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Validation of the Chinese version of the physical 
activity stages of change questionnaire
Kahar Abula1*, Jürgen Beckmann1, Kai Chen2 and Peter Gröpel1

Abstract: Background/Objective: Sharp decline in physical activity has been observed 
among Chinese youth in recent decades. The transtheoretical model of behavior 
change (TTM) provides a useful framework for developing effective intervention 
programs. Yet the application of the TTM in China has been limited due to the lack 
of a valid TTM-based questionnaire to examine different stages of physical activity 
behavior. Therefore, the purpose of the present study was to translate the Physical 
Activity Stages of Change Questionnaire (PASCQ), which is a well-validated scale 
based on the TTM, into Chinese and to test the psychometric properties of this 
Chinese version. Methods: The PASCQ was translated from English into Chinese and 
its internal consistency, one-week test–retest reliability and concurrent validity were 
tested in a sample of Chinese university students. Results: Both the internal consis-
tency and the test–retest reliability satisfied psychometric standards. The Chinese 
version of the PASCQ also successfully discriminated between individuals with differ-
ent levels of physical activity, which indicated a good concurrent validity. In particu-
lar, participants in the action and maintenance stages reported significantly higher 
energy expenditure than participants in the precontemplation, contemplation, and 
preparation stages. Conclusions: The results indicate good reliability and concurrent 
validity of the Chinese version of the PASCQ. The questionnaire may be profitably 
used to identify individuals at different stages of physical activity behavior, which 
may help in physical activity promotion programs among Chinese college students.
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an all-or-none phenomenon, which means that 
scholars arbitrarily categorized individuals into 
either an active or inactive group. Yet, according to 
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activity behavior is an ongoing process of change 
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validation of the Chinese version of the PASCQ in 
the present study may contribute to more research 
on how to promote a physically active lifestyle. This 
questionnaire is also necessary for the application 
of the Transtheoretical Model to develop effective 
stage-matched intervention programs in China.
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1. Introduction
Regular physical activity is not an all-or-none phenomenon but an ongoing process of change 
(Marcus & Forsyth, 2003; Marcus, Rossi, Selby, Niaura, & Abrams, 1992). That means, individuals who 
are currently inactive may still have the intentions to start exercising again in the future and, at the 
same time, individuals who are currently physically active may step back into inactivity after some 
time. However, most intervention programs for physical activity promotion failed to consider the 
complex, dynamic nature of physical activity behavior and simply categorize individuals into either 
an active or inactive group (Spencer, Adams, Malone, Roy, & Yost, 2006). Such an arbitrary way of 
all-or-none dichotomy may impair the effectiveness of the intervention program due to ignoring 
motivational shifts in the process of adoption and maintenance of physical activity behavior.

The transtheoretical model of behavior change (TTM; Prochaska & DiClemente, 1983) was devel-
oped to help explain how people change their behavior. In the TTM, behavior change is considered 
as a dynamic rather than “all-or-none” phenomenon, which means that people go through change 
as a process over time. In particular, individuals first work through cognitive and affective processes 
leading to adoption of a new behavior, and then they move to using behavioral strategies to estab-
lish a new pattern of behavior. Although the TTM was initially developed to treat addictive behaviors, 
it has also been widely used as a theoretical framework to change people’s physical activity behavior 
(Sonstroem, 1988). Marcus et al. (1992) were the first who applied the TTM in the field of physical 
activity behavior. Marcus et al. argued that, like other health behaviors, physical activity behavior is 
also an ongoing process and people need to move through different stages to finally alter their 
physical activity behavior.

Based on the TTM, Marcus et al. (1992) describe five distinct stages involved in the process of ex-
ercise behavior change: precontemplation, contemplation, preparation, action, and maintenance. 
Precontemplators are those who are not physically active and have no intention to become active. 
Contemplators are also physically inactive but are thinking about becoming active, though no actual 
action has yet been undertaken. Preparers are physically active, but their physical activity is not at 
the recommended level (i.e. 150  min of moderate to vigorous physical activity per week; World 
Health Organization (WHO), 2010). Individuals in the action stage are currently physically active at 
the recommended level but have been active for fewer than six months. Finally, individuals in the 
maintenance stage are currently physically active at the recommended levels and have been active 
for six or more months.

