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ABSTRACT

The association between higher levels of physical activity and the number of physical activities and dementia is of
major interest. This study was to examine the effect of physical activity on risk of developing dementia. 10
prospective cohort studies that reported relative risks with 95% confidence intervals for the association of physical
activity and dementia risk were chosen in this study. A random effects model was used to calculate the summary risk
estimates. The summary relative risk of dementia for associated with physical activity was 0.48 (95% confidence
interval: 0.33-0.64), with evidence of heterogeneity (P = 0.000, 1°= 83.50%). Findings of the present meta-analysis
indicate that physical activity was associated with a reduced risk of dementia and it isimportant for preventing it.
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INTRODUCTION

Dementia is a loss of cognitive abilities in mukiglomains that results in impairment in normahgti¢s of daily
living and loss of independence[1]. The dementilmg$ses are increasing in prevalence and preseaija public
health problem for the upcoming decades (Petel.e2@07)[2], which bring heavy burden to the faesl and
society. However, few strategies are available tfoe prevention of dementia in elderly persons. &méve
strategies are of paramount importance to reduchule burden caused by dementia.

Elderly people with a poor aerobic capacity avoiygical activities and so lose their muscle mags strength,
with further reduction in aerobic capacity, causiagvicious cycle. Taking these concepts into actotire
promotion of regular physical activity is one oétmain non-pharmaceutical measures that shoulddyegbed in
older subjects, especially regarding a preventippr@ach for 'a successful ageing'. Several longiaidcohort
studies involving elderly people without cognitivepairment at enrolment have indicated that physgarcise is
associated with reduced cognitive decline and reduisk of dementia[3] (Lytle et al., 2004). Howgvether
studies have failed to show a protective effegblofsical exercise on cognitive decline and dempfjti@Vilson et
al., 2002). During the past decade, the numbeulogesquent original studies on this issue has isetkaonstantly.

EXPERIMENTAL SECTION

Search strategy

We attempted to plan, conduct, and report this raetdysis in accordance with the Meta-Analysis bE@vational
Studies in Epidemiology guidelines. We performedvadline data-base search through July 2013 to ifgent
relevant studies regarding the association betvpdssical activity and risk of dementia. We usedraederms
"physical activity", "physical training" or "physit exercise" in combination with "dementia”. In &udh, we
reviewed the reference lists of retrieved studied ecent reviews. No attempt was made to identifyublished
reports.
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Sudy selection

Study selection was based on an initial screedagitified abstracts or titles and a second scrééulldext articles.
Studies were considered eligible if they met théofaing criteria: (1) the study design was a pragpe study,
which provides stronger evidence than a retrosgeaesign; (2) the main intervention of the studysvwphysical
activity; (3) the outcome of interest was dememitk; and (4) relative risks (RRs) with correspargdi95%
confidence intervals (Cls) for the use of stationdementia were reported.

Data extraction and quality assessment

We extracted all data using a standardized dateetimn form. Information was recorded as followast name of
the first author; publication year; country; mealidw-up (year); number of cases; risk estimatenfimultivariable

model for physical activity on dementia with copeading 95%CI. The data from all included studiesenclearly

tabulated and quality assessment was carried algpeandently by at least two reviewers. In the cake
disagreement, data were reviewed by two other asiththe author (Y.S) independently performed thealiss

selection and data extraction. Any disagreements vesolved by discussion.

Satistical analysis

Our main analyses were focused on the associabethseen physical activity and risk of dementia. Bad
evidence supports the role of physical activityaa®mol to maintain cognitive performance. Absolaotenbers of
relevant outcomes were entered into database. Fhev& used as the common measure of associatiossacr
studies, and the hazard ratio and incidence réitewere directly considered as RR.

Homogeneity of RRs across studies was tested byat@tic (significance level a@<<0.10) and thd? statistic,
which is a quantitative measure of inconsistencyosg studies. If substantial heterogeneity exishe
random-effects model is appropriate; otherwise fitked-effects model is preferred. Potential pudticn bias was
assessed by both Begg rank correlation test an@rBggear regression test. All analyses were peréat using
STATA version 11.0 (Stata Corp, College Station,)TR<<0.05 was considered statistically significant, gxce
where otherwise specified. All statistical testgavievo-sided.

RESULTSAND DISCUSSION

Literature search

A flow chart showing the study selection is preednn Fig. 1. Briefly, we identified 12 potentialtglevant studies
for full-text review. Two studies were excluded,chase they used a retrospective cohort design stede
case-control design. Finally, 10 studies were setefor analysis. Of 10 studies, two studies diffem the others:
The study by Taaffe et al investigated which inigeged only men and Rovio's et al study had anptia®ally long
follow-up time of 21 years.

Sudy characteristics

The characteristics of the selected studies arsepted in Table 1. The 10 prospective studies pel#ished
between 2001 and 2011[5-14]. Six studies were coteduin North America, three in Europe, and onAustralia.
Of the included studies, the number of cases disgphdn the original studies ranged from 86 to 5€ith a sum of
2804. The number of participants ranged from 748484, with a sum of 28565. The median length dé¥o-up
ranged from 3.2 to 21 years, with a median of @&ry.

