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Abstract. A high percentage of people with chronic diseases do not experience
adequate physical activity. The purpose of this study is to explore the factors
regulating physical activity based on the theory of planned behavior (TPB). Addi-
tionally, we incorporated subjective health knowledge and education level with
the TPB theoretical framework to act as moderators. Data were collected from 639
individuals with chronic diseases in our survey. Results revealed that subjective
norms and perceived behavioral control were statistically significant predictors
of physical activity intentions, with the perceived behavioral control having the
strongest effect on the intention to partake in physical activity. Attitude had no
significant effect. Subjective health knowledge negatively moderated the relation-
ship between perceived behavioral control and intention, while education level
negatively moderated the relationship of subjective norms-intention among peo-
ple with chronic diseases in this study. The results provide guidance to doctors and
health practitioners to develop interventions tailored to assisting chronic patients
with different levels of subjective health knowledge and education, thus requiring
the medical professionals to consider health education carefully.

Keywords: Theory of planned behavior · Subjective knowledge · Education
level · Physical activity

1 Introduction

Chronic diseases lead to 41 million deaths each year and are thus the principal recipe for
globalmortality, accounting formost causes of premature death and disabilityworldwide
[1]. The status of chronic diseases does not bode well in China either. More than one-
fifth of the population has chronic diseases, which give rise to almost ninety percent of
all deaths in China, while the medical burden of chronic diseases accounted for about
seventy percent of the whole [2]. Chronic diseases not only jeopardize people’s health
but also exert an adverse impact on the social economy.
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There is a growing consensus that physical activity is one of the best ways to decrease
the risk of chronic diseases and enhance health. Numerous previous studies have exam-
ined the effect of physical activity on chronic diseases, pointing out that physical activity
can provide a noninvasive means of adding to the prevention and treatment of chronic
diseases [3]. Nonetheless, more than three-fifths of Chinese people live without taking
part in regular physical activity [4]. Hence, it is imperative to encourage participation in
physical activity in China.

To investigate effective ways to promote engagement in physical activity for people
with chronic diseases, we first need to understand which factors influence individuals to
practice a given behavior. Several previous psychological and psychiatric theories are
valid means of interpreting factors that predispose people to engage in physical activity.
One of these, the theory of planned behavior (TPB), includes three key independent
variables—attitude, subjective norms, and perceived behavioral control—and is one of
the theoretical frameworks that considers behavioral intention as the proxy of the actual
behavior [5]. TPB is extensively utilized in studies of the participation of people with
chronic diseases in physical activity. For instance, a previous study indicated that all TPB
constructs are predictors of physical activity in type 2 diabetic patients [6]. Goldoust
et al. also found that all constructs of TPB could predict the behavioral intention of
physical activity among women with multiple sclerosis [7]. These studies showed the
rationality of applying TPB when investigating the factors governing physical activity.

Subjective health knowledge is related to people’s awareness of physical activity,
which may contribute to modest enhancements in physical activity for people with
chronic diseases. O’Halloran et al. included subjective health knowledge as a moderator
within the TPB model, which positively moderated the attitude-intention relationship
while negatively moderating subjective norms-intention and perceived behavioral con-
trol (PBC)-intention relationships [8]. Subjective health knowledge is one of the factors
regulating physical activity, so it is reasonable to consider it as a moderator in this study.

Education level reflects an individual’s universal knowledge level, which guides
personal values that direct people toward perceptions and solutions. A study pointed out
that people with a higher education level were more likely to show behaviors that were
compatible with social practice [9]. Previous studies have indicated the moderating
effect of education level in various conditions, which included the utility of mobile
apps, product purchase, health behaviors, and so forth, verifying the moderating effect
of education level within the theoretical framework of TPB [10–12]. In this study, we
introduced education level as a moderator within TPB in the context of physical activity
among chronically ill patients.

This study aimed to examine the relationship between attitude, subjective norms,
perceived behavioral control, and the intention to maintain physical activity among
people with chronic diseases, by investigating the moderating role of subjective health
knowledge and education level. Against this backdrop, a conceptual model was proposed
based on an extension of the theory of planned behavior, which incorporates subjective
health knowledge and education level with TPB as the moderators.
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2 Literature Review

2.1 Theory of Planned Behavior

TPB is a theoretical framework to explore the underpinnings of volitional behavior,which
assumes that behavioral intention is the determining factor of behavior and includes three
antecedents: attitude, subjective norms, and perceived behavioral control [13]. TPB is
extensively utilized in predicting the engagement of physical activity in different health
conditions, such as adults with physical disabilities and cancer survivors, as well as
chronic diseases [14–18].