Marcus et al. (1992) have also identified a number of cognitive and behavioral strategies used 
throughout the stages of change (see also Marcus & Lewis, 2003). Cognitive strategies include in-
creasing knowledge, being aware of risks, caring about consequences to others, comprehending 
benefits, and increasing healthy opportunities. Behavioral strategies include substituting alterna-
tives, enlisting social support, rewarding yourself, committing yourself, and reminding yourself. 
Notably, these strategies are not equally relevant when processing through the stages of change; 
cognitive strategies typically peak in the preparation stage, whereas behavioral strategies typically 
peak at the action stage. From an applied perspective, individuals at different stages therefore re-
quire different intervention strategies to adapt and maintain physical activity behavior (Marcus & 
Forsyth, 2003; Marcus & Simkin, 1993). Indeed, a number of studies supported that delivering stage-
targeted interventions was more effective in increasing participants’ physical activity than delivering 
general, non-targeted interventions (Marshall & Biddle, 2001).

To test the stages of physical activity behavior change, Marcus and Simkin (1993) developed the 
Physical Activity Stages of Change Questionnaire (PASCQ). The PASCQ consists of four items that 
categorize individuals into the five different stages of physical activity behavior change: 



Page 3 of 7

Abula et al., Cogent Psychology (2016), 3: 1228509
http://dx.doi.org/10.1080/23311908.2016.1228509

precontemplation, contemplation, preparation, action, and maintenance (for details, see the Method 
section). For construct validity of the scale, Marcus and Simkin compared various types of exercise-
staging algorithms and found that the five-stage model best defined the study population. The stag-
ing algorithm also discriminated those in the action and maintenance stages from those in the 
preaction stages (i.e. precontemplation, contemplation, preparation) in the level of self-reported 
exercise, indicating good concurrent validity (Sarkin, Johnson, Prochaska, & Prochaska, 2001).

Although there is enough evidence for acceptable validity of the PASCQ (see Spencer et al., 2006; 
for a review) and the scale was previously translated into other languages and used in different 
countries, for example, France (Romain et al., 2012) and Brazil (Dumith, Gigante, & Domingues, 
2007), yet most of the previous validation and intervention studies are limited to Western countries. 
Thus, it is not clear whether the PASCQ also applies to different, non-Western cultures. The Chinese 
represent a distinct cultural, social, and ethnic population compared to those in Western countries, 
and physical activity may thus be perceived differently. There are some kinds of physical activity 
such as Tai Chi, Wu Shu, stair climbing, and Qi Gong which are very prevalent and common in China 
but not in Western countries. Moreover, no national physical activity guidelines have been published 
in China so far, neither are there sufficient mass media health promotion campaigns which would 
make people more aware of physical activity benefits. Whether or not the PASCQ can be reliably 
used in China is thus unknown.

Therefore, the purpose of the present study was to translate the PASCQ into Chinese, and to exam-
ine reliability and concurrent validity of the Chinese version of the PASCQ in a sample of Chinese col-
lege students. The existence of a valid instrument to measure physical activity behavior change may 
help to effectively apply physical activity programs among the Chinese student population. The PASCQ 
(Marcus & Simkin, 1993) was translated from English into Chinese by the first author and the transla-
tion was verified by three independent experts in exercise psychology. To obtain test–retest reliability, 
the Chinese version of the PASCQ was administered twice: at the beginning of the study and one week 
later. The one-week interval was chosen because, unlike traits, physical activity behavior is a dynamic 
process which may change within weeks. A longer time-period might thus be inappropriate for testing 
test–retest reliability. To test concurrent validity, we compared the PASCQ with the participants’ cur-
rent level of physical activity (see Marcus & Simkin, 1993; for a similar procedure). It was expected that 
individuals in action and maintenance engage in physical activity more than individuals in precontem-
plation, contemplation, and preparation. No differences were expected between individuals in action 
and maintenance as they should only differ in how long they regularly exercise, with those in action 
exercising regularly for fewer than six months and those in maintenance for more than six months 
(Marcus et al., 1992). Similarly, individuals in both the precontemplation and the contemplation stages 
are currently physically inactive and they should therefore not differ in the level of physical activity.

