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Abstract Physical activity (PA) is a contributing factor toward an important global
issue: quality of life (QoL). The aim of this study was to investigate the association
between PA and QoL regarding different self-perceived healthy/unhealthy male and
female adults to determine whether self-perception of health status plays an important
role for appreciating PA. Data were obtained from the Taiwan Social Change Survey
comprising 1643 participants (828 men, 815 women). The mean age was 43.98 years
(SD = 14.44). Four hierarchical linear regressions were constructed to explore the
unique contribution of PA to QoL in each group. As expected, PA was significantly
positively related to QoL; however, the explained variations in terms of R2 are quite
different: 8.8 % self-perceived unhealthy men and 1.2 % healthy men, 4.1 % unhealthy
women and 0.6 % healthy women. Among the four groups, self-perceived healthy
females had a lower level of PA and may not have appreciated the effects of PA on
QoL. Our results suggest that people who perceive themselves as unhealthy engage in
more PA than self-perceived healthy people. Therefore, encouraging self-perceived
healthy people to stay alert to maintain their physical health is crucial to QoL.
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Introduction

Quality of life (QoL) has become an important global issue because it is a meaningful
indicator for the understanding of both mental and physical well-being through each
individual’s subjective evaluation embedded in the cultural and social context (Chang
and Lin 2015). Physical activity (PA)—any bodily movements produced by skeletal
muscles that result in energy expenditure (Caspersen et al. 1985)—can broadly include
occupational PA, housework, leisure-time PA (e.g., exercise), and transport-related PA.
PA is considered one of beneficial factors contributing to QoL (Dishman 2003; Guthold
et al. 2010; Morimoto et al. 2006; Wendel-Vos et al. 2004). An adequate level of PA is
important for both physical and mental well-being (Jiang et al. 2004; Shimada et al.
2007) and provides a protective effect for the risks of mental conditions such as
depression and dementia (Bracegirdle 2002; Fox et al. 2007) as well as physical
problems such as obesity or cardiovascular diseases (Kostka and Bogus 2007;
Rothberg et al. 2014). Lack of PA has been linked to poor QoL in young boys (Lin
et al. 2012; Piko 2007) and increases mortality rates among female populations
(Carlsson et al. 2006). Some research has discussed the influence of PA on QoL in
healthy and unhealthy participants (Chen and Chao 2002; Milani et al. 1996;
Panagiotakos et al. 2008; Ruhland and Shields 1997; Su et al. 2013); however, not all
studies confirm beneficial effects of PA on health status (Berlin and Colditz 1990; Dishman
and Buckworth 1996). The effect of the type and intensity/level of PA on health status has
been emphasized. The majority of evidence indicates that leisure-time PA (e.g., exercise) is
the type of activity that provides positive influences on health (Berlin and Colditz 1990;
Dishman and Buckworth 1996; Kaleta et al. 2006). In addition, self-perceived health could
be involved in the relationship between leisure-time PA and QoL.

To the best of our knowledge, no study has compared the difference of the
associations between leisure-time PA and QoL between self-perceived healthy and
unhealthy populations. That is, we do not know whether leisure-time PA is associated
with QoL more in self-perceived healthy or unhealthy people. Self-perceived health—
an individual’s evaluation of general health status—predicts various chronic diseases
and their prognosis, functional limitations, and mortality (Lee 2000; Sundquist and
Johannson 1997). Studies have shown that leisure-time PA (i.e., not housework,
transportation, or occupational PA) was significantly correlated with self-perceived
health (Kaleta et al. 2006; Okano et al. 2003). Significant leisure-time PA in the
creation of self-perceived health has been indicated. Enhanced self-perceived health
through frequent leisure-time PA may improve people’s well-being and reduce risks for
developing cardiovascular diseases. Spending more time in leisure-time PA or doing
leisure-time PA at a moderate to vigorous level is correlated with self-perceived health
status. Hence, people with different health perceptions (i.e., perceived health or per-
ceived unhealthy) are likely to be different in terms of their leisure-time PA, which
might consequently affect their QoL. However, to date no study has assessed whether
the association of leisure-time PA on QoL varies by people’s health perceptions (i.e.,
perceived health or perceived unhealthy) or has determined the role of self-perceived
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health. If self-perception is a key factor in the relationships between PA and QoL to PA,
the present study can shed light on health promotion of leisure-time PA.

