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Abstract

Background: Based on the transtheoretical model, the current study investigated whether awareness of physical activity (PA) recommendations
had an impact on the stages of PA behavior change and levels of PA among Chinese college students.
Methods: In Study 1, with a cross-sectional study design, 9826 students were recruited, and their knowledge of international PA recommendations,
PA stage distribution, and self-reported PA level were surveyed. Pearson’s χ2 test was used to test whether those participants who were aware and
not aware of PA guidelines were equally distributed across the stages of PA behavior, and independent t test was conducted to test the group
difference in the actual levels of PA. In Study 2, 279 students who were not aware of the PA recommendations were randomly allocated to either
an intervention group or a control group, and only those in the intervention group were presented with international PA guidelines. In both groups,
students’ PA stages and PA level were examined before the test and then 4 months post-test. McNemar’s test for correlated proportions and
repeated-measures analysis of variance were conducted to examine the changes in PA stage membership and PA level after the intervention.
Results: Study 1 results revealed that only 4.4% of the surveyed students had correct knowledge of PA recommendations. Those who were aware
of the recommendations were in later stages of PA behavior (χ2(4) = 167.19, p < 0.001). They were also significantly more physically active than
those who were not aware of the recommendations (t(443.71) = 9.00, p < 0.001, Cohen’s d = 0.53). Study 2 results demonstrated that the
intervention group participants who were at the precontemplation and contemplation stages at the pre-test each progressed further in the PA stages
in the post-test (χ2(1) = 112.06, p < 0.001; χ2(1) = 118.76, p = 0.03, respectively), although no significant change in PA level was observed
(t(139) < 1, p = 0.89).
Conclusion: The results showed that awareness of the PA recommendations was associated with higher stages and levels of PA behavior, and a
brief educational exposure to PA recommendations led to improved stages of PA behavior but no change in the levels of PA among Chinese college
students. More effective public health campaign strategies are needed to promote the dissemination of the PA recommendations and to raise the
awareness of the Chinese student population.
© 2018 Production and hosting by Elsevier B.V. on behalf of Shanghai University of Sport. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Numerous studies show that regular physical activity (PA)
benefits health and well-being.1–3 Yet for the majority of the
population worldwide, a significant drop in PA level in recent
decades has been reported.4 Health organizations such as

the American College of Sports Medicine or the World Health
Organization (WHO) published their recommendations on PA
for health, suggesting at least 150 min of moderate- to
vigorous-intensity PA throughout the week.5,6 However, little
effort has been taken to educate people about these guidelines.
For example, Kay et al.7 found that only 36% of the national
survey responders were aware of the PA recommendations
in the USA. Similarly, the recommendations were correctly
recalled by only 15% of responders in the UK.8,9 Thus, it is not
clear whether the published guidelines actually affect people’s
PA behavior.
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To the best of our knowledge, until now no official PA
guideline has been published in the Mainland of China. In an
effort to provide guidance to public health authorities, the
present study investigated whether people’s awareness of PA
guidelines is associated with enhanced levels of PA.

Although awareness and knowledge of behavioral recom-
mendations are important prerequisites for actual behavior
and behavioral change,10,11 prior research on the relationship
between awareness of PA recommendations and actual PA
shows mixed results.12–14 Cameron et al.12 and Plotnikoff et al.13

found that awareness of PA recommendations predicted the
level of PA, with those who were aware of the recommendations
being significantly more physically active than those who were
not aware of the recommendations. In contrast, Morrow et al.14

found no association between awareness of the recommenda-
tions and the actual level of PA. Similarly, the results of inter-
vention studies that increased participants’ awareness level are
also inconsistent. Loughlan and Mutrie15 found a significant
increase in the level of PA after the intervention, whereas
Plotnikoff et al.13 reported no significant change.

A possible explanation for the inconsistent results is that
awareness of PA recommendations does not directly affect
behavior; people must first develop intentions to exercise.
Marcus et al.16 argued that individuals need to move through
different stages to finally alter their PA behavior. Marcus et al.16

applied the transtheoretical model of health behavior change,
which defines behavior change as a dynamic, stage-based
process.17,18 In this model, individuals first work through
cognitive and affective processes leading to adoption of a
new behavior, and then they move to using behavioral strategies
to establish a new pattern of behavior. Based on this model,
Marcus et al.16 proposed 5 distinct stages involved in the
process of PA behavior change: precontemplation, contempla-
tion, preparation, action, and maintenance. Precontemplators
are physically inactive and have no intention to become active.
Contemplators are also inactive but are thinking about becoming
active, though no actual action has yet taken place. Preparers are
physically active but not at the recommended level. Individuals
in the action stage are physically active at the recommended
level but have been active for less than 6 months. Finally,
individuals in the maintenance stage are physically active at
the recommended level and have been active for 6 or more
months.