2. Method

2.1. Participants
Two hundred and ninety-eight college students (133 women and 165 men) voluntarily participated 
in the study. Their age ranged from 17 to 26 years (M = 20.9 years, SD = 2.04). The study was ap-
proved by the ethic board of the Peking University. All participants provided informed consent before 
taking part in this study.

2.2. Procedure
The PASCQ was translated from English into Chinese by the first author and the translation was veri-
fied by three independent experts, one of them working in the USA and two of them working in 
China, who were all fluent in both English and Chinese. Based on the experts’ feedback, Wu Shu, Qi 
Gong, stair climbing, and Tai Chi were added to the examples of physical activity that are defined in 
the questionnaire instructions. A pilot test with 15 Chinese students supported the feasibility of this 
version of the PASCQ. The Chinese version of the PASCQ was administered twice: at the beginning of 
the study and one week later.
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2.3. Instruments
Two self-reported scales were included. First, the PASCQ (Marcus & Simkin, 1993) was translated into 
Chinese and used to test the different stages of exercise behavior (the Chinese version of the PASCQ 
is presented in the Appendix 1). The PASCQ consists of four items with a binary type (yes/no) re-
sponse format: “I am currently physically active,” “I intend to become more physically active in the 
next 6 months,” “I currently engage in regular physical activity,” and “I have been regularly physi-
cally active for the past 6 months.” Participants were classified into the five different stages by the 
following scoring algorithm (Marcus & Simkin, 1993): “I am currently not physically active (1/no), and 
I am not thinking of doing so for the next 6 months (2/no)” (precontemplation); “I am currently not 
physically active (1/no), but I am thinking of doing so in the next 6 months (2/yes)” (contemplation); 
“I am currently physically active (1/yes), but I do not exercise regularly (3/no)” (preparation); “I ex-
ercise regularly (1 & 3/yes), but I have been doing so for less than the past 6 months (4/no)” (action); 
and “I currently exercise regularly, and I have done so for longer than 6 months (1, 3, & 4/yes)”.

As a second step, the short version of the International Physical Activity Questionnaire (IPAQ) 
(Craig et al., 2003) was employed to assess participants’ level of physical activity. We used the well-
validated Chinese version of the IPAQ (Qu & Li, 2004). In this questionnaire, participants recall the 
frequency and the duration of walking, moderate, and vigorous physical activity (in minutes) in the 
last seven days across all life domains (e.g. work, leisure-time, transport). The IPAQ consists of seven 
items. An example item is “During the last 7 days, on how many days did you do such vigorous physi-
cal activities as heavy lifting, digging, aerobics, or fast bicycling?” Scoring was conducted according 
to the IPAQ protocol (see http://www.ipaq.ki.se) and the total energy expenditure (metabolic equiva-
lent of task; MET) was calculated as followed: MET minutes per week  =  8.0*vigorous-intensity 
minutes*vigorous-intensity days  +  4.0*moderate-intensity minutes*moderate days  +  3.3*walking 
minutes*walking days.

3. Results
The Chinese version of the PASCQ showed sufficient internal consistency; the Cronbach’s alpha was 
0.71 in both administrations. The one-week test–retest reliability was also sufficiently high; the intra-
class correlation coefficient was 0.91 (95% CI, 0.89–0.93). Men and women were equally distributed 
across the PASCQ stages, χ2(4) = 4.23, p = 0.38.

