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Abstract
The current absence of a disease-modifying treatment for Alzheimer disease highlights the necessity for the benefits of
nonpharmacological approaches. We aimed to investigate the effect of exercise in older patients with Alzheimer dementia.
This is an observational, prospective cohort study in medical center. Eighty older patients with Alzheimer dementia, including 54

with mild dementia and 26 with moderate dementia, were followed up over 2 years. Patients were divided into exercise and no-
exercise groups according to their weekly exercise habit. Mini-Mental State Examination (MMSE), clinical dementia rating (CDR), and
senior fitness test were checked initially. We defined death and unexpected hospitalization as the outcomes.
Age, sex, education years, andMMSEshowednosignificant differencesbetween the groups (P> .05) in all patients. All the patients of

the exercise group had significantly better left upper body strength, higher aerobic endurance, and left and right balance maintenance
time than thoseof the no-exercisegroup (P< .05). Therewere nochanges inhospitalizationandmortality between theexercise andnon-
exercise groups during the 2-year follow-ups in all participants. However, in the mild and moderate dementia subgroups, age, sex,
education years, andMMSEshowedno significant differences between the groups (P> .05). The exercise group had significantly better
lower body strength, left upper body strength, aerobic endurance, right upper body flexibility, lower body flexibility, balance
maintenance, and agility than the no-exercise group in patients with mild dementia (P< .05). Moreover, the exercise group had
significantly lesser unexpected hospitalization than the no-exercise group in the patients with mild dementia (P = .037).
Despite the similarity in the status of dementia, exercise habit was found to be associated with a better senior fitness test score

status. Hence, exercise can decrease unexpected hospitalization in patients with mild dementia but not those with total dementia.

Abbreviations: AD = Alzheimer dementia, ADL = activities of daily living, BMI = body mass index, CDR = clinical dementia rating,
GS = grip strength, MCI = mild cognitive impairment, MMSE = Mini-Mental State Examination, SPSS = Statistical Product and
Service Solutions, WC = waist circumference.
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1. Introduction

Owing to the fact that there is 1 new case of dementia detected
every 4seconds, it was identified as a “global public health
priority" by the World Health Organization in 2015.[1] In 2015,
the number of people affected by Alzheimer dementia (AD) and
otherdementiasworldwidewas estimated tobe47million, and this
number is expected to reach 75million by 2030 and 131million by
2050. There is no cure for dementia yet; thus, intervening with
lifestyle strategies on known risk factors for cognitive impairment
is an important strategy for reducing dementia risk—or at least
delaying its onset.[2] However, it is difficult to maintain prolonged
lifestyle changes involving diet, exercise, and social activity in the
elderly to prevent dementia or cognitive function decline.
Poor physical function and muscle strength coexist in patients

with cognitive impairment.[3] Ageing and dementia result in a loss
of physical function, quality of life, and adverse events such as
increased risk of falls, falls-related fracture, and other comor-
bidities. The loss of physical function is a combination of a high
incidence together with a high susceptibility to injury, because of
a high prevalence of clinical diseases (eg, osteoporosis), age- and
dementia-related physiological changes (slowed protective
reflexes) that make even a relatively mild fall particularly
dangerous.[4] Evidence supports the increased risk of falls in
individuals even in the early stages of dementia or mild cognitive
impairment (MCI). The normal gait depends on several
biomechanical structure, including leg joints, and appropriate
timing and intensity of muscle action, normal vision, vestibular
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system, sensory ability, and proprioception. The changes in gait
and balance may be related to this increased fall risk.[5]

Some exercises may be useful in reducing the loss of physical
function and the risk of fall or even help recover from fall-related
injuries. Cognitive function in elderly adults can be normal, mildly
impaired, or complete dementia, but the effect of exercise on this
population is diverse. Passivefinger exercises can be integrated into
physical exercise programs for older people with dementia to
improve their urinary control, defecation function, and activities of
daily living (ADL).[6] Intensive, dementia-adjusted training is
feasible and improves clinicallymeaningful gait variables in people
with dementia. The exercise program may represent a model for
preventing and rehabilitating gait deficits in the target group.[7]

Increasing evidence[8] supports the claim that exercise and
mental activity are strategies to improve cognitive function among
peoplewith andwithout cognitive complaints or impairment. But a
randomized controlled trial[9] with moderate- to high-intensity
exercise training forpeoplewithdementia showedexercise doesnot
slow cognitive impairment in people with mild to moderate
dementia. However, the exercise training program improved
physical fitness.[9] Anyhow, exercise is recommended by the
American College of Sports Medicine as it improves functional
independence and the quality of life and reduces the risk of chronic
disease in all elderly people.[10]

To understand the effect of regular exercise in patients with
AD, we investigated the impact of regular exercise habit and the
initial physical fitness evaluation to see whether it could predict
the outcome of the patients withmild andmoderate dementia and
did follow-ups for 2 years.