Furthermore, gender plays an important role in participating in PA. Taiwanese
women are less likely than men to engage in PA (Azevedo et al. 2007; Dagmar et al.
2011; Morimoto et al. 2006; Panagiotakos et al. 2008). In addition, in traditional Asian
society, married women are expected to dedicate their lives to conventional virtues and
housework, which may constrain their time for undertaking activities for themselves
(Gates 1989; Hershatter 2004). This kind of pressure may affect their time for doing
PA, especially leisure-time activities. On the other hand, young Asian girls like the
body image of being thin and white-skinned, therefore outdoor activities are strictly
avoided. Thus, the relationship between PA and QoL could differ between men and
women, especially in Asian society. So far, no nationwide data have demonstrated this
issue to consider the cultural differences.

The purpose of this study was to explore the relationship between PA and QoL in
people with different perceptions of health status as well as in different genders by
using the national data of the Taiwan Social Change Survey. We hypothesized that QoL
can be positively associated with PA but that the degree of association would vary by
self-perceived health status and gender.

Materials and Methods

Secondary data analysis was performed based on data obtained from the Taiwan Social
Change Survey, a research project conducted in 2000 by the Institute of Sociology,
Academia Sinica, Taiwan. The survey was carefully designed to control reliability and
was administered nationwide.

Random stratified sampling was used in this survey. Trained investigators interviewed
participants ≥ 20 years of age. After excluding those with missing values, 1643 participants
(828 men, 815 women) were included and analyzed in our study. The mean age of
participants was 43.94 years (SD= 14.41, range 20.58–91.50). The demography is present-
ed in Table 1. We classified the participants into four groups: self-perceived unhealthy men
(n= 81), self-perceived healthy men (n= 747), self-perceived unhealthy women (n= 145),
and self-perceived healthy women (n = 670) based on their answers to one question in the
survey: BHow was your physical status in the past 2 weeks?^

The dependent variables in this study were the standardized scores of QoL, including
items on mental health, physical health, and happiness. The independent variable was the
Metabolic Equivalent of Task (MET), which is a PA indicator. The confounding factors in
this study were age, income, smoking status, drinking status, and betel nut-eating status.

For measuring leisure-time PA, the answers to the following questions were used:
BWhat kind of activities do you usually do when you are not at work?^ Six items were
tested by a four-point Likert scale (usually, sometimes, seldom, never): BReading,
photography, painting, writing (METs is 1.5),^ BListening to radio or music (METs is
1.5),^ BExercising, hill climbing, camping, fishing (METs is 3.5),^ BChess playing,
card playing, small talking (METs is 1.5),^ BPlanting or animal raising (METs is 1.5),^
BAerobic exercise, hot bathing, gym exercising (METs is 6)^We first transformed these
items into METs according to the average MET (Lin et al. 2004) in each item. Then, the
METs in each item were multiplied by the frequencies (1–4 Likert Scale). Finally, we
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summed up the products of multiplication in the six items to represent a PA score
during the participant’s daily life. A higher score represented a greater amount of PA
during the day.

For measuring QoL, we considered three dimensions: mental health, physical health, and
happiness. Fifteen items on these three dimensions were used. In mental health, BHave you
felt any of the following in the past 2 weeks?^ were used, and the following 12 items were
tested by four-point Likert scale (never, as usual, more than usual, much more than usual):
BHeadaches,^ BPalpitations or heart beating faster, and worried about having heart disease,^
BChest discomfort,^ BTrembling or numbing over extremities,^ BCannot sleep well,^
BMany things are burden to you,^ BLacking confidence in yourself,^ BHopelessness,^
BNervous and uneasy, can’t relax,^ BWorry caused by family and friends,^ BCan
get along with family and friends,^ BFuture seems very hopeful.^

In physical health, two questions were used: BHow was your physical status in the
past 2 weeks? (four-point Likert scale: good, not bad, a little bad, very bad)^ and BDo
you feel (find) your daily activities, such as studying, working, or housework have been
affected by physical discomfort or injury in the past 2 weeks? (four-point Likert scale:
never, a little affect, affect, affect a lot.)^ Finally, one question was used in happiness:
BIn one word, are you happy with life?^ (three-point Likert scale: very happy, happy,
not happy.) Because the number of items was not the same in the three dimensions, we
standardized these scores for each dimension, and then summed up the standardized
scores in the three dimensions to represent QoL. A higher standardized score repre-
sented a higher QoL.

