
INTRODUCTION

The health benefits of regular physical activity on
coronary heart disease, stroke, and premature death are
well recognized [1,2]. Although many studies have
shown the positive effects of physical activity on health
[3,4], the associations between domain-specific physical
activities (e.g., leisure time, household, transportation,
and occupation), and all-cause or cardiovascular disease
mortality remains unclear, especially for domestic
physical activity [5-8]. Some studies have shown a
relationship between domestic physical activity and
mortality [5-8] while other studies failed to show any
associations to known cardiovascular disease risk factors
and cardiovascular diseases [8-10].

The elderly (aged 65 and older) are a fast growing age
group in Korea [11]. Although many studies have shown
the relationship between physical activity and mortality,
relatively few studies have focused on this age group.
Particularly, elderly women use important energy for

indoor physical activities, such as household activities
and activities associated with domestic responsibilities.
The prevalence of achieving recommended levels of
physical activity was determined in one cross-sectional
study, in women aged 60 to 79 from the UK [9]. This
study showed that 66.7% of the participants were
‘active’ at the recommended levels when domestic
activities were included while this proportion decreased
to 21% after excluding domestic activities. It is
important that the health benefits of domestic physical
activity is completely understood so elderly women
receive accurate recommendations from healthcare
providers for other types of activity. Thus, more studies
on the independent effects of domestic physical activities
of the elderly, especially for older women, are necessary.

The aim of this study was to investigate whether
medium or high total physical activity and indoor
physical activity are associated with reduced all-cause
and cardiovascular disease mortality among elderly
Korean women. In addition, we examined the
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Objectives: The aim of this study was to investigate whether a medium to high degree of total physical activity and indoor

physical activity were associated with reduced all-cause and cardiovascular mortality among elderly Korean women.

Methods: A prospective cohort study was done to evaluate the association between physical activity and mortality. The

cohort was made up of elderly (≥65 years of age) subjects. Baseline information was collected with a self-administered

questionnaire and linked to death certificates retrieved from a database. Cox proportional hazard models were used to

estimate the hazard ratios (HRs) with 95% confidence interval (CI) levels.

Results: Women who did not suffer from stroke, cancer, or ischemic heart disease were followed for a median of 8 years

(n=5079). A total of 1798 all-cause deaths were recorded, of which 607 (33.8%) were due to cardiovascular disease. The

group with the highest level of total physical activity and indoor physical activity was significantly associated to a reduced

all-cause mortality (HR, 0.60; 95% CI, 0.51 to 0.71 and HR, 0.58; 95% CI, 0.50 to 0.67, respectively) compared to the

group with the lowest level of total physical activity and indoor physical activity. Additionally, the group with the highest

level of total physical activity and indoor physical activity was significantly associated to a lower cardiovascular disease

mortality (HR, 0.53; 95% CI, 0.40 to 0.71 and HR, 0.51; 95% CI, 0.39 to 0.67, respectively) compared to the group with

the lowest level of total physical activity and indoor physical activity.

Conclusions: Our study showed that regular indoor physical activity among elderly Korean women has healthy benefits. 
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association between mortality and the subtypes of indoor
physical activities, such as cleaning house, doing the
laundry by hand, and kitchen working.

METHODS

I. Study Population

The Korean Elderly Pharmacoepidemiologic Cohort
(KEPEC) was a dynamic cohort made up of a geriatric
population aged 65 and older that were beneficiaries of
the Korean Medical Insurance Corporation and lived in
Busan between 1993 and 1998. A detailed description of
the design and some results of the study can be found
elsewhere [12]. The data on risk factors and confounders
were collected by a self-administered questionnaire
mailed in 1996. The questionnaires were sent to 16 524
elderly people in KEPEC. After 3 mailing trials, 9026
participants replied, and the response rate was 54.6%.
The cause of death was determined by linking the
information to the death certificates obtained from the
database of the Korea National Statistical Office. 