2. Material and methods

2.1. Patients

This study was conducted in accordance with the Declaration of
Helsinki and was approved by the Institutional Review Board of
Chang Gung Memorial Hospital and written informed consent
was obtained from patients. A total of 80 patients (27 males, 53
females) diagnosed with AD were prospectively recruited from
Kaohsiung Chang Gung Memorial Hospital multidisciplinary
dementia outpatient clinic from 2015 June to 2016 March. The
patientswere followedup for2 years (till 2018March).The clinical
diagnosis of each patient was reached by consensus of a panel
composed of neurologists, psychiatrists, and neuroradiologists in a
dementia-integrated outpatient clinic. A trainedneuropsychologist
administered the neurobehavioral tests, including theMini-Mental
State Examination (MMSE)[11] and clinical dementia rating (CDR)
scores[12] for global assessment of cognitive and functional status
in the dementia integrated outpatient clinic.
Demographic data including age, sex, education years,

comorbidities and eating habits including milk, soymilk, calcium,
multivitamins, and vitaminB complex of the patientswere checked
with a formal questionnaire. Theses datawere collected by the case
manager. The demographic factor represented independent
variables in the statistical analysis. For disease comorbidities, we
recorded the history of surgery in the knee, hip, and spine and
systemic diseases, including diabetes mellitus, hypertension,
hyperlipidemia, and gout.

2.2. Anthropometric measurements

Height and weight were measured with patients wearing a
disposable gown provided to them. Body mass index (BMI) was
2

calculated as weight in kilograms divided by height in meters
squared. Waist circumference (WC) (narrowest diameter between
xiphoid process and iliac crest) was measured using a Lufkin
measuring tape. Hip circumference was measured at the level of
maximum extension of the hip. Tetrapolar body electrical
bioimpedance was used to determine body composition, including
protein and fat mass (InBody 3.0 body composition analyzer;
Biospace Co Ltd, Seoul, South Korea).[13] We also checked vital
signs, includingheart rate and systolic anddiastolic bloodpressure.
2.3. Senior fitness test

The senior fitness test was checked by a physical activity trainer.
The seniorfitness test includesmeasurementof lowerbody strength
(chair stands for 30seconds: people need to repeatedly stand up
from and sit down on a chair for 30seconds and the number of
stands is recorded.), upper body strength (this is determined
according to the number of time a person lifts a 5-lb [2.27 kg]
[for women] or an 8-lb [3.63 kg] weight [for men] in 30seconds),
aerobic endurance (determined based on the number of full steps
(high knee steps) completed in 2 minutes), lower body flexibility
(as determined by the Chair Sit and Reach Test; it is measured in
distance [centimeters]), upper body flexibility (as determined by
the Back Scratch Test; it ismeasured in distance [centimeters]), and
agility (the 2.45-m Up-and-Go test and this is measured in time
[seconds]).[14] Functional balance was assessed based on 1-leg
standing time with eyes open, up to a maximum of 30 seconds.
Participants were required to carry out single-leg stands in 2 trials
for each foot and themean timewas recorded.Muscle strengthwas
measured with the grip strength by using a Jamar hand
dynamometer (Sammons Preston, Bolingbrook, IL). This test
was assessed by an experienced physiotherapist (KH), and testing
was conducted in rooms with adequate space and lighting in the
hospitals where the patients were recruited to ensure optimal
performance. The advantages of these tests are following: security,
simplicity, and no specific equipment requirements for its
implementation.
2.4. Exercise questionnaire