Hierarchical regression analysis was applied for investigating the relationship be-
tween QoL and other explanatory variables for the four groups: self-perceived un-
healthy men, healthy men, self-perceived unhealthy women, and healthy women. The
values of R2 were reported. PA was entered first, resulting in Models 1, 3, 5, and 7.
Then, age, family income, current smoking status, current drinking status, and current
betel nut-eating status were considered as confounding variables and were entered last,
resulting in Models 2, 4, 6, and 8 to control for their effects. We also used Chow’s law
(Chow 1960) to compare different groups:

Sc− S1 þ S2ð Þð Þ= kð Þ
S1 þ S2ð Þ= N1 þ N2−2kð Þ

where Sc represents the overall residuals when combining two models; S1 and S2
represent the residual of one group and another; N1 and N2 represent the number of
observations of one group and another, respectively; k represents the number of the
parameters in the models compared. An F test with degree of freedom (df1 = 2 k-1,
df2 =N1+N2-df1) was also used to test the statistical significance. All the data were
analyzed by SPSS 13.0 and the significance level was set to be 0.05.

Results

The means (SD) of QoL, PA, and demographic data are presented in Table 1. The
skewness and kurtosis were −0.853 and 1.785 in QoL, 0.478 and 0.427 in PA. Thus, the
distributions of these variables were assumed as normal (Fig. 1).
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The correlations among PA, QoL, gender, age, and family income are presented in
Table 2. As expected, PA and family income were all significantly positively correlated
to QoL except for the group of self-perceived healthy women. Conversely, age was
negatively significantly correlated to QoL in the group of self-perceived unhealthy
men.

Hierarchical regression results are presented for men and women in Tables 3 and 4,
respectively. It can be shown that before entering the confounding variables, PAwas a
significant contributor to QoL in all of the groups except for the self-perceived healthy
women (Model 7). The regression coefficients of PA were positive, showing that

(a) ZQoL (b) PA

Fig. 1 Distributions of (a) the standardized quality of life (ZQoL) score and (b) physical activity (PA)

Table 2 Correlations among
quality of life (QoL), physical
activity (PA), Age, and Family
Income within four groups

*p < 0.05
**p < 0.01

QoL PA Age

Unhealthy men (n = 81)

PA 0.296**

Age −0.210 −0.495**
Family income 0.326** 0.427** −0.465**

Healthy men (n = 747)

PA 0.109**

Age 0.033 −0.187**
Family income 0.110** 0.283** −0.243**

Unhealthy women (n = 145)

PA 0.201*

Age −0.053 −0.410**
Family income 0.231** 0.426** −0.351**

Healthy women (n = 670)

PA 0.074

Age −0.044 −0.205**
Family income 0.011 0.278** −0.245**
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greater PA was associated with higher QoL. After controlling for the confound-
ing variables, PA remained significant to QoL in the group of self-perceived
healthy men and women (Models 4, 8) but non-significant in the unhealthy
groups.

Investigating the difference between healthy and unhealthy groups, we found that
PA explained 7 times more variation of QoL in Model 1 (unhealthy men) than Model 3
(healthy men) (F(3,822) = 136.9690, p < 0.01); nearly 7 times more in Model 5
(unhealthy women) than Model 7 (healthy women) (F(3,809) = 221.176, p < 0.01).
These results show that although PA is a significant contributor to QoL, the
degree of association is quite different between self-perceived healthy and
unhealthy participants.

Furthermore, because family income significantly explains the variance of QoL in
Models 2 and 6, we consider that an interaction effect may exist between PA and family
income in self-perceived unhealthy people. Thus, we split the self-perceived unhealthy
people into two groups: lower income group (less than 40,000 new Taiwanese dollars
[NTD] a month) (n = 103) and higher income group (n = 123). The regression analyses
showed that PA explains 1 % (p = 0.237) variation of QoL in the lower income group
and 13 % (p < 0.01) in the higher income group. The explained variations are signif-
icantly different between the two groups (F(3,220) = 10.763, p < 0.01).