Of the 6063 eligible female respondents, individuals
with incomplete data for exposure (physical activity,
n=67), or co-variables (n=581) were sequentially
excluded from the analyses. Women with stroke
(n=219), cancer (n=99), or ischemic heart disease
(n=46) at baseline were also excluded since these
conditions can modify physical activity. Thus, 5079
elderly women were available for the final analyses. 

Ethical approval was granted by the Seoul National
University College of Medicine and Seoul National
University Hospital Institutional Review Board (C-1105-
090-363).

II. Data Collection

A. Physical activity

The definition of domestic physical activity varies from
study to study. Some studies define domestic physical
activity as heavy housework and heavy/ gardening/do-it-
yourself activities [8,10]. However, other studies have
defined as household activity or nonexercise physical
activity [5,6]. The results could change due to the various
definitions; therefore, there needs to be a consensus on
the definition for domestic physical activity. We asked
participants about their physical activity focusing on their
indoor and outdoor activity taking into consideration their
age and defined these as ‘indoor physical activity’ or
‘outdoor physical activity’.

Questions on physical activity asked about the
frequency of the participants’ activities for outdoor
activities and indoor activities. Total physical activities
were sum of the nine subtype of outdoor activities (e.g.,
strolling, cycling, mineral spring visiting, running,
climbing, playing gate ball, playing golf, playing tennis,
etc.) and seven subtype of indoor activities (e.g.,
gardening, cleaning house, doing the laundry by hand,
child care, kitchen working, stretching, etc.) The
questionnaire used 5 categorical variables ranging from
‘none or rarely’ to ‘daily’ as an answer scale. To classify
the level of physical activity, the frequency of daily
episodes for each activity was calculated. When we were
calculating the frequency score, the answer of ‘none or
rarely’ was regarded as 0 episodes, ‘1-2 number of
frequency a month’ as 0.05 episodes, ‘once in a week’ as
0.14 episodes, ‘once in 2-3 days’ as 0.4 episodes and
‘daily’ as 1 episodes. Each subtypes of total and type
(outdoor or indoor) of physical activities were summed
producing a scoring system of 0-16 (total physical
activity), 0-9 (outdoor physical activity) and 0-7 (indoor
physical activity). Then, the total physical activities and
type (outdoor or indoor) of physical activities were
converted into 3 categories. The bottom of the 3
categories was defined by no participation (0 episodes).
Excluding the bottom category, the remaining 2
categories were divided by the median of the daily
number of episodes for physical activity [8]. The
medium category was defined as being equal to or below
the median, and the high category was defined as being
over the median. The subtypes of the indoor physical
activities were converted into 3 categories. The ‘none’
category had no episodes of indoor physical activity; the
‘irregular’ category fell between the ‘none’ and ‘regular’
category, and the ‘regular’ category consisted of
episodes of various subtypes of indoor physical activities
being done on a daily basis.

A study was done to determine the reliability of the
questionnaire. Weighted kappa-value for categorical
variables and Pearson correlation coefficients for
continuous variables were used to measure the reliability.
Additionally, the reliability coefficients of most items
were over 0.6 in the self-self responses. Some of the
items on the physical activities were found to be
somewhat less reliable under 0.6 (for example; strolling,
0.33-0.57; gardening, 0.28-0.53). However, the
reliability coefficients of ‘cleaning house’ and ‘kitchen
working’ were over 0.6. In addition, women had a
higher validity for items related to physical activities
than that of the men [13].
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B. Covariates

For the baseline, information on the demographic
characteristics of the subjects, self-reported health, self-
reported limitations in activity, disease (hypertension and
diabetes mellitus), history of drug use, smoking status,
drinking status, alcohol consumption, body mass index
(BMI), and religious belief was obtained by a self-
administered questionnaire. Self-reported health was
categorized as bad, average, and good. The smoking and
drinking status were classified according to 3 categories:
never, ex-, and current. BMI was calculated as weight in
kilograms divided by the height in square meters.