A one-way analysis of variance revealed significant group differences in the total energy expendi-
ture (MET) across the PASCQ stages, F(4, 293) = 34.47, p < 0.001, ηp

2 = 0.32. Means and standard de-
viations are presented in Table 1. Post hoc comparisons (Tukey HSD) showed that, as expected, 
individuals in both action and maintenance had higher total energy expenditure than individuals in 
all other stages (all ps < 0.001, Cohen’s ds > 1.08). Individuals in preparation were slightly more ac-
tive than those in precontemplation and contemplation, but these differences were not significant 
(ps > 0.13, Cohen’s ds < 0.52). Individuals in action and maintenance did not differ from each other 
(p = 0.73, Cohen’s d = 0.19). Similarly, the MET was the same in precontemplation and contemplation 
(p = 0.93, Cohen’s d = 0.22).

Table 1. Means (and standard deviations) of the total energy expenditure (MET) across the 
stages of physical activity behavior

n % Total energy  expenditure
Precontemplation 33 11.1 1,113.83  (785.01)

Contemplation 103 34.6 962.18  (605.10)

Preparation 73 24.5 1,305.79  (726.28)

Action 27 9.1 2,673.19  (1,616.68)

Maintenance 62 20.8 2,402.86  (1,297.89)

http://www.ipaq.ki.se
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4. Discussion
The results of this supported the reliability and the concurrent validity of the Chinese version of the 
PASCQ. Both the Cronbach’s alpha and the one-week test–retest reliability were in accordance with 
psychometric standards. Moreover, the questionnaire successfully discriminated between individuals 
with different physical activity levels. Individuals in action and maintenance reported significantly 
higher energy expenditure in the last 7 days than individuals in precontemplation, contemplation, 
and preparation. These results are in line with similar validation studies in Western countries 
(Hausenblas, Dannecker, Connaughton, & Lovins, 1999; Hausenblas, Dannecker, & Downs, 2003).

Potential benefits of the validated Chinese version of the PASCQ include both diagnostics and inter-
vention. According to Prochaska and DiClemente (1983), people in different stages generally use 
different strategies for behavior change. For example, individuals in the preaction stages (i.e. precon-
templation, contemplation, and preparation) typically use more cognitive and fewer behavioral strat-
egies than individuals in the more active stages (i.e. action and maintenance). In particular, those in 
precontemplation and contemplation benefit especially from increasing knowledge of physical activ-
ity effects, providing tips for everyday life, and setting specific physical activity goals, whereas those 
in preparation especially value self-monitoring devices such as pedometers and exercise apps. 
Further, people in action and maintenance need strategies to prevent relapse and continue being 
physically active, which may include keeping the physical activity interesting by varying the route, 
inviting friends, or rewarding oneself (Reed, Velicer, Prochaska, Rossi, & Marcus, 1997). The identifica-
tion of individuals that are classified in different stages, such as by using the PASCQ, thus helps to 
deliver stage-matched intervention programs, thereby contributing to successful behavior change.

Better diagnostic of physical activity behavior change is also necessary when considering the rapid 
decline in physical activity behavior among Chinese in recent decades (Ng & Popkin, 2012). The aver-
age level of physical activity per week has fallen by 32% from 1991 to 2006, and merely 13.2% of 
Chinese men and 8.4% of Chinese women reported of engaging in leisure-time exercise in 2006 (Ng, 
Norton, & Popkin, 2009). Notably, the PASCQ contributes to better understanding of who is at which 
stage of physical activity behavior change and, consequently, what intervention strategies should be 
applied (Suminski & Petosa, 2002). This may in turn help delivering effective intervention programs 
to reverse the trend of declining physical activity in China.

To sum up, the present work extends the existing literature by translating the PASCQ into Chinese 
and providing support for the validity of this version. However, the present results are limited to 
Chinese college students. Whether or not the results of the present study can be generalized to 
other age and education groups is unknown. Researchers are welcomed to replicate the present 
study with different age and education samples, and in different regions in China.