Prior research supports the validity of the stages of PA
behavior.18 Marcus et al.16 have also identified a number of
cognitive and behavioral strategies used throughout the stages
of change. Cognitive strategies, such as increasing knowledge,
being aware of risks, or comprehending benefits, typically
peak in the preparation stage, whereas behavioral strategies
such as enlisting social support, rewarding oneself, or remind-
ing oneself typically peak in the action stage. Accordingly,
for a successful behavior change, increasing awareness of PA
recommendations may apply only to precontemplation, con-
templation, and preparation stages.19 Therefore, awareness of
PA recommendations is especially likely to increase intentions
to take part in PA regularly. Regarding actual behavior, aware-
ness of the recommendations may not automatically increase

the level of PA because the behavioral strategies are of higher
relevance in action and maintenance stages.16

To test this proposition, we measured the awareness of
the international (WHO) PA recommendations, the stages
of PA behavior change, and the level of PA among Chinese
college students. Research evidence indicates that PA level
throughout life declines most dramatically from late adoles-
cence to early adulthood, that is, during college years.20–22

Investigating college students may therefore have important
implications for active lifestyle and health promotion among
the population, and China has the largest college student popu-
lation in the world, 25.5 million in 2014.23

Two separate studies were conducted. In Study 1, we tested
the associations between the awareness of PA recommenda-
tions, the stages of PA behavior change, and the current levels
of PA. In Study 2, we tested whether increased awareness of PA
recommendations resulted in a shift from earlier to later stages
of PA behavior change and an increase in actual PA at the same
time. As far as we know, the present study is the first attempt to
assess the impact of PA recommendations on stages of PA
behavior and PA level in China.

2. Study 1

Study 1 addressed the awareness of PA recommendations.
Because there has been no prior research in this field in China,
we were first interested in the proportion of students who were
aware of the international (WHO) recommendations on PA for
health. For descriptive reasons, awareness of the recommenda-
tions was also measured among physical education (PE) teach-
ers, a sample of professionals that one would typically expect to
have this knowledge. Furthermore, we tested whether students
who were and who were not aware of the recommendations
were at different stages of PA behavior. Finally, Study 1 also
explored the association between awareness of the recommen-
dations and the current level of self-reported PA.

2.1. Methods

2.1.1. Participants
A total of 9826 college students (5652 females and 4174

males) completed the survey. Participants were recruited across
universities in Beijing, Chengdu, Wuhan, Ürümqi, and Kashgar.
Their ages ranged from 16 to 30 years (21.00 ± 2.13 years,
mean ± SD). In addition, 251 PE teachers (109 females and
142 males) were surveyed on their awareness of PA recommen-
dations. Teachers were on average 39.50 ± 5.07 years old
(range from 26 to 55 years). The study used a cross-sectional
research design. The study was approved by the Ethics Board
of Peking University, and all participants provided written
informed consent before taking part in this study.

2.1.2. Instruments
Stages of PA behavior were measured with the Physical

Activity Stage of Change Questionnaire.24 In particular, we
used the previously validated Chinese version.25 The question-
naire consists of 4 items that group individuals into 1 of the 5
stages of PA behavior. An example item is “I intend to become
more physically active in the next 6 months”. The participants’

78 K. Abula et al.



levels of PA were measured by the short version of the Inter-
national Physical Activity Questionnaire.26 We used the Chinese
version, which was previously validated among college stu-
dents and demonstrated good psychometric properties in the
Mainland of China.27 In this questionnaire, participants recall
the frequency and the duration of walking and moderate and
vigorous PA in the past 7 days across all life domains. An
example item is “During the past 7 days, on how many days did
you do vigorous physical activities like heavy lifting, digging,
aerobics, or fast bicycling?” To assess the awareness of PA
recommendations, participants were asked “Do you know what
the international recommendations are for taking part in physi-
cal activity, in terms of minutes per week of moderate- to
vigorous-intensity physical activity?”9 Participants who
responded “no” were labeled as “don’t know”. Participants who
responded “yes” were then asked “What are the international
physical activity recommendations?” Answers of 150 min per
week, which are in line with current PA recommendations,6

were considered correct. Participants with answers of greater
than 150 min per week were labeled as overestimators, and
those giving answers of less than 150 min per week were
labeled as underestimators.