Table 3 Regression of quality of life (QoL) in men by physical activity (PA) and confounding variables

Unhealthy men (n = 81) Healthy men (n = 747)

Model 1 Model 2 Model 3 Model 4

B(se)
β

B(se)
β

B(se)
β

B(se)
β

Intercept −5.140(0.864) −5.592(1.773) −0.087(0.254) −0.597(0.435)
PA 0.077(0.028)

0.296**
0.040(0.033)
0.155

0.022(0.007)
0.109**

0.014(0.008)
0.071*

Age −0.005(0.019)
−0.030

0.011(0.005)
0.090*

Family income 0.128(0.050)
0.276*

0.036(0.014)
0.102**

Drinking statusa 0.110(0.361)
0.034

0.102(0.101)
0.040

Smoking statusb 0.242(0.145)
0.191

−0.025(0.039)
−0.026

Betel nut eating statusc 0.229(0.569)
0.047

−0.063(0.141)
−0.019

Model R2 0.088** 0.213** 0.012** 0.025**

Adjusted R2 0.076 0.150 0.011 0.017

*p < 0.05

**p < 0.01
a reference group: no drinking
b reference group: no smoking
c reference group: no betel nut eating
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Discussion

The results of our study suggest that leisure-time PA can positively explain QoL in the
groups of self-perceived unhealthy men, healthy men, and unhealthy women. This
finding is consistent with other studies that suggest that PA is a contributing factor to
QoL (Jiang et al. 2004; Lan et al. 2006; Shimada et al. 2007; Wendel-Vos et al. 2004;
Wolin et al. 2007). Our findings also show that leisure-time PA plays a much more
important role in QoL for self-perceived unhealthy participants than healthy participants
in both genders. The ratio of explained variance in leisure-time PA on QoL is 7 to 1
between the groups of self-perceived unhealthy and healthy men and women, respec-
tively, suggesting that the relationship between leisure-time PA and QoL depends on the
physical condition. If an individual is self-perceived as unhealthy, leisure-time PA seems
to be a more important factor toward QoL in daily life than in the condition of self-
perception as healthy. Therefore, self-awareness of the health condition is crucial. In the
self-perceived unhealthy group, leisure-time PA explains much more of QoL than in the
self-perceived healthy group. One reason may be that studies already show that PA is
good for QoL among populations with chronic diseases (Milani et al. 1996; Rejeski and

Table 4 Regression of quality of life (QoL) in women by physical activity (PA) and confounding variables

Unhealthy women (n = 145) Healthy women (n = 670)

Model 5 Model 6 Model 7 Model 8

B(se)
β

B(se)
β

B(se)
β

B(se)
β

Intercept −5.065(0.722) −4.715(1.645) −0.117(0.260) 0.634(0.689)

PA 0.056(0.023)
0.201*

0.034(0.025)
0.130

0.015(0.008)
0.074#

0.018(0.008)
0.088*

Age 0.012(0.014)
0.086

−0.008(0.005)
−0.061

Family income 0.116(0.052)
0.206*

−0.004(0.017)
−0.010

Drinking statusa 0.235(0.399)
0.058

−0.507(0.162)
−0.126**

Smoking statusb 0.084(0.323)
0.027

0.068(0.144)
0.019

Betel nut eating statusc −1.214(1.023)
−0.111

0.088(0.561)
0.006

Model R2 0.041* 0.090* 0.006 0.021*

Adjusted R2 0.034 0.050 0.004 0.012

# p = 0.054

*p < 0.05

**p < 0.01
a reference group: no drinking
b reference group: no smoking
c reference group: no betel nut eating
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Mihalko 2001; Ruhland and Shields 1997). Since physical ability is considered one of the
dimensions of QoL, improvement of QoL in proportion to strengthened physicality after
PA is quite natural (Morimoto et al. 2006).