Acknowledgments
Authors are grateful for Ablajan Abduwaqi, Maimaiti Aili, 
Zhong Kai He, Fu Quan Lu, and Cheng Wa Cheong for their 
help during the implementation of the study.

Funding
This work was supported by the German Research 
Foundation (DFG) and the Technische Universität München 
(TUM) in the framework of the Open Access Publishing 
Program.

Competing Interest
The authors declare no competing interest.

Author details
Kahar Abula1

E-mail: kahar.abula@tum.de
Jürgen Beckmann1

E-mail: juergen.beckmann@tum.de
Kai Chen2

E-mail: kai.chen@tum.de
Peter Gröpel1

E-mail: peter.groepel@tum.de
1 �Department of Sport and Health Sciences, Technische Universität 

München, Georg-Brauchle-Ring 60/62, München 80992, Germany.
2 �Department of Physical Education, South West Jiao Tong 

University, Cheng Du, China.

Citation information
Cite this article as: Validation of the Chinese version of the 
physical activity stages of change questionnaire, Kahar 
Abula, Jürgen Beckmann, Kai Chen & Peter Gröpel, Cogent 
Psychology (2016), 3: 1228509.

References
Craig, C. L., Marshall, A. L., Sjorstrom, M., Bauman, A. E., Booth, 

M. L., Ainsworth, B. E., ... Oja, P. (2003). International 
physical activity questionnaire: 12-country reliability and 
validity. Medicine and Science in Sports and Exercise, 35, 
1381–1395. doi:10.1249/01.MSS.0000078924.61453.FB

mailto:kahar.abula@tum.de
mailto:juergen.beckmann@tum.de
mailto:kai.chen@tum.de
mailto:peter.groepel@tum.de
http://dx.doi.org/10.1249/01.MSS.0000078924.61453.FB


Page 6 of 7

Abula et al., Cogent Psychology (2016), 3: 1228509
http://dx.doi.org/10.1080/23311908.2016.1228509

Dumith, S. C., Gigante, D. P., & Domingues, M. R. (2007). Stages 
of change for physical activity in adults from Southern 
Brazil: A population-based survey. International Journal of 
Behavioral Nutrition and Physical Activity, 4(1), 1–10.

Hausenblas, H. A., Dannecker, E. A., Connaughton, D. P., & 
Lovins, T. R. (1999). Examining the validity of the stages 
of exercise change algorithm. American Journal of Health 
Studies, 15, 94–99.

Hausenblas, H. A., Dannecker, E. A., & Downs, D. S. (2003). 
Examination of the validity of a stages of exercise change 
algorithm. Journal of Applied Social Psychology, 33, 1179–
1189. doi:10.1111/j.1559-1816.2003.tb01944.x

Marcus, B. H., & Forsyth, L. (2003). Motivating people to be 
physically active. Champaign, IL: Human Kinetics (US).

Marcus, B. H. & Lewis, B. A. (2003). Physical activity and the 
stages of motivational readiness for change model. 
President’s Council on Physical Fitness and Sports Research 
Digest, 4, 1–8.

Marcus, B. H., & Simkin, L. R. (1993). The stages of exercise 
behavior. Journal of Sports Medicine & Physical Fitness, 
33, 83–88.

Marcus, B. H., Rossi, J. S., Selby, V. C., Niaura, R. S., & Abrams, 
D. B. (1992). The stages and processes of exercise 
adoption and maintenance in a worksite sample. Health 
Psychology, 11, 386–395. 
http://dx.doi.org/10.1037/0278-6133.11.6.386

Marshall, S. J., & Biddle, S. J. (2001). The transtheoretical 
model of behavior change: A meta-analysis of 
applications to physical activity and exercise. Annals 
of Behavioral Medicine, 23, 229–246. doi:10.1207/
S15324796ABM2304_2