Table 1 Characteristics of theincluded studies

Study Mean Follow-up Cases

First author and year  Country RR and 95%ClI

design (year)
Laurinetal. (2001 Canada Cohort 5 285 0.63(0.40-0.98)
Podewils et al.(2005) us Cohort 5.4 480 0.51(0.373®p
Rovioetal. (2005) Sweden Cohort 21 117 0.48@©.231)
Larson etal. (2006) us Cohort 6.2 158 0.62(0.860
Parejaetal. (2006) Spain Cohort 3.2 131 0.32¢0.53)
Barnesetal. (2007) US Cohort 6 590 0.74(0.60)0.9
Ravaglia et al. (2007) Italy Cohort 3.9 86 0.24100156)
Taaffe etal. (2008) Australia Cohort 6.1 173 000628-0.89)
Scarmeas et al.(2009) us Cohort 5.4 282 0.67(0.95)0
Scarmeas et al.(2011) us Cohort 5.2 5020.20(0.13-0.32

Main analysis
The summary RR for physical activity in relationdementia risk was shown in Fig. 2. Results fronpfdspective
cohort studies are included. The summary RR wa8 (88% CI: 0.33-0.64), with evidence of heteroggné? =
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0.000,1?= 83.50%). It exhibits a significant associatiomvizeen physical activity and risk of dementia.

| Fotentially relevrant studies identified through vledline search (= 1287

Mot cohort studies
Endpoint not relesrant

186 articles exzcluded by screen of titles or abstracts

Full -tezst articles reswriessred for more detailed esraluation (n= 123

2 articles ezzcluded
————=- IMMested cazse-control studies (=1

2

retrospective cohort studies (= 13

Srticles accepted for analysis(n= 102

| Fig. 1 Flow chatt of study selection
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Fig. 2 Forest plot of studies examining the association between physical activity and risk of dementia

Subgroup analyses

Table 2 shows the results of subgroup analysetfigtiaby geographic region, duration of follow-apd number of
cases. Physical activity was associated with aifgignt reduced risk of dementia in longer yearsfafow-up
(summary RR = 0.53, 95% CI: 0.32-0.74, RR and 95%f& shown in Fig.3) and in more number of cases
(summary RR = 0.54, 95%CIl: 0.27-0.81, RR and 95%@I shown in Fig.4). Summary RRs were stratified by
number of cases, length of follow-up, and analyaesng studies with more cases, longer durationdgéel

significant results.

Table 2 Results of subgroup analyses of dementia

No. of R o P for 20
group Studies Summary relative risk (95% CI) heterogeneity 1%,%

All 10 0.48(0.33-0.64) 0.000 83.50
follow-up (years)

=5 3 0.37(0.18-0.57) 0.099 56.70
>5 7 0.53(0.32-0.74) 0.000 87.80
No. of cases

=280 5 0.42(0.27-0.57) 0.107 47.50
>280 5 0.54(0.27-0.81) 0.000 91.50
Geographic area

North America 6 0.55(0.32-0.79) 0.000 90.1
Europe 3 0.32(0.19-0.44) 0.500 0.0
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3 Forest plot of studies examining the association between physical activity and risk of dementiain longer years of follow-up
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Fig. 4 Forest plot of studies examining the association between physical activity and risk of dementia in more number of cases

Publication bias
There was no evidence of publication bias with réda physical activity in relation to dementiakiigis suggested

by Begg rank correlation test and Egger linearasgjon test (alP>0.05, Fig. 5 and Fig. 6).
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In our meta-analysis we assessed the possible tropabysical activity on dementia. The resultsaclg show that
increased physical activity when compared to lowemphysical activity is associated with a modestuction of
incident dementia. Our findings support the notibat physical activity is not only good for the ypeation of
cardiovascular disease and colorectal cancer, Ibatfar prevention of AD. The present results stoog robust,
since they are based on prospective cohort stwdtbspredefined inclusion and exclusion criteria.dddition, the
cohort studies included had adequate sample siddosmg observation periods to detect a sufficiemargity of
incident dementia. A recent meta-analysis of 1&pective studies with 163 797 participants withdementia at
baseline and 3219 cases of dementia at follow-upda decreased relative risk of dementia in thadst physical
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activity category compared with the lowest (0.72%9Cl, 0.60-0.86).

Meta-analyzing of these studies is a powerful tochssess the long-term benefits of lifestyle faxctike physical
activity and overcome limitations (e.g., small sé&npize or low incidence) of individual smaller dies. A
limitation of a meta-analysis is that absolute nambof the outcomes of single studies are entavbdreas no
effect sizes that are controlled for major confangdactors are entered.

Compared to the literature, our results are corbfgativith a recent meta-analysis done on Alzheindissase by
Markus et al., who found a pooled relative risk &b of 0.59 for physical activity in six studies: bddition, A
review of the literature provides evidence thagde¢ activities, cognitive stimulation and physiaefivity should be
promoted as part of a healthy lifestyle in eldgpple and those with mild cognitive impairment.

Our study has strengths. With the meta-analysisguSITATA software, we have enhanced statisticalgyder detect
any associations between station use and risk medga, and to get expected results. In additiirtha original
studies enrolled in the present meta-analysis aggebspective cohort design, which minimizes redaterviewer,
and selection biases that can always be concemesrospective studies.

It was found a significant association between maysactivity and a reduced risk of dementia and finding,
therefore, provide some support to the hypothdsas physical activity may protect against the depgient of
dementia. Yet, the research is not perfect andatla further research in future.
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