Attitude refers to an individual’s positive or negative view of behavior [19]. Gen-
erally, if the behavioral outcome is considered to be positive, the individual’s attitude
will be positive and they will be more likely to perform the behavior. Chevance et al.
found that obese participants with habitual sedentary behavior held a more positive atti-
tude to physical activity and performed at a higher objective level of physical activity
[20]. A study suggested that attitude was significantly related to physical activity among
women with hypertension in rural areas of Iran [21]. A recent study integrating self-
determination theory into the research model demonstrated that attitude toward physical
activity was a strong predictor of physical activity intention among college students
in central China [22]. These studies showing the association between attitude and the
intention or actual practice of physical activity in various regions and with distinct health
conditions established the rationality of attitude in predicting the intention to practice
physical activity among people with chronic diseases.

Subjective norms refer to an individual’s perception of how important others view
their behavior, thus influencing people’s behavioral intentions [5]. Individuals will per-
ceive social pressure from engaging or not in a given behavior and the tendency of sub-
jective normswill direct their adaptation to this pressure [23]. Recently, a study reviewed
norms in physical activity and indicated that subjective norms are one of the most con-
ceptualized norms used in physical activity, which showed that subjective norms can
indeed predict one’s intentions regarding physical activity [24]. A previous study indi-
cated that a subjective norm is an applicable predictor of physical activity in American
and Canadian contexts [25]. Úbeda-Colomer et al. integrated social-ecological barri-
ers within a TPB theoretical framework, which suggested that subjective norms toward
physical activity played an important role in predicting the intention to practice phys-
ical activity among university students with disabilities in Spain [26]. These pieces of
evidence show that it is reasonable to utilize subjective norms as a predictive factor of
the intention to be physically active.

Perceived behavioral control (PBC) is an individual’s perception of the degree of
control for performing a behavior [5]. PBC depends on how many resources and oppor-
tunities are required to be possessed by individuals when performing a behavior, such as
money, time, and other resources. Individuals’ confidence in being capable of perform-
ing a behavior is a determinant of PBC as well [5, 27]. A study developed a TPB research
model for providing advice and guidance to pregnant women, which showed the contri-
bution of PBC to predicting physical activity intention [28]. In addition, a recent study
also found that an individual’s perceived behavioral control toward health is significantly
and positively associated with physical activity intention among older adults [29]. These
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studies indicated the predictability of perceived behavioral control in different contexts.
Furthermore, previous studies suggested that perceived behavioral control is a strong
predictive factor in physical activity among people with kidney and colorectal cancer
[30, 31]. People forming an intention precedes the development of a detailed plan and
is facilitated by perceived control. Due to poorer health, people with long-term diseases
have more difficulty engaging in physical activity than healthy people, whose behavioral
intention might be mainly influenced by PBC. A recent study also supported that per-
ceived behavioral control was the strongest predictor of intention to engage in physical
activity via a survey of patients with coronary artery disease in Jordan, which suggested
that the perceived capacity of being able to take part in physical activity is a crucial
factor in promoting individuals’ intention to practice physical activity [32].

Numerous studies have shown that the TPB is widely realized in physical activity.
Hence, we propose the following hypotheses:

H1: Attitude toward regular physical activity is positively related to the intention to
do regular physical activity.

H2: Subjective norms toward regular physical activity are positively related to the
intention to partake in regular physical activity.

H3: Perceived behavioral control toward regular physical activity is positively related
to the intention to practice regular physical activity.

2.2 The Moderating Roles of Subjective Health Knowledge and Education Level

Subjective health knowledge refers to howmuch individuals think they know [33], which
represents the individual’s cognitive level in their mind in regard to chronic diseases and
physical activity. Compared with physical activity, subjective knowledge as a moderator
is more common in consumption, pro-environmental behavior, and healthy eating in a
TPB framework. However, the moderating effect of subjective health knowledge varies
in different