III. Outcome

All data were linked to death certificates from the
database of the National Statistical Office of Korea.
Among thirteen-digit sequence numbers in the social
security number, twelve-digits were used to link between
questionnaire responses and death certificates. Any
subject with errors found in the merging process was
excluded them from the study. The cause of death was
coded according to the International Classification of
Diseases, tenth revision. The main outcome measures
were all-cause mortality and cardiovascular disease

mortality. Diagnoses for cardiovascular disease death
were coded I01-99 from the International Classification
of Diseases, tenth revision. 

IV. Statistical Analysis

The means and standard deviations or the frequencies
and percentages of the general characteristics according
to the categories for total physical activity were
calculated. ANOVA or Pearson’s chi-squared tests were
used to explore the associations between the variables
when appropriate. 

The Cox proportional hazards model was used to
investigate the association between physical activity and
death due to any cause or death due to cardiovascular
disease. The person-months were calculated as the sum
of the follow-up time from the date the questionnaire
was completed to the date of death or the date of
censoring (the end date of the follow-up, 31 December
2004). For the subjects who did not indicate when the
questionnaire was completed, the median date of
reporting period was entered (30 November 1996). The
number of events (all-cause mortality and cardiovascular
disease mortality) and person-months were calculated
according to the total physical activity and the type

Table 1. Baseline characteristics among women aged 65 and older in Korean Elderly Pharmacoepidemiologic
Cohort

Total physical activity
p -value

Bottom (n=454) Medium (n=2314) High (n=2311)

Continuous variable (mean, SD)

Age (y)

BMI (kg/m2)

Categorical variable (n, %) 

Self-reported health

Good

Average

Bad

Self-reported limitation in activity

No

Yes

Chronic condition

Diabetic mellitus, present

Hypertension, present

Smoking status

Never-smoker

Ex-smoker

Current smoker

Drinking status

Never-drinker

Ex-drinker

Current drinker

Religion

No

Yes

80.3 (7.2)0

21.3 (3.4)0

51 (11.2)

118 (26.0)

285 (62.8)

110 (24.2)

344 (75.8)

27 (6.0)

34 (7.5)

281 (61.9)

87 (19.2)

86 (18.9)

342 (75.3)

49 (10.8)

63 (13.9)

305 (67.2)

149 (32.8)

76.4 (5.9)0

21.9 (3.4)0

538 (23.3)

854 (36.9)

922 (39.8)

1295 (56.0)

1019 (44.0)

141 (6.1)0

222 (9.6)0

1580 (68.3)

258 (11.2)

476 (20.6)

1714 (74.1)

148 (6.4)0

452 (19.5)

1115 (48.2)

1199 (51.8)

73.8 (4.8)0

22.0 (3.3)0

541 (23.4)

942 (40.8)

828 (35.8)

1563 (67.6)

748 (32.4)

122 (5.3)0

243 (10.5)

1661 (71.9)

212 (9.2)0

438 (19.0)

1722 (74.5)

127 (5.5)0

462 (20.0)

917 (39.7)

1394 (60.3)

<0.001

<0.001

<0.001

<0.001

0.480

0.120

<0.001

<0.001

<0.001

Analyses were performed by using ANOVA for continuous variables and chi-square test for categorical variables.

BMI, body mass index.



(outdoor or indoor) of physical activity. The proportional
hazard assumptions for the different levels of total
physical activity were examined by inspecting log-
minus-log survival plots. Subjects categorized in the ‘the
bottom level of physical activity’ were designated as the
reference group in each domain. The following
covariates were considered as potential confounders:
age, self-reported health, self-reported limitation of
activity, hypertension, diabetes mellitus, smoking status,
drinking status, BMI, and religion. After univariable
analyses, the final model included covariates that
correlated with both exposure and outcome variables
with p-values less than 0.2. The age adjusted hazard
ratios (HRs) and multivariate adjusted hazard ratios
(HRs) and their 95% confidence intervals (CIs) were
calculated by total and type of physical activity. Tests for
linear trends were done by entering the category of
physical activity as continuous parameters. 