Ng, S. W., & Popkin, B. M. (2012). Time use and 
physical activity: A shift away from movement 
across the globe. Obesity Reviews, 13, 659–680. 
doi:10.1111/j.1467-789X.2011.00982.x

Ng, S. W., Norton, E. C., & Popkin, B. M. (2009). Why have 
physical activity levels declined among Chinese adults? 
Findings from the 1991–2006 China health and nutrition 

surveys. Social Science & Medicine, 68, 1305–1314. 
doi:10.1016/j.socscimed.2009.01.035

Prochaska, J. O., & DiClemente, C. C. (1983). Stages and 
processes of self-change of smoking: Toward an 
integrative model of change. Journal of Consulting Clinical 
Psychology, 51, 390–395. 
http://dx.doi.org/10.1037/0022-006X.51.3.390

Qu, N. N., & Li, K. J. (2004). Study on the reliability and validity 
of international physical activity questionnaire. Chinese 
Journal of Epidemiology, 25, 265–268.

Reed, G. R., Velicer, W. F., Prochaska, J. O., Rossi, J. S., & Marcus, 
B. H. (1997). What makes a good staging algorithm: 
Examples from regular exercise American Journal of 
Health Promotion, 12, 57–66. 
http://dx.doi.org/10.4278/0890-1171-12.1.57

Romain, A. J., Bernard, P., Attalin, V., Gernigon, C., Ninot, G., 
& Avignon, A. (2012). Health-related quality of life and 
stages of behavioural change for exercise in overweight/
obese individuals. Diabetes & Metabolism, 38, 352–358. 
http://dx.doi.org/10.1016/j.diabet.2012.03.003

Sarkin, J. A., Johnson, S. S., Prochaska, J. O., & Prochaska, 
J. M. (2001). Applying the transtheoretical model to 
regular moderate exercise in an overweight population: 
Validation of a stages of change measure. Preventive 
Medicine, 33, 462–469. doi:10.1006/pmed.2001.0916

Sonstroem, R. J. (1988). Psychological models. In R. Dishman 
(Ed.), Exercise adherence (pp. 125–154). Champaign, IL: 
Human Kinetics.

Spencer, L., Adams, T. B., Malone, S., Roy, L., & Yost, E. (2006). 
Applying the transtheoretical model to exercise: A systematic 
and comprehensive review of the literature. Health Promotion 
Practice, 7, 428–443. doi:10.1177/1524839905278900

Suminski, R. R., & Petosa, R. (2002). Stages of change 
among ethnically diverse university students. 
Journal of American University Health, 51, 26–31. 
doi:10.1080/07448480209596324

World Health Organization. (2010). Global recommendations 
on physical activity for health. Geneva: Author.

http://dx.doi.org/10.1111/j.1559-1816.2003.tb01944.x
http://dx.doi.org/10.1037/0278-6133.11.6.386
http://dx.doi.org/10.1037/0278-6133.11.6.386
http://dx.doi.org/10.1207/S15324796ABM2304_2
http://dx.doi.org/10.1207/S15324796ABM2304_2
http://dx.doi.org/10.1111/j.1467-789X.2011.00982.x
http://dx.doi.org/10.1016/j.socscimed.2009.01.035
http://dx.doi.org/10.1037/0022-006X.51.3.390
http://dx.doi.org/10.1037/0022-006X.51.3.390
http://dx.doi.org/10.4278/0890-1171-12.1.57
http://dx.doi.org/10.4278/0890-1171-12.1.57
http://dx.doi.org/10.1016/j.diabet.2012.03.003
http://dx.doi.org/10.1016/j.diabet.2012.03.003
http://dx.doi.org/10.1006/pmed.2001.0916
http://dx.doi.org/10.1177/1524839905278900
http://dx.doi.org/10.1080/07448480209596324


Page 7 of 7

Abula et al., Cogent Psychology (2016), 3: 1228509
http://dx.doi.org/10.1080/23311908.2016.1228509

Appendix 1
The Chinese version of the physical activity stages of change questionnaire.
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