Their exercise habits were defined through our questionnaire. We
modified the question previous were used in another study for
survey exercise habit in our study.[15] The patients were asked the
following question regarding past physical activity during the
interview“Did you practice sports or physical exercise sufficient to
produce sweating or shortness of breath?”. Those who answered
“≥2hours per week” were defined as having exercise habits. The
following question was asked regarding current physical activity:
“Doyoupracticewalkingmore than30minutes everyday?”Those
who answered “yes” were defined as having a current walking
habit but not exercise habit. To reduce information bias of exercise
habits, we confirmed the exercise habits by double checking with
thepatients and caregivers.Unexpectedhospitalizationwasdefined
as an unscheduled admission after completing the above
examination and we followed up each patient through medical
visits for 2 years and recorded the outcomes using case manager.
Statistical analyses were performed using the Statistical Product

and Service Solutions (SPSS) software (version 22; SPSS Inc,
Chicago, IL). Clinical data were expressed as mean± standard
deviation. Pearson x2 test was used for analysis of categorical
variables such as sex, diet habit, presence of systemic disease
and operation history, unexpected hospitalization, and death.
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Mann–Whitney U test was used, as appropriate, to compare
continuous variables between groups because the sample size was
small and not normally distributed.

3. Results

Of the 80patients, 54were diagnosedwithmildAD(CDR=1) and
26 with moderate AD (CDR=2). The mean age was 76.0±8.9
years, themean years of educationwas5.6±4.9. InTable 1, details
regarding demographic characteristics are presented. The patients
were further divided into the exercise group and the no-exercise
group.Therewere no statistically significant differences in age, sex,
education years, MMSE results, blood pressure, heart rate, body
height, body weight, body mass index, waist circumference, hip
circumference, body fat percentage, or bilateral hand grip strength
in the 2 groups. The vital signs, including blood pressure and heart
rate,werenotdifferent in the 2groups.Therewerenodifferences in
eatingbehavior and systemicdisease in the exercise andno-exercise
groups.With regard to the seniorfitness test inTable 2, the exercise
group had significantly better scores in 4 tests including left arm
curls (11.2±4.9 vs 8.7±5.5, P= .031), step tests (52.4±23.0 vs
21.9±23.4, P< .001), right single-leg standing (7.3±9.9 vs 3.1±
6.0, P= .010), and left single-leg standing (5.6±8.3 vs 3.2±6.9,
P= .004).
In Table 3, there were no statistically significant differences in

unexpected hospitalization, etiology, or death in patients with
exercise and patients with no exercise (P> .05).
Table 1

Demographic data of the participants with dementia (n=80).

All patients (n=80)

Age, y 76.0±8.9
Sex (female/male) 53/27
Education, y 5.6±4.9
MMSE 10.5±5.7
Systolic BP, mmHg 132.1±20.5
Diastolic BP, mmHg 72.6±11.8
Heart rate 78.8±14.2
Body height, cm 156.4±8.0
Body weight, kg 56.9±10.0
Body mass index, kg/m2 23.2±3.5
Waist circumference, cm 85.6±9.7
Hip circumference, cm 94.6±7.8
Waist/hip ratio 0.9±0.1
Body fat, % 30.5±7.5
Diet habit
Vegetarian, n (%) 5 (6.3%)
Milk, n (%) 32 (40%)
Soy milk, n (%) 26 (32.5%)
Calcium supplement, n (%) 15 (18.8%)
Multiple vitamin, n (%) 10 (12.5%)
B complex, n (%) 10 (12.5%)

Systemic disease
Diabetes mellitus, n (%) 18 (22.5%)
Hypertension, n (%) 30 (37.5%)
Hyperlipidemia, n (%) 15 (18.8%)
Gout, n (%) 2 (2.5%)
Knee operation history, n (%) 8 (10%)
Hip joint operation history, n (%) 3 (3.8%)
Spine operation history, n (%) 3 (3.8%)

∗
P< .05.
Mann-Whitney U test was used to analyze the difference between exercise and no-exercise groups. M

3

Further, we analyzed patients with exercise and no-exercise
according to dementia severity (Table 4). In mild and moderate
patients with dementia too there were no statistically significant
differences in age, sex, education years, MMSE results, body
height, body weight, body mass index, waist circumference, hip
circumference, body fat percentage, and bilateral hand grip
strength in exercise and no-exercise groups. In patients withMCI,
the exercise group had significantly better performance in 9 of 11
fitness test domains, including 30 second chair stands, upper
body strength (left arm curls), 2-minute high knee steps, right and
left sit and reach, right back scratch test, single-leg standing (right
and left), and timed up and go test compared to the no-exercise
group. In patients with moderate MCI, the exercise group had no
difference among the 11 test domains when compared to the no-
exercise group.
In Table 5, we further analyzed the unexpected hospitalization,

etiology, and death in mild and moderate subgroups of patients
with dementia. In mild dementia, there were significantly higher
rates of unexpected hospitalization in the no-exercise group than
in the exercise group (31.0% vs 8%, P= .036). There were no
statistically significant differences in etiology or death in patients
with mild dementia in the exercise and no exercise (P> .05)
groups. In patients with moderate dementia, there were no
statistically significant differences in unexpected hospitalization,
etiology, or death in patients of the exercise and no exercise
groups (P> .05).
All patients