Sensitivity analyses were run after excluding the all-
cause mortality that had occurred in the first 2 years of
follow-up or after excluding participants who reported
their health as ‘bad’ or reported limited activity when

considering the characteristics of the elderly age group. 
All tests were two-sided significance levels with a p-

value less than 0.05 and all analyses were done with
SAS version 9.2 (SAS Inc., Cary, NC, USA).

RESULTS

The baseline characteristics of the participants
stratified by the total physical activity are presented in
Table 1. During a median follow-up of 8 years, 1798
women died, of which 607 (33.8%) deaths were due to
cardiovascular diseases. A higher level of total physical
activity was associated with younger age, better health
(self-reported), less limited activity (self-reported), lower
smoking and drinking status, a higher body mass index,
and belief in religion. All-cause death and lower
cardiovascular disease death were lower for the high
category of total physical activity. The subjects’ status
for hypertension and diabetes was similar in the three
groups.

Table 2 presents the age and multivariate adjusted all-

24 Soyoung Park et al.

J Prev Med Public Health 2012;45(1):21-28

Table 2. Cox regression models for physical activity levels and all-cause mortality among women aged 65 and
older

No. of 

cases

(n=1798)

Person-

months

(n=5079)

Age adjusted

Adjusted HR

95% CI
p - trend

Multivariate1

Adjusted HR

95% CI
p - trend

Total physical activity

Bottom

Medium2

High

Outdoor physical activity

Bottom

Medium2

High

Indoor physical activity

Bottom

Medium2

High

Subtype of indoor physical activity

Cleaning house

None 

Irregular

Regular

Doing the laundry by hand

None 

Irregular

Regular

Kitchen working

None 

Irregular

Regular

294

922

582

855

864

79

381

865

552

859

350

589

976

456

366

993

224
581

26 017

182 580

201 246

148 571

231 389

29 883

38 079

178 944

192 820

135 926

79 474

194 443

182 775

108 771

118 297

164 180

47 145
198 518

1.00

0.60 (0.52, 0.69)

0.43 (0.37, 0.50)

1.00

0.78 (0.70, 0.85)

0.62 (0.49, 0.78)

1.00

0.62 (0.55, 0.70)

0.45 (0.39, 0.52)

1.00

0.81 (0.71, 0.92)

0.62 (0.56, 0.69)

1.00

0.89 (0.79, 0.99)

0.73 (0.64, 0.82)

1.00

0.93 (0.80, 1.08)

0.70 (0.63, 0.78)

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

1.00

0.79 (0.68, 0.92)

0.60 (0.51, 0.71)

1.00

0.90 (0.81, 0.99)

0.90 (0.71, 1.14)

1.00

0.78 (0.68, 0.89)

0.58 (0.50, 0.67)

1.00

0.86 (0.76, 0.98)

0.70 (0.62, 0.78)

1.00

0.92 (0.82, 1.03)

0.80 (0.71, 0.91)

1.00

1.00 (0.86, 1.16)

0.76 (0.68, 0.84)

<0.001

0.047 

<0.001

<0.001

<0.001

<0.001

CI, confidence interval; HR, hazard ratio.
1Adjusted for age, self-reported health, self-reported limitation in activity, smoking status, drinking status, body mass index, religion and other types of

physical activity.
2The medium category is defined as equal to or below the median (median of total, outdoor, indoor physical activity was 2.04, 1.00, and 1.94 number of

episodes/day, respectively).
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cause mortality according to the total physical activity
and to the type of physical activity. Compared to the
bottom category of physical activity, the high category of
total physical activity and indoor physical activity had a
significant reduction in risk for all-cause mortality (HR,
0.60; 95% CI, 0.51 to 0.71 and HR, 0.58; 95% CI, 0.50
to 0.67, respectively). Outdoor physical activity was
inversely associated with the age adjusted all-cause
mortality, but adjustments for covariates attenuated the
association. Daily performance of each indoor physical
activity such as cleaning house, doing the laundry by
hand, and kitchen working was significantly associated
with a lower all-cause mortality.

