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Effects of bright light on cognitive disturbances in Alzheimer-type dementia

Takao Ito, Hiroshi Yamadera, Ritsuko Ito and Shunkichi Endo
Department of Neuropsychiatry, Nippon Medical School

Abstract

We investigated the effectiveness of bright light therapy on cognitive disturbances and its
effect on circadian’ sleep-wakeldrhythm in Alzheimer-type dementiadd ATDO. Twenty-seven pa-
tients with ATD were treated with bright light therapy in the morning for 4 consecutive weeks.
We evaluated the cognitive functions and circadian rhythms of the patients as a whale, and as
menbers of two groups] one: questionable and mild dementia; the other: moderate and severe de-
mentia; both groups classified by the severity criteria of Clinical Dementia Rating(] We assessed
circadian rhythms by actigraphy and cognitive states by Mini-Mental-State Examination

0 MMSEO and Alzheimer's Disease Assessment Scalel] ADASO before and after light therapy.
Bright light therapy improved circadian rhythm. Although bright light therapy had no Signifi-
cant effect on the Severity of dementia, it improved the MMSE scores, cognitive functions of
ADAS scores] memory=>language and non-cognitive functions of ADAS scores behavior(
mood(] especially in the questionable and mild dementia group. These results suggest that bright
light therapy improves cognitive functions with the modification of circadian rhythm, especially
in the early stages of ATDO J Nippon Med Sch 199900 6600 229—238[]

Key words: Alzheimer-type dementia, bright light therapy, cognitive function, circadian rhythm,
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Fig.1 Shows the effects of the bright light therapy
on Mini-Mental-State Examinationd MMSE O
in total patients, the patients of QMD and
MSD group of Alzheimer-type dementia

O ATDO The bright light therapy improved
significantly MMSE scores in total patientsC p
0 0.010and QMDJ pd 0.050 The improvement
ratiol] the difference between after and before
therapyJ was compared between QMD and
MSD with Mann-Whitney's U test. There was
a significant differences between QMD and
MSII pO 0.010 These results showed that the
bright light therapy improved the cognitive
state in ATD, especially in the early stage of
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Fig.2 Shows the effects of the bright light therapy
on Alzheimer's Disease Assessment scle] AD-
ASOcognitive functions in total patients, the
patients of QMD and MSD group of Alzh-
eimer-type dementid] ATDUO. The bright light
therapy improved significantly ADAS Cogni-
tive fuctions scores in total patients! p 0.01[(1
QMDO p<0.010and MSDO pO 0.050 The im-
provement ratid] the difference between after
and before therapyd was compared between
QMD and MSD with Mann-Whitney's U test.
There was a significant difference between
QMD and MSO1 p0 0.010. These results
showed that the bright light therapy im-
proved the cognitive functions in ATD, espe-
cially in the early stage of ATD.
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Table 10 Alzheimer’ s Disease Assessment Scale cognitive functions

. - Comprehension of . :
Cognition total Spoken language ability spoken language Recall of test instructions
Before After Before After Before After Before After
therapy therapy therapy therapy therapy therapy therapy therapy
QMD | 231+ 99 [ 19.3+ 10.3"" 44+ 13 3.8+ 1.6 14+ 07 13+ 0.7 12+ 08 10+ 08
MSD 62.2+ 9.0 61.2+ 104" 88+ 1.3 87+ 14 43+ 08 43+ 08 42+ 08 41+ 11
Total 477+ 21.3 0O 457+ 23.0°" 71+ 25 6.9+ 2.2 32+ 16 32+ 17 31+ 1.7 3.0+ 18"
Word-finding difficulty Following commands Naming : objects, fingers Constructions
Before After Before After Before After Before After
therapy therapy therapy therapy therapy therapy therapy therapy
QMD 1.0+ 08 0.8+ 0.8 0.6+ 0.7 06+ 08 13+ 08 0.8+ 0.8° 11+ 09 0.8+ 0.8
MSD 42+ 08 42+ 08 42+ 08 41+ 10 44+ 08 44+ 09 44+ 08 44+ 09
Total 30+ 18 29+ 18 29+ 19 28+ 20 33t 17 3.0+ 2.0° 32+ 18 3.0+ 2.0°
Ideational praxis Orientation Word recall Word recognition
Before After Before After Before After Before After
therapy therapy therapy therapy therapy therapy therapy therapy
QMD 12+ 09 1.1+ 09 33+ 1.3 2.6+ 16" 57+ 1.8 O 5.0+ 2.0°" 19+ 09 15+ 1.0¢
MSD 44+ 09 44+ 09 7.6 0.6 75+ 10 108+ 1.4 10.7+ 16 4.7+ 06 46+ 07
Total 32+ 18 31+ 18 60+ 23 057+ 27°° 89+ 30 O 86x 33" 3.7+ 15 34+ 1.7°