No Exercise (n=42) Exercise (n=38) P

77.5±9.0 74.4±8.6 .122
25/17 28/10 .135

5.5±5.1 5.7±4.6 .892
9.9±5.3 11.2±6.0 .288

132.1±21.4 132.0±19.7 .870
73.6±11.8 71.5±11.9 .365
77.6±14.8 80.1±13.7 .383
156.7±8.8 156.0±7.2 .585
57.0±9.4 56.8±10.7 .787
23.1±3.4 23.2±3.7 .807
85.3±8.8 86.0±10.8 .510
94.2±6.7 95.1±9.1 .499
0.9±0.1 0.9±0.1 .890
30.8±8.8 30.3±6.0 .916

1 (2.4%) 4 (10.5%) .150
15 (35.7%) 17 (44.7%) .287
13 (31.0%) 13 (34.2%) .588
11 (26.2%) 4 (10.5%) .051
3 (7.1%) 7 (18.4%) .198
6 (14.3%) 4 (10.5%) .412

10 (23.8%) 8 (21.1%) .439
19 (45.2%) 11 (28.9%) .140
10 (23.8%) 5 (13.2%) .227
1 (2.4%) 1 (2.6%) .452
3 (7.1%) 5 (13.2%) .421
3 (7.1%) 0 .212
3 (7.1%) 0 .347

MSE=Mini-Mental State Examination, BP=blood pressure.
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Table 2

Physical fitness of the participants with dementia (n=80).

All patients

All patients (n=80) No Exercise (n=42) Exercise (n=38) P

Right grip strength, kg 15.5±7.3 15.2±5.9 15.8±8.6 .536
Left grip strength, kg 14.4±7.5 13.9±7.5 14.9±7.5 .471
Chair stands (/30s) 7.1±4.3 6.1±4.1 8.1±4.3 .057
Right arm curls (/30s) 10.0±5.2 9.2±5.1 10.9±5.2 .112
Left arm curls (/30s) 9.9±5.3 8.7±5.5 11.2±4.9

∗
.031

Step test (/2 min) 36.3±27.7 21.9±23.4 52.4±23.0
∗

<.001
Right sit and reach, cm �5.0±14.8 �7.7±17.9 �2.5±10.9 .219
Left sit and reach, cm �6.5±16.2 �10.1±18.8 �3.2±12.8 .080
Right back scratch, cm �23.9±16.6 �26.4±12.6 �21.3±19.7 .116
Left back scratch, cm �32.7±17.9 �35.7±12.6 �29.8±19.3 .218
Right single-leg standing, s 5.0±8.2 3.1±6.0 7.3±9.9

∗
.010

Left single-leg standing, s 4.3±7.6 3.2±6.9 5.6±8.3
∗

.004
Up and go, s 19.4±15.4 26.0±15.3 18.7±15.6 .306
∗
P < .05.

Mann-Whitney U test was used to analyze the difference between exercise and no-exercise groups.
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4. Discussion

This study explored the benefits related to exercise in patients with
AD. There were 4 main findings. Frist, in all patients with
dementia, initial exercise was associated with better upper body
strength, aerobic endurance, and balance. Second, in all
participants, there were no statistically significant differences in
unexpected hospitalization, etiology (fall, pneumonia, urinary
tract infection, gastrointestinal bleeding, and delirium), or death
between patientswith exercise andno exercise. Third, exercisewas
notassociatedwithbetterphysicalfitness inpatientswithmoderate
dementia. However, exercise helped patients with mild dementia
perform better in lower body strength, left upper body strength,
aerobic endurance, right upper body flexibility, bilateral lower
body flexibility, balance maintenance, and agility tests than the
same subcategory in the no-exercise group (P< .05). Fourth, in
subgroup analysis, exercise decreased the unexpected hospitaliza-
tion in patients withmild dementia. Indeed, the shorter duration of
hospitalization might be attributed to initial exercise habits or
associatedwith initial betterfitness despite similar dementia status.
Musculoskeletal fitness appears to be particularly important

for elderly people and their ability to maintain functional
independence. In fact, many activities of daily living do not
require a large aerobic output but depend on one or more of the
musculoskeletal fitness components. Exercise training improves
many elements of physical wellness among older adults, including
aerobic fitness and functional mobility and reduces the risk of
Table 3