2.1.3. Statistical analyses
Descriptive analyses were conducted to examine the propor-

tion of students and teachers who had accurate knowledge of
PA guidelines. Pearson’s χ2 test was used to test whether
participants who were aware and not aware of PA guidelines
were equally distributed across the stages of PA behavior, and
Cramer’s V was calculated to test the association between
awareness of the recommendation and stages of PA behavior.
Finally, independent t test was conducted to test the difference
in PA levels among those who are aware and those who are
not aware of the guideline. The total energy expenditure
(metabolic equivalent of task; MET) was calculated as an
index of actual PA as follows: 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.28

2.2. Results

The PA recommendations were accurately reported by
4.4% of students, whereas 3.8% overestimated, 10.9% under-
estimated, and 80.9% reported not being aware of the recom-
mendations (Table 1). PE teachers had better knowledge, with
14.7% of them correctly reporting, 13.2% overestimating,
22.3% underestimating, and 49.8% who did not know. No
gender differences were found except that there were more

male students (12%) than female students (10%) who underes-
timated the PA guidelines (χ2(1) = 10.29, p = 0.001).

Among the students, we compared the individuals who had
correct knowledge of the PA recommendations with those who
did not know the recommendations. (No further differentiation
between underestimators and overestimators was considered.)
Individuals aware and not aware of the PA recommendations
were unequally distributed across the stages of PA behavior
(χ2(4) = 167.19, p < 0.001). In particular, those who were not
aware of the recommendations were over-represented in the
precontemplation and contemplation stages but underrepre-
sented in preparation, action, and maintenance, as indicated
respectively by the positive and negative values of the residuals
(Table 2). Awareness of PA recommendations was significantly
associated with later stages of PA behavior (Cramer’s V = 0.14,
p < 0.001). Those who were aware of the recommendations
were significantly more physically active than those who were
not aware of the recommendations (MET minutes per week:
1166.32 ± 1255.82 vs. 1214.85 ± 753.59, t(443.71) = 9.00,
p < 0.001, Cohen’s d = 0.53).

2.3. Brief discussion

These results indicated a low awareness of the international
(WHO) PA recommendations (4.4%) among college students
in China. PE teachers, who are regarded as professionals in the
domain of PA, had a level of knowledge (14.7%) similar to
samples of non-professionals in such Western countries as the
UK.8,9 This might be explained by the fact that no national PA
guidelines have been published in China so far, nor have the
international guidelines on PA for health been disseminated to
the general public. This highlights the need for an intervention
study to test whether increasing awareness of the guidelines
brings benefits for PA behavior.

The results of Study 1 are promising in this regard because
participants with knowledge of PA recommendations are more
physically active than those without such knowledge. Increasing
awareness of PA guidelines may thus contribute to increased PA
behavior. Study 2 was designed to test this hypothesis.

3. Study 2

Individuals who were not aware of the international PA rec-
ommendations were either educated on these recommendations
or assigned to a control group. After a period of 4 months, we
tested whether the educated participants would report a shift
from earlier to later stages of PA behavior and a higher level of
PA.

Table 1
Awareness of physical activity recommendations in samples of college students
and physical education teachers (n (%)).

Students (n = 9826) Teachers (n = 251)

Correct 428 (4.4) 37 (14.7)
Overestimate 377 (3.8) 33 (13.2)
Underestimate 1074 (10.9) 56 (22.3)
Don’t know (no guess) 7947 (80.9) 125 (49.8)

Table 2
Awareness of physical activity recommendations and the stages of physical
activity behavior (n (%)).

Aware (n = 428) Not aware (n = 7947) Residuals

Precontemplation 2 (0.5) 1005 (12.6) 49.5
Contemplation 105 (24.5) 3012 (37.9) 54.3
Preparation 126 (29.4) 2162 (27.2) −9.1
Action 65 (15.2) 667 (8.4) −27.6
Maintenance 130 (30.4) 1101 (13.9) −67.1
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3.1. Methods

3.1.1. Participants
A new sample of 350 students was recruited at the Kashgar

University in Western China. There were 302 persons who did
not know the international PA recommendations. Of these, 23
did not complete all assessments at 2 time points, thus resulting
in the final sample of 279 participants (148 females and 131
males). The participants’ ages ranged from 17 to 25 years
(20.90 ± 1.90 years, mean ± SD). The study was approved by
the Ethics Board of Peking University. All participants provided
informed consent before taking part in this study.