Conversely, we found that if people think they are healthy, leisure-time PA may not
be a priority. Instead, attending school, working, or other factors would be more
important than leisure-time PA toward QoL (Ku et al. 2006). We suggest that there
are two possible reasons: (a) self-perceived healthy people may have had less oppor-
tunity to feel the benefits from leisure-time PA than self-perceived unhealthy people,
and (b) self-perceived healthy people may not have fully recognized the value of
leisure-time PA. Studies have shown that self-perceived healthy people put more
energy into their work rather than into PA just as youth and middle age people do
(Ku et al. 2006; Lin et al. 2007), whereas self-perceived unhealthy people concentrate
on their physical condition and develop the habit of an adequate level of PA just as
people with chronic diseases (Lin et al. 2007). Thus, we consider that people without
exercising habits may ignore the benefits from leisure-time PA or appreciate PA less.
Hence, we are concerned that self-perceived healthy people will quit leisure-time PA
easily when they think they are too busy. To prevent the consequences mentioned
above, we suggest that helping self-perceived healthy people develop and strengthen
their belief in leisure-time PA is necessary.

The present findings also suggest that leisure-time PA has a weak connection to QoL
in self-perceived unhealthy people with lower family income. These people probably
worry about their lives and thus limit their leisure-time PA due to financial problems.
Therefore, we also recommend a policy of helping self-perceived unhealthy people
engage in leisure-time PA without worrying about financial problems.

Finally, gender differences were found and, as expected, the results suggest that PA
is not related to QoL in self-perceived healthy women (Model 7). Although women in
Taiwan who may be physically active with traditional activities, such as housework and
raising children, may not consider these kinds of PA as contributing to QoL (Dunn et al.
2004), thus causing a lower relationship between leisure-time PA and QoL than in men.
Different genders are expected to have different expectations toward leisure-time PA
(Fredricks and Eccles 2005; Lin et al. 2007). For example, parents perceive that sports
or exercise is more important for their sons than for their daughters (Fredricks and
Eccles 2005). In addition, boys gain higher levels of achievement and competence from
exercise and sports than girls (Fredricks and Eccles 2005; Lin et al. 2007). Thus,
different genders will have different feelings toward PA, resulting in different levels of
association of leisure-time PAwith QoL. In addition, different attitudes toward leisure-
time PA may cause the different meanings of leisure-time PA toward QoL. One study
showed that men practice leisure-time PA because of enjoyment, whereas women
practice leisure-time PA because of the recommendation of physicians (Azevedo
et al. 2007). Thus, we suggest that men would get more benefits from PA in their
QoL than women. Furthermore, we suggest that in traditional Chinese culture, women
are expected to obey standard conventions, which restrict them from doing any form of
leisure-time PA in which they are interested (Gates 1989; Hershatter 2004); however,
studies have suggested that PA is good for women (Carlsson et al. 2006; Lin et al.
2007). Thus, we suggest that encouraging women to engage in PA based only on the
reason of maintaining physical health is not the best policy; because women may not
enjoy leisure-time PA and reduce the benefits (Azevedo et al. 2007). Moreover, women
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in Taiwan may resist doing exercise because of the muscular effects after exercise.
Since a muscular body may conflict with the beauty of slim and slender in the East
(Shih and Kubo 2005), women in Taiwan may consequently lose interests in
engaging in leisure-time PA. Thus, helping women in Taiwan find the fun
aspect of leisure-time PA and supporting them to feel pleasure, playfulness,
and achievement when they are doing PA can let women gain more advantages
from PA. Exercise programs with fun are warranted, especially fitness programs
that will not make them muscular.

There were some limitations in our study. First, our QoL was not measured by
standardized instruments and our measure of QoL may not encompass all aspects of
QoL. Second, in our study, QoL was easily influenced by some daily life events, such as
car accidents or cancer, and we could not control for these negative events as the research
project was not designed for these types of research questions. Third, PAwas measured
by a subjective questionnaire and could be biased or subject to mistaken memory (Lin
et al. 2013). We suggest a program designed to be conducted which contains a standard-
ized QoL questionnaire, objective measures of PA, and that includes daily life events.
Furthermore, a longitudinal study could be better than a cross-sectional study. This will
help us understand better how PA contributes to QoL.