Outcome of exercise in patients with dementia with and without exe

All patients (n=80)

Death, n (%) 3 (3.75%)
Hospitalization, n (%) 18 (22.5%)
Fall, n (%) 3 (3.75%)
Pneumonia, n (%) 7 (8.75%)
Urinary tract infection, n (%) 4 (5%)
Gastrointestinal bleeding, n (%) 3 (3.75%)
Delirium, n (%) 1 (1.25%)

4

chronic disease.[4,16] In this study, exercise habit was associated
with better upper body strength, aerobic endurance, and balance
in all patients with dementia. However, there were no improve-
ments in senior fitness function ability in patients with moderate
dementia with regular exercise behavior. In subgroup analysis,
we found that exercise contributed to better senior fitness test
scores in patients with mild dementia but no such trend was
observed in patients with moderate dementia. Why the effect of
exercise could not have associated with better physical fitness?
There are 3 possible reasons for this. First, the relatively smaller
number of cases we used might lead to less conclusive results.
Second, the drugs for moderate and severe dementia treatment
may mask the effect of better physical fitness in patients. Third,
the effect of exercise could be masked by the moderate to severe
dementia status itself.
The outcomes of the cohort studies included death and

hospitalization, which had no significant differences in their rates
between the exercise and no exercise groups in all enrolled
patients with dementia.Whenwe performed subgroup analysis in
patients with mild dementia, we found that the exercise group
had significantly lower unexpected hospitalization rates than the
no exercise group. The etiology of admission included falling
down accidents, pneumonia, and urinary tract infection.
Exercise is beneficial to patients with AD and falls seemed to

decrease in the exercise group.[17,18] In our study, there were 3
falls in the no-exercise group and none in the exercise group in
patients with mild dementia. We found that balancing ability was
rcise habit.

All patients

No Exercise (n=42) Exercise (n=38) P

3 (7.1%) 0 .173
12 (28.6%) 6 (15.8%) .172
3 (7.1%) 0 .093
5 (11.9%) 2 (5.3%) .294
2 (4.8%) 2 (5.3%) .918
1 (2.4%) 2 (5.3%) .498
1 (2.4%) 0 .338



Table 4

Demographic data of subgroup analysis.

Mild dementia (CDR=1) Moderate dementia (CDR=2)

No exercise (n=29) Exercise (n=25) P No exercise (n=13) Exercise (n=13) P

Age, y 78.2±7.5 74.3±9.1 .114 75.8±11.8 74.5±7.8 .724
Sex (female/male) 17/12 19/6 .144 8/5 9/4 .500
Education, y 5.3±4.5 6.2±4.4 .444 5.8±6.4 4.5±5.2 .650
MMSE 11.5±5.2 14.2±4.4 .052 6.5±4.1 5.4±4.0 .579
Systolic BP, mmHg 133.2±21.7 132.8±9.4 .910 129.7±21.2 130.5±21.1 1.000
Diastolic BP, mmHg 74.1±11.6 71.2±11.8 .310 72.3±12.7 72.2±12.4 .801
Heart rate 77.3±12.6 77.8±15.9 .664 78.2±19.4 80.8±8.4 .650
Body height, cm 156.0±8.6 156.2±7.1 .957 158.4±9.4 155.7±7.6 .406
Body weight, kg 57.6±10.3 55.9±11.6 .789 55.2±6.5 58.43±8.8 .392
Body mass index, kg/m2 23.6±3.4 22.8±4.0 .296 21.9±3.2 24.08±3.1 .150
Waist circumference, cm 85.6±7.8 84.0±10.7 .755 84.8±11.2 90.45±9.9 .140
Hip circumference, cm 94.4±6.4 93.6±8.9 .912 93.5±7.4 98.20±9.1 .180
Waist/hip ratio 0.9±0.1 0.9±0.1 .506 0.9±0.1 0.92±0.1 .539
Body fat, % 30.8±7.3 30.0±6.4 .823 30.7±13.0 30.98±5.3 .656
Right grip strength, kg 15.1±5.2 17.3±8.9 .234 15.5±7.7 12.92±7.6 .608
Left grip strength, kg 13.9±7.5 16.3±7.1 .192 13.7±7.9 12.31±7.8 .649
Senior fitness test
Chair stands (/30s) 5.8±3.7 9.2±4.0 .004