3.1.2. Procedure
The study used a pre–post comparison group design to

examine the differential change in pre–post stages of PA behav-
ior and PA levels for the intervention group relative to the
control group. In the pre-test, at the beginning of the semester
in September, participants provided data on the awareness of PA
recommendations, the stages of PA behavior, and the current
levels of PA using the same instruments as in Study 1. Partici-
pants were then randomly (by drawing lots) allocated either to
the intervention group or to the control group, but the study
assessors were not blinded to group allocation. Control group
participants were thanked for completing the questionnaires
and dismissed. They received no further instructions. Interven-
tion group participants were gathered in a classroom and pro-
vided with written materials that contained information on
the international PA recommendations along with their
health-related benefits and examples of moderate- to vigorous-
intensity PA. Very briefly, the intervention group participants
were encouraged to adopt the international PA guidelines. In the
post-test at the end of the semester in December, the partici-
pants’ stages of PA behavior and self-reported PA level were
measured for the second time in both groups.

3.1.3. Statistical analyses
The χ2 test and McNemar’s test for correlated proportions

were administered to examine the changes in stage distribution
after the intervention. Repeated-measures analysis of variance
was conducted to test the change in self-reported PA level, with
the PA level being the dependent variable and the time and
group being the independent variables.

3.2. Results

The proportion of individuals across the stages of PA behav-
ior is presented in Table 3. The χ2 analyses showed no signifi-
cant group differences at pre-test (χ2(4) = 7.28, p = 0.12) but
significant differences at post-test (χ2(4) = 28.90, p < 0.001).
McNemar’s test for correlated proportions indicated that there
were significantly fewer persons in the precontemplation stage
after the intervention (χ2(1) = 112.06, p < 0.001). For those in
the intervention group who were in the precontemplation stage
at pre-test, 85.2% advanced to the contemplation stage and
14.8% advanced to the preparation stage at post-test, whereas
only 4.2% of control participants advanced to a later stage
(preparation). Similarly, the test indicated significant changes in
the contemplation stage (χ2(1) = 118.76, p = 0.03). For those in

the contemplation stage at pre-test, 38.7% of intervention par-
ticipants advanced to the preparation stage and 6.5% advanced
to the action stage at post-test, whereas the proportion of
control participants remained the same. No further significant
differences were observed.

We conducted a 2 × 2 (Group × Time) repeated-measures
analysis of variance to examine the current level of PA (MET)
in both groups over the 2 test phases. The analysis revealed
no effect of time (p = 0.74), no effect of group (p = 0.41),
and no interaction (p = 0.59). Paired t tests showed that
the level of PA of the intervention group at post-test was not
significantly higher than in the pre-test (1764.32 ± 1490.57
min/week vs. 1740.77 ± 1665.76 min/week, t(139) < 1, p =
0.89). Similarly, the level of PA of the control group was about
the same at post-test as in the pre-test (1601.63 ± 1190.28 min/
week vs.1701.34 ± 1212.63 min/week, t(138) < 1, p = 0.48).

3.3. Brief discussion

In accordance with Marcus et al.,16 the present results
suggest that increasing awareness of PA recommendations may
be an effective cognitive strategy to develop and strengthen
intentions to PA behavior. A significant proportion of partici-
pants who were in the precontemplation and contemplation
stages at pre-test advanced to a later stage after the educational
intervention. However, the actual level of PA did not change,
which supports the notion that behavioral rather than cognitive
strategies are more relevant for regular PA.16 An alternative
explanation may be that after exposure to the recommendation,
the intervention group participants may have refrained from
exercising more because of upcoming exams and the beginning
of winter, because the post-test was conducted at the end of the
semester in December.

4. General discussion

The present article presents the first findings regarding
the awareness of international PA guidelines, the impact of
PA recommendations on the stages of PA behavior, and the
actual level of PA among the Chinese student population. We
found that students who were aware of the international PA
recommendations were at later stages of PA behavior and more
physically active than those who were not aware of the recom-
mendations (Study 1). Furthermore, increasing awareness of
the recommendations through an educational intervention

Table 3
The number of intervention and control participants and the percentage of
sample in each stage of physical activity behavior before and after the
intervention.

Intervention group (n = 140) Control group (n = 139)

Pre-test Post-test Pre-test Post-test

Precontemplation 27 (19.3) 0 (0.0)** 24 (17.3) 23 (16.5)
Contemplation 31 (22.1) 46 (32.9)* 51 (36.7) 51 (36.7)
Preparation 43 (30.7) 46 (32.9) 33 (23.7) 34 (24.5)
Action 15 (10.7) 21 (15.0) 12 (8.6) 12 (8.6)
Maintenance 24 (17.1) 27 (19.3) 19 (13.7) 19 (13.7)

*p < 0.05, **p < 0.01, compared with pre-test within group.
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resulted in stronger intentions to exercise but did not change the
actual levels of PA during the test period (Study 2).