QMD ; questionable and mild dementia, MSD ; moderate and severe dementia, Mann-Whitney’ s U test : “p0 0.05
oo
pO 0.05
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Fig.3 Shows the effects of the bright light therapy
on Alzheimer's Disease Assessment’ Scale
O ADASO non-cognitive functions in total pa-
tients, the patients of QMD and MSD group of
Alzheimer-type dementiall ATDUO The bright
light therapy improved significantly ADAS
non-cognitive functions scores in total patients
O pO 0.010 QMDI pd 0.010 MSIDI p<0.0100 The
improvement ratid] the difference between af-
ter and before therapy O was compared be-
tween QMD and MSD with Mann-Whitney's
U test. There were no significant differences
between QMD and MSD. These results
showed that the bright light therapy im-
proved the non-cognitive functions in ATD,
both in the early and late stage of ATD.
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Table 20 Alzhemer’ s Disease Assessment Scale non-cognitive functions

i " Appears/reports Concentration,
Non-cognition total Tearful depressive mood distractibility

Before After Before After Before After Before After

therapy therapy therapy therapy therapy therapy therapy therapy
QMD 97+ 87 0O 54+ 60°" 08+ 1.3 05+ 13 13+ 13 0.8+ 0.8 19+ 17 12+ 137
MSD 159+ 5.3 132+ 5.2°° 0.2+ 06 0.2+ 06 0.6+ 09 0.5+ 0.9 32+ 17 2.8+ 16"
Total 136+ 7.3 10.3+ 6.6°° 04+ 09 0.2+ 06 09+ 11 0.6+ 0.9 27+ 18 22+ 16"

Uncooperative to testing Delusions Hallucinations Pacing

Before After Before After Before After Before After

therapy therapy therapy therapy therapy therapy therapy therapy
QMD 12+ 18 07+ 13 17+ 19 0.8+ 1.1° 0.0+ 00 0.0+ 0.0 16+ 19 0.8+ 0.9°
MSD 41+ 11 0O 3.3+ 14°° 0.1+ 02 0.0+ 00 0.0+ 0.0 0.0+ 0.0 34+ 19 26+ 1.7°°
Total 30+ 20 0O 23+19°% 07+ 14 0.3+ 0.8~ 0.0+ 00 0.0+ 0.0 27+ 20 19+ 1.7°°

L Increase/decrease
Increased motor activity Tremors appetite

Before After Before After Before After

therapy therapy therapy therapy therapy therapy
QMD 08+ 14 03+ 07 0.0+ 0.0 0.0+ 00 04+ 0.7 03+ 05
MSD 30+ 21 26+ 18" 0.0+ 0.0 0.0+ 00 14+ 11 12+ 10
Total 22+ 21 017+ 19°° 0.0+ 0.0 0.0+ 00 10+ 11 0.9+ 0.9

QMD ; questionable and mild dementia, MSD ; moderate and severe dementia, Mann-Whitney’ s U test :
“p0O 0.050 “"p00.01
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Fig.4 Shows the effects of the bright light therapy
on sleep percent during a day in total patients,
the patients of QMD and MSD group of
Alzheimer-type dementiall ATDO The bright
light therapy improved significantly sleep per-
cent in total patients] p 0.010, QMDJ p<0.010
and MSDO p0O 0.010 The improvement ratio

O the difference between after and before ther-
apyUd was compared between QMD and MSD
with Mann-Whitney's U test. There were no
significant differences between QMD and
MSD. These results showed that the bright
light therapy improved sleep percent during a
day in ATD, both in the early and late slages
of ATD.
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Fig.5 Shows the effects of the bright light therapy
on number of naps during a day in total pa-
tients, the patients of QMD and MSD group of
Alzheimer-type dementiall ATDO The bright
light therapy improved significantly number
of naps in total patientsd pd 0.010 and QMD

O p0O 0.010 The improvement ratiod the differ-
ence between after and before therapy[] was
compared between QMD and MSD with
Mann-Whitney's U test. There was a signifi-
cant difference between QMD and MSDO pOJ
0.050 These results showed that the bright
light therapy improved number of naps dur-
ing a day in ATD, especially in the early stage
of ATD.
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Fig.6 Shows the effects of the bright light therapy
on sleep percent during a night in total pa-
tients, the patients of QMD and MSD group of
Alzheimer-type dementiall ATDUO The bright
light therapy improved significantly sleep per-
cent in total patientsd p0 0.050 and QMDUO p
[0 0.05[11 The improvement ratioJ the differ-
ence between after and before therapy[] was
compared between QMD and MSD with
Mann-Whitney's U test. There were no signifi-
cant difference between QMD and MSD.
These results showed that the bright light
therapy improved sleep percent during a
night in ATD, especially in the early stage of
ATD.
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Fig. 7 Shows the effects of the bright light therapy
on number of awahenings during a night in to-
tal patients, the patients of QMD and MSD
group of Alzheimer-type demential ATDO
The bright light therapy improved signifi-
cantly number of awakenings in total patients

0 p0O 0.010 and MSDO pO 0.050 The improve-
ment ratiod the difference between after and
before therapyOwas compared between QMD
and MSD with Mann-Whitney's U test. There
were no significant differences between QMD
and MSD. These results showed that the
bright light therapy improved number of
awakenings during a night in ATD.
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