Table 3 presents the age and multivariate adjusted
cardiovascular disease mortality according to the total
physical activity and to the type of physical activity. The
high category of the total physical activity and indoor
physical activity were significantly associated with
lower cardiovascular disease mortality compared to the
bottom category of physical activity (HR, 0.53; 95% CI,
0.40 to 0.71 and HR, 0.51; 95% CI, 0.39 to 0.67,
respectively). Outdoor physical activity was not

inversely associated with cardiovascular disease
mortality. Daily indoor physical activity such as cleaning
house, doing the laundry by hand, and kitchen working
was significantly associated with lower cardiovascular
disease mortality.

Sensitivity analyses were done with 2 different
methods. After excluding the participants with bad
health conditions or limited activity, a statistically
significant association between physical activity and
reduced all-cause and cardiovascular disease mortality
risk was found (Table 4). When deaths occurring in the
first 2 years of follow-up were excluded, the reported
association did not change.

DISCUSSION

In this study, we observed in women aged 65 or older
that both higher levels of total physical activity and
indoor physical activity were associated with lower all-
cause mortality and cardiovascular disease mortality.
This inverse trend was apparent after adjusting for

Table 3. Cox regression models for physical activity levels and cardiovascular disease mortality among women
aged 65 and older

No. of 

cases

(n=607)

Person-

months

(n=5079)

Age adjusted

Adjusted HR

95% CI
p - trend

Multivariate1

Adjusted HR

95% CI
p - trend

Total physical activity

Bottom

Medium2

High

Outdoor physical activity

Bottom

Medium2

High

Indoor physical activity

Bottom

Medium2

High

Subtype of Indoor physical activity

Cleaning house

None 

Irregular

Regular

Doing the laundry by hand

None 

Irregular

Regular

Kitchen working

None 

Irregular

Regular

96

316

195

287

287

33

119

316

172

300

127

180

327

166

114

314

88
205

26 017

182 580

201 246

148 571

231 389

29 883

38 079

178 944

192 820

135 926

79 474

194 443

182 775

108 771

118 297

164 180

47 145
198 518

1.00 

0.58 (0.46, 0.73)

0.38 (0.29, 0.49)

1.00 

0.73 (0.62, 0.87)

0.71 (0.50, 1.03)

1.00 

0.67 (0.54, 0.83)

0.39 (0.31, 0.50)

1.00 

0.80 (0.65, 0.99)

0.50 (0.42, 0.61)

1.00 

0.93 (0.77, 1.13)

0.64 (0.51, 0.79)

1.00 

1.11 (0.87, 1.40)
0.71 (0.59, 0.86)

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

1.00 

0.78 (0.60, 1.01)

0.53 (0.40, 0.71)

1.00 

0.88 (0.74, 1.05)

1.08 (0.74, 1.57)

1.00 

0.85 (0.67, 1.07)

0.51 (0.39, 0.67)

1.00 

0.84 (0.68, 1.04)

0.57 (0.47, 0.69)

1.00 

0.96 (0.80, 1.17)

0.71 (0.57, 0.88)

1.00 

1.16 (0.91, 1.48)

0.75 (0.62, 0.91)

<0.001

0.440

<0.001

<0.001

0.003

0.004

CI, confidence interval; HR, hazard ratio.
1Adjusted for age, self-reported health, self-reported limitation in activity, hypertension, smoking status, drinking status, body mass index, religion and

other types of physical activity.
2The medium category is defined as equal to or below the median (median of total, outdoor, indoor physical activity was 2.04, 1.00, and 1.94 number of

episodes/day, respectively).
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confounders. These associations were similar for each
subtype of indoor physical activity. 