The results are in line with previously reported evidence that
awareness of PA recommendations and the actual level of PA
are significantly associated.12,29 However, the present work also
shows that simply providing knowledge of the guidelines is not
sufficient to induce a more active lifestyle. In particular, inter-
vention group participants in Study 2 who were educated about
the PA recommendations did not report an enhanced level of
PA 4 months later, but they had developed an intention for PA.
However, individuals in the precontemplation or contemplation
stages advanced to a later stage but not those in preparation,
action, or maintenance stages. This is in line with the findings
of Prochaska and DiClemente,17,30 who proposed that cognitive
processes such as increasing knowledge especially play a role in
earlier stages of PA behavior.

The present work also found that only 4.4% of Chinese
college students had correct knowledge of PA recommenda-
tions. The vast majority of Chinese students thus lack the
proper knowledge about how much PA they need in everyday
life. Results also indicated a low prevalence of that knowledge
(14.7%) within the sample of Chinese PE teachers. A plausible
explanation is that no national PA guidelines have been pub-
lished in China so far, nor are there sufficient mass media health
promotion campaigns, which would make people more aware
of the international PA guidelines and its benefits for healthy
life. In addition, the PE system in China should to some extent
be held responsible for the low awareness of PA recommenda-
tions. Chinese PE is generally designed for learning a sports
skill rather than focusing on PA promotion.31,32

It is necessary to be cautious when interpreting the results of
Study 2, because PA behavior change is multifactorial and has
aspects of information, motivation, behavior, social environ-
ment, and policy. Students’ knowledge that how much PA is
needed to accrue health benefits does not guarantee an actual
behavior change, which may explain why the intervention was
not successful in increasing PA. However, the present findings
regarding the significant association between awareness and PA
level in Study 1, along with the significant progress in PA stages
among the intervention group students in Study 2, still suggest
the urgency of official publication of China’s national guide-
lines for PA to increase people’s awareness of the recommen-
dations, which may be effectively done by way of such mass
media campaigns.33 In addition, PA guidelines and their health-
related benefits should be addressed more in college PE curri-
cula because the level of PA declines most dramatically from
high school to college.20–22 Physical educators have the oppor-
tunity to proactively challenge the physical inactivity problem.
The results of Study 2 seem promising in this regard, given that
helping people to advance just 1 stage further can double the
probability of improved health behavior in the future.34

Finally, the present findings suggest more integration of the
stages of PA behavior model into the research on PA behavior.16

We found that people aware of PA recommendations were more
physically active than those not aware of the recommendations
(Study 1), but increasing awareness of the recommendations
did not result in higher levels of PA (Study 2). The stages of PA

behavior model helps to resolve these seemingly inconsistent
findings by showing that making people aware of PA recommen-
dations primarily affects the intention for PA.16 Consequently,
increasing awareness of PA guidelines may be considered an
effective cognitive strategy to promote PA behavior, even if
effects on the actual level of PA are not yet visible. On the other
hand, the finding that increasing awareness of PA recommenda-
tions primarily affects intentions to perform PA also implies
limitations of such educational interventions. Developing inten-
tions is a prerequisite for a new PA behavior; however, it alone is
not sufficient for long-term maintenance of that behavior.19 To
foster PA adherence, therefore, physical educators and health
promoters should employ behavioral strategies such as enlisting
social support and rewarding or enriching sports or other PA
environments.16,35,36 Combining cognitive and behavioral strate-
gies may contribute significantly to improving people’s health
and quality of life.

Some limitations deserve mention. First, the present results
are limited to student populations. Second, the educational
intervention in Study 2 included information on benefits and
examples of activities in addition to information on the guide-
lines. It is thus possible that the combination of this information
and not solely the provision of guidelines resulted in stronger
intentions to exercise. In addition, the educational intervention
was rather brief and represented a simple public health message
intervention. To achieve a successful PA behavior change,
future studies should consider designs that involve both cogni-
tive and behavioral change components.

5. Conclusion

We primarily investigated whether PA recommendations
increase PA. Individuals who knew about the recommenda-
tions were more physically active than those without that
knowledge base, but educating those who were unaware of the
guidelines did not result in higher levels of PA. However, it
did facilitate development of PA intentions and higher stages
of PA behavior change. There was no follow-up after the post-
test in Study 2, which would allow for testing a long-term
effect on behavior change. The long-term effect on behavior
and the generalizability of the present results are thus an
avenue for future research.
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