∗
7.1±3.8 5.5±3.8 .654

Right arm curls (/30s) 9.0±5.7 11.5±5.4 .084 9.7±3.3 9.7±4.9 .705
Left arm curls (/30s) 8.1±5.9 12.1±4.8 .008

∗
10.4±3.6 9.2±4.7 .705

Step test (/2 min) 19.9±21.5 55.2±22.3 <.001
∗

27.6±28.4 44.7±24.5 .278
Right sit and reach cm �8.9±18.9 �0.98±11.1 .048

∗ �3.5±13.9 �6.3±10.1 .813
Left sit and reach, cm �10.8±19.8 �0.84±12.0 .025

∗ �7.6±16.0 �9.0±13.6 .813
Right back scratch, cm �27.4±13.8 �17.15±19.8 .021

∗ �23.3±7.4 �31.3±16.0 .203
Left back scratch, cm �34.2±16.7 �25.1±19.1 .073 �39.4±14.4 �40.0±16.0 .549
Right single-leg standing, s 2.3±3.8 8.4±11.0 .010

∗
5.2±9.4 3.8±3.9 .573

Left single-leg standing, s 1.9±3.0 6.5±9.4 .003
∗

6.9±12.1 3.2±3.2 .549
Up and go, s 21.9±16.3 16.6±12.2 .041

∗
14.7±10.9 23.4±21.5 .314

∗
P< .05. Mann-Whitney U test was used to analyze the difference between exercise and no-exercise groups. CDR = clinical dementia rating, MMSE = Mini-Mental State Examination, BP=blood pressure.
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better in the exercise group in patients with dementia. Fall-related
injury is a common reason for admission to hospitals among
people with dementia. The effect of exercise on falls remained a
trend. Aspiration pneumonia is a dominant form of community-
acquired and healthcare-associated pneumonia, and a leading
cause of death among aging populations. In our study, there were
4 cases of pneumonia in the no-exercise group and none in the
exercise group in patients with mild dementia. Evidence is still
lacking regarding the prevention of aspiration pneumonia and
improvement in the swallowing function. Because the normal
swallowing process is performed involuntarily by the pharyngeal
phase of the swallowing reflex, it is not easy for exercise therapy
to improve this reflex. However, the activity of abdominal
Table 5

Outcome of exercise in patients with dementia with and without exe

Mild dementia (CDR=1)

No exercise (n=29) Exercise (n=25

Death, n (%) 2 (6.9%) 0
Hospitalization, n (%) 9 (31.0%) 2 (8%)
Fall, n (%) 3 (10.3%) 0
Pneumonia, n (%) 4 (13.8%) 0
Urinary tract infection, n (%) 2 (6.9%) 1 (4%)
Gastrointestinal bleeding, n (%) 0 1 (4%)
Delirium, n (%) 0 0

CDR = clinical dementia rating.
∗
P< .05.

5

muscles is important for the cough function, which is an
important defense reaction to preventing aspiration.[19] Howev-
er, our results revealed that exercise is associated with lower
hospitalization in patients with mild dementia.
It is apparent that physical activity is essential in the prevention

of chronic disease and premature death.[20] Our results also
revealed that exercise is associated with beneficial effects in the
mild dementia group. However, doubt remains over the optimal
amount (frequency, duration, and intensity of exercise) and the
minimum amount of exercise required for health benefits, in
particular, the effects of intensity (eg, moderate vs vigorous) on
health status. There is evidence that the intensity of physical
activity is inversely and linearly associatedwithmortality.[20] Our
rcise habit.

Moderate dementia (CDR=2)