These findings are in agreement with previous reports
that physical activity was associated with lower all-cause
mortality. Many cohort studies have shown coincident
results about the health-enhancing effects of physical
activity [3-6,14]. However, it is difficult to find an
independent effect of indoor physical activity among
elderly women. A Chinese study found a reduction in
the risk of mortality in a comparison of reduced
nonexercise activity; the study showed a decrease in
mortality risk of approximately 20% to 35% as the
nonexercise activity increased [6]. However, the study
participants were women aged 40 to 70; the elderly
represented only a small proportion of the study. In
addition, household activity was analyzed as part of the
nonexercise activity; it was not easy to disentangle its
single effects. A recent study showed that light

household activity was related to lower all-cause
mortality; however, the dose-response relationship was
not clear [5]. The various domains of physical activity
and the different classifications of physical activity levels
lead to diverse results. We found that higher levels of
physical activities were associated with a greater reduced
mortality among the elderly, and the results did not
change after adjusting for confounders and for the
subgroup analyses.

In previous cross-sectional studies [9,10], domestic
physical activity was not associated with cardiovascular
disease risk factors such as BMI, high density
lipoprotein cholesterol, and resting pulse among women
living in England. One study that looked at the
independent effects of domestic physical activity on
cardiovascular disease events did not show any
associations [8]. This Scottish Health Survey showed
that intense domestic physical activity was unrelated to

Table 4. Two different methods for the sensitivity analysis among women aged 65 and older

Excluding deaths that occurring in the first 2 years of follow-up

(n=4749)

Multivariate

Adjusted HR

95% CI
p-trend

Excluding participants who had bad conditions of health or

limitations in their activity (n=2356)

Multivariate

Adjusted HR

95% CI
p-trend

All-cause mortality1

Total physical activity

Bottom

Medium3

High

Outdoor physical activity

Bottom

Medium3

High

Indoor physical activity

Bottom

Medium3

High

Cardiovascular disease mortality2

Total physical activity

Bottom

Medium3

High

Outdoor physical activity

Bottom

Medium3

High

Indoor physical activity

Bottom

Medium3

High

1.00

0.92 (0.77, 1.10)

0.70 (0.58, 0.85)

1.00

0.94 (0.85, 1.05)

0.94 (0.73, 1.21)

1.00

0.87 (0.74, 1.02)

0.66 (0.55, 0.78)

1.00

0.93 (0.67, 1.27)

0.66 (0.46, 0.93)

1.00

0.88 (0.73, 1.07)

1.09 (0.74, 1.63)

1.00

0.95 (0.71, 1.25)

0.60 (0.44, 0.82)

<0.001

0.320

<0.001

<0.001

0.540

<0.001

All-cause mortality1

Total physical activity

Bottom

Medium3

High

Outdoor physical activity

Bottom

Medium3

High

Indoor physical activity

Bottom

Medium3

High

Cardiovascular disease mortality2

Total physical activity

Bottom

Medium3

High

Outdoor physical activity

Bottom

Medium3

High

Indoor physical activity

Bottom

Medium3

High

1.00

0.91 (0.63, 1.31)

0.72 (0.50, 1.05)

1.00

1.00 (0.84, 1.19)

0.86 (0.62, 1.20)

1.00

0.77 (0.59, 1.00)

0.59 (0.45, 0.78)

1.00

0.63 (0.35, 1.12)

0.50 (0.28, 0.92)

1.00

0.97 (0.71, 1.31)

1.23 (0.74, 2.02)

1.00

0.68 (0.43, 1.08)

0.51 (0.31, 0.82)

