-
dard way of assessing behavior has been rating scales
that have caregivers rate the patient’s behavior, usually
over a time-period of a week or two. This type of scale
is useful primarily when the main outcome of interest
is the caregiver’s evaluation of behavior. Caregiver rat-
ings, however, must be considered in the context of the
disruptiveness of agitation to caregiving itself. Also, in
the nursing home setting, caregiver-to-patient ratio
changes across shifts and may influence the caregivers’
ratings of behavioral disturbances. Direct observation,
although often neglected in gerontological research be-
cause of time and cost requirements, is a superior way
of measuring behavior more accurately. Nonetheless,
because agitation is problematic for caregivers, and re-
ducing caregivers’ perceptions of agitation is an impor-
tant outcome in and of itself, this study examined both
the caregivers’ perception of the behavior and the di-
rect observations of behavior.

The results of this study showed that increasing
light exposure, whether during the morning or night,
decreased caregivers’ ratings of verbal agitation and
physical agitation. Since ratings also improved with the
dim red light, this may have been a result of an expec-
tation effect on the part of the caregivers, particularly
related to the extra attention patients received from our
research staff. Observational ratings of physical agita-
tion were unchanged in any of the light-treatment
groups, although there was an overall improvement in
Verbal Agitation during the morning shift. In a series of
smaller studies, Okawa and colleagues29–31 treated de-
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FIGURE 2. Phase response curves (PRC) to light stimulation, shown schematically
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DayDay Night
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Night
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Note: Panel B represents a normal circadian rhythm. Bright light exposure during the late evening to early night (labeled “Delay”) shifts
circadian rhythms later. Bright light exposure during the late night to early morning (labeled “Advance”) shifts circadian rhythms earlier. Panel
A represents an individual who is phase-advanced. The time of light exposure that will delay the rhythm is also shifted, such that morning light
treatment now delays the rhythm instead of advancing it. Panel C represents an individual who is phase-delayed. The time of light exposure
that will delay the rhythm is also shifted, but morning light treatment still delays the rhythm instead of advancing it.

mentia patients with increased daytime activity, sleep
restriction, and increased morning light exposure. Al-
though no change was seen in the circadian tempera-
ture rhythm, clinical ratings of behavior improved with
treatment. On the other hand, in two other studies of
bright light, one with morning and the other with eve-
ning bright light, clinical ratings of agitation did not
change.32,33 Since it is the caregivers who have the dif-
ficult time with the patients, perhaps, even though ob-
jective ratings of agitation did not change, it is clinically
important that caregivers perceived that agitation was
reduced.

Patients with dementia and agitation are often
treated with neuroleptic medication.34 Yet, studies have
shown that neuroleptics and antipsychotics are rarely
better than placebo in reducing agitated behaviors in
dementia patients.35,36 Teri et al.36 concluded that more
effective pharmacologic, nonpharmacologic, and com-
bination treatments are needed. This study examined a
nonpharmacologic treatment of agitation, light therapy.
Although overall agitation was not reduced in this study,
morning bright light treatment delayed the timing of
agitation. Since overall caregiver ratings of agitation de-
creased, it is possible that agitation now occurred at a
time of day when caregivers could more easily cope
with behavioral disruptions, that is, when the staff-to-
patient ratio in the nursing home is higher or when

caregivers themselves are more alert. Since patients typ-
ically had lunch beginning at around 11:30 A.M., it is
likely that the agitation peak levels at baseline coincided
with nursing staff breaks after the patients’ noontime
meal. Delaying the time of the agitation peak might have
decreased the burden of agitation on nursing home
staff.

It is important to note that although the finding that
light shifted the peak of the agitated behavior might be
generalizable to patients with milder forms of AD, the
fact that agitation was not ameliorated might not be. It
is plausible that if patients with severe AD respond to
morning light, then those with milder forms of AD will
also respond. However, it does not necessarily follow
that when patients with severe AD do not respond, that
those in the milder stages of the disease will not re-
spond, either. Since the suprachiasmatic nucleus (SCN)
of patients with severe AD is likely to be more degen-
erated,37,38 and the circadian activity rhythms deterio-
rate as the disease progresses, it is still possible that
patients with more intact SCNs, that is, patients with
mild or moderate AD, might respond to light treatment.
Also, light may have other effects on the brain, such as
an alerting effect, which may be independent of its ef-
fects on the SCN and thus its effect on entrainment of
circadian rhythms, and these other effects may still af-
fect the timing and levels of agitation. One aspect that
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remains unclear, however, is whether the optimal tim-
ing of light treatment would be consistent across levels
of dementia. To test these hypotheses, the current study
would need to be replicated with patients in early stages
of AD.

The project could not have been completed with-
out the cooperation of the administration, staff, and
patients at the nursing homes participating in this
study and without the help of Dr. Ruth Pat-Horenczyk,

Dr. Donald Connor, Dr. Zvjezdan Nuhic, Ellen Kim,
and all the other UCSD staff and student volunteers
who spent countless hours with the patients.
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