Table 5 Regression of quality of life (QoL) in men by physical activity (PA) and confounding variables

Unhealthy men (n = 81) Healthy men (n = 747)

Model 1 Model 2 Model 3 Model 4

B(se)
β

B(se)
β

B(se)
β

B(se)
β

Intercept −5.281(1.002) −6.538(2.211) 0.041(0.245) −0.650(0.483)
PA 0.105(0.032)

0.344**
0.048(0.038)
0.156

0.015(0.007)
0.075*

0.010(0.008)
0.053

Age −0.008(0.021)
−0.047

0.012(0.004)
0.104**

Family income 0.154(0.058)
0.306**

0.037(0.014)
0.106**

Drinking statusa 0.564(0.584)
0.107

0.245(0.133)
0.072

Smoking statusb 0.794(0.573)
0.151

−0.094(0.133)
−0.028

Betel nut eating statusc 0.338(0.835)
0.046

−0.175(0.171)
−0.041

Model R2 0.118** 0.247** 0.006* 0.030**

Adjusted R2 0.107 0.186 0.004 0.022

*p < 0.05

**p < 0.01

QoL was calculated without using item BHow was your physical status in the past 2 weeks?^
a reference group: no drinking
b reference group: no smoking
c reference group: no betel nut eating
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Fourth, although we controlled for important confounders such as age and healthy
behaviors, some factors such as education and marital status were not adjusted in
analysis due to lack of such information in our derived dataset. This may somewhat
explain our low values of R2 in the regression models. Therefore, future studies are
needed to adjust for these potential confounders. Fifth, our dataset was relatively old
(launched in 2000), and our results may be biased because the lifestyles and PA may
have been changed over time. However, our results may not be seriously biased
because we investigated the relationship between PA and QoL, instead of the
performances of PA and QoL (e.g., the intensity and pattern of the PA, the QoL
level). We justified that if the relationships between QoL and PA exist in the dataset,
the relationships might not be changed just as the relationship between PA and weight
status is consistent across different eras. Especially, Taiwan has been become a
developed country in 1998 based on the gross domestic product (GDP), and the
government has made policies for engaging in leisure-time PA for Taiwanese.
Despite our justifications, we suggest that future studies with a contemporary dataset
are warranted to corroborate our findings. Lastly, some may argue that using a sub-
variable of our dependent variable (i.e., QoL) to stratify our sample is not adequate;
hence, we re-analyzed our regression models using QoL measured without the item for

Table 6 Regression of quality of life (QoL)a in women by physical activity (PA) and confounding variables

Unhealthy women (n = 145) Healthy women (n = 670)

Model 5 Model 6 Model 7 Model 8

B(se)
β

B(se)
β

B(se)
β

B(se)
β

Intercept −4.774(0.771) −2.346 (2.120) −0.202(0.255) 0.319(0.779)

PA 0.065(0.024)
0.217**

0.034(0.028)
0.112

0.016(0.008)
0.078*

0.018(0.008)
0.088*

Age 0.002(0.016)
0.015

−0.009(0.005)
−0.066

Family income 0.131(0.059)
0.204*

0.002(0.017)
0.005

Drinking statusb 0.365(0.581)
0.060

−0.505(0.171)
−0.120**

Smoking statusc −0.063(1.133)
−0.006

0.015(0.367)
0.002

Betel nut eating statusd −2.622(1.603)
−0.150

0.380(0.635)
0.024

Model R2 0.047** 0.108* 0.006* 0.021*

Adjusted R2 0.040 0.069 0.005 0.012

*p < 0.05

**p < 0.01
a QoL was calculated without using item BHow was your physical status in the past 2 weeks?^
b reference group: no drinking
c reference group: no smoking
d reference group: no betel nut eating
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stratification (i.e., BHow was your physical status in the past 2 weeks?^). The results
were similar to those from our primary analyses (Tables 5 and 6).

The findings of the present study can be used by policymakers to develop strategies
supporting self-perceived unhealthy people to engage in leisure-time PA. Since our
findings indicate that finances could be a factor influencing the association between PA
and QoL in self-perceived unhealthy people, we suggest that the government’s building
up a system of leisure-time PA for public use can resolve some of the financial
problems. Also, policymakers can use the present study as evidence to encourage
adults in Taiwan—especially self-perceived healthy individuals—to change their life-
styles, to stay alert to their health condition, to keep doing exercise to prevent negative
consequences of declining physical health. The reason we should encourage the self-
perceived healthy population to value leisure-time PA is to prevent them from taking
their healthy condition for granted. If they do not value the importance of PA, they may
easily give up doing leisure-time PA with a moderate to vigorous level of intensity,
resulting in the consequence of their physical condition declining. Policymakers may
also want to use our study results to encourage women to design their own leisure-time
PA that benefits them.
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