0.005

0.570

<0.001

0.030

0.650

0.004

CI, confidence interval; HR, hazard ratio.
1Adjusted for age, self-reported health, self-reported limitation in activity, smoking status, drinking status, body mass index, religion and other types of

physical activity.
2Adjusted for age, self-reported health, self-reported limitation in activity, hypertension, smoking status, drinking status, BMI, religion and other types of

physical activity.
3The medium category is defined as equal to or below the median (median of the total, outdoor, and indoor physical activity was 2.04, 1.00, and 1.94

number of episodes/day, respectively).
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risks for cardiovascular disease events after restricting
the analysis to those 60 years and older, for whom
domestic activity might be important part of physical
activity. However, others have found that leisure time
physical activity might be associated with decreased
cardiovascular disease mortality [15,16]. Likewise, in a
study on middle-aged men and women in Finland,
moderate and high levels of leisure time and
occupational physical activity were associated with
reduced cardiovascular disease mortality [4]. Although
these were prospective cohort studies, leisure time
physical activity was the main exposure variable of
interest and the benefit of domestic physical activity was
less clear. In addition, we focused specifically on indoor
physical activity.

Physical activity had numerous beneficial physiolo-
gical effects. Physical activity could increase the level of
baseline cardiorespiratory fitness, prevent or delay a
cardiac event, improve recovery, and slow the rate of
decline for physical capacity. The health benefits of
physical activity on the metabolic, endocrine, and
immune systems were also considerable [17]. Moreover,
physical activity positively affects the mental health of
individuals [18]. The health benefits of physical activity
acts through many pathways, which affect cardiovas-
cular disease. One possible explanation regarding the
mechanism for the beneficial effects on cardiovascular
disease mortality is that regular physical activity might
reduce the blood viscosity, increase the blood flow and
therefore, reduce the risk of thrombosis and ischemia.
This hypothesis is in accordance with some studies
reporting that there are significant inverse effects of
physical activity on several hemostatic and inflamma-
tory variables [19,20] and on blood pressure [21].
Another possible hypothesis is that high physical activity
might reduce the risk of mortality that is related to
adiposity [22]. Long-term exercise may be associated
with a decrease in the atherogenic activity of blood
mononuclear cells [23].

The association between ‘walking or cycling to and
from work’, which was usually classified as domestic
physical activity in other studies, and cardiovascular
disease mortality was not statistically significant after
adjusting for other domains of physical activity in the
Finland study [4]. It is less clear what contributions
domestic activity has on cardiovascular disease mortality
among the elderly. In contrast to earlier studies, our
study found that higher levels of indoor physical activity
were associated with reduced cardiovascular disease
mortality among elderly women. Higher levels of indoor
physical activity lowered blood pressure and reduced

blood viscosity based on the hemostatic variables.
Additionally, this complex effect reduced cardiovascular
disease mortality in the long term.

One of the strengths of this study was that we
controlled for confounders. The evaluation of important
covariates at baseline allowed for the adjustment of risk
factors related to the all-cause and cardiovascular disease
mortality. Furthermore, 2 different domains of physical
activity were assessed to investigate their independent
effects.

Besides these strengths, this study has certain
limitations. We used self-reported information on recent
physical activity. Self-reporting measures have an
inherent measurement error. A systematic reporting error
and misclassification due to proxy responses, no
responses, and missing variables may influence our
results. Moreover, there could be potential misclassi-
fications due to a lower validity for the measure of total
physical activity and the type of physical activity. We
also acknowledge that this study includes our inability to
rule out the possible effects of unmeasured confounders.
To minimize the potential bias, we excluded from the
analyses women who reported major diseases at
baseline. It is difficult to establish whether poor health is
a consequence of a low level physical activity. Consider-
ing reverse causation, we included major health
conditions in our model. In addition, we had consistent
results from the sensitivity analysis using participants
with good health. Physical activity was assessed only at
baseline, and this may have affected the results. A
decrease in the level of physical activity could be caused
by age, socioeconomic status, and disease, and this
change might dilute the association between physical
activity and mortality approximately 24% to 59% [24].

In this large, prospective study, higher levels of total
physical activity and indoor physical activity in women
were associated with lower all-cause mortality and
cardiovascular disease mortality. These findings support
evidence that physical activity is beneficial for elderly
women. Further studies are needed to establish the
health benefits of each type of indoor physical activity so
that a specific group-based recommendation can be
provided based on solid evidence.
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