) P No exercise (n=13) Exercise (n=13) P

.181 1 (7.7%) 0 .308
.036

∗
3 (23.1%) 4 (30.8%) .658

.098 0 0 —

.054 1 (7.7%) 2 (15.4%) .539

.643 0 1 (7.7%) .308

.277 1 (7.7%) 1 (7.7%) 1.000
— 1 (7.7%) 0 .308
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study merely investigated patients with dementia who already
maintained an exercise habit for at least 1 year. We asked these
patients whether they exercised >150 minutes per week for at
least 1 year. Those who answered that they have regular exercise
habit showed statistically better performance in the hand grip
strength and senior fitness test than those without exercise habit,
among patients with mild dementia. In our 38 patients with
regular exercise habits, their exercise methods included fitness
classes (3), running (7), fast walking (2), Tai Chi (4), dance (3),
swimming (4), and others (16). Recently, investigators have
postulated that even lower levels of weekly energy expenditure
may be associated with health benefits.[21–23] This means that our
results confirmed that exercise, even at low intensities, could
possibly improve physical fitness too.
In the future aging society, it incurs a significant economic

burden of direct health care and nonhealth care costs to take care
of patients with dementia. Because dementia is a long deteriorat-
ing process,[13,24] the patients will live for 8 to 10 years or longer.
A growing number of studies have linked dementia with physical
deterioration which might reduce muscles mass, and result in
higher risks of falls, fractures, and hospitalization.[5,18] The loss
of their ability to copewith activities of daily living could decrease
their quality of life,[25–26] institutionalization[27] and increase the
risk of death.[28] Besides, people with dementia are more
frequently hospitalized due to infectious diseases, fractures, or
nutritional disorders than those without dementia.[29] However,
the most possible preventable factors of hospitalization factor is
trauma, falling, and fracture. Hence, it is necessary for them to
keep their daily functions during their late life. The evidence that
muscle loss and bone absorption can occur within days of
inactivity among older adults have beenwell documented.[30] The
resultant weakness and instability associated with inactivity can
lead to a higher risk of falls and fractures. Muscle tissue
deterioration is a main determinant of functional independence
in the elderly years. Evidence has documented that exercise
programs are associated with a lower risk of falls.[31] An
individualized, multicomponent exercise intervention performed
during a short period provides a significant benefit over usual
care and can help to reverse the functional decline.[32,33] Early
mobilization with exercise programs including resistance exer-
cises using variable resistance training machines and exercises
involving mainly lower-limb muscles (squats rising from a chair,
leg press, and bilateral knee extension), the upper-body
musculature (seated bench [chest] press) progressive resistance,
balance, and walking training exercises, balance training, and
gait training with light loads (ie,0.5- to 1-kg anklets and handgrip
ball) has proven beneficial in improving the functional recovery
and counteract the muscle weakness in very elderly patients.[34]

As in elderly patients, we need a thorough caring plan and help
maintain their independence such as walking, or carrying out
day-to-day functions on their own in dementia patients. The
benefit of exercise was launching medical/nursing care protocols
for patients with AD owing to its significant benefits on the upper
and lower body muscle strength and flexibility, agility and
dynamic balance, and endurance fitness (from the senior fitness
test).[25] Exercise could improve physical function to preserve the
ability of independence and quality of life in patients with
dementia.[9,25–26] As in our Table 5, our result showed a trend
exercise has a lower incidence of falling down, pneumonia, and
urinary tract infection in mild dementia subgroup. Aging is also
associated with a decline in the normal functioning of the immune
system. Exercise has a profound effect on the normal functioning
6

of the immune system through reductions in inflammation,
maintenance of thymic mass, alterations in the composition of
“older” and “younger” immune cells, enhanced immunosurveil-
lance, and/or the amelioration of psychological stress.[35–37]

However, the intensive training, aerobic, or resisted exercise have
different effect in immune system.[35–37] To prevent unexpected
hospitalizations, exercise is encouraged because of its low cost
and the improvement it brings in their physical fitness which
could possibly prevent hospitalization.
The main strengths of this analysis are that the cohort study

was prospectively designed for an outcome analysis using
individual-level data to reach a confirmatory conclusion with
respect to exercise habit as an effect in people with dementia.
Furthermore, we used scientific measurement of the patients’
fitness and regular follow-ups were done. The data are valid.
There are several limitations to this study. First, we could not
demonstrate the exercise frequency and severity. However, we
confirmed the exercise habits by double checking with the
patients and caregivers. Second, we focused on patients with mild
and moderate dementia only, and our findings may not apply to
people with no dementia. Third, the physical performance test
appears less suitable to monitor clinically relevant intra-
individual performance changes because of large standard
deviation.[38] However, the physical performance tests evaluated
are useful for detecting differences in performance between older
people with mild to moderate dementia by cross-sectional
analysis.[39]
5. Conclusion

In conclusion, exercise had benefits in senior fitness in patients
with mild dementia and decreased unexpected hospitalization
rates. However, the importance of exercise in moderate dementia
is still unclear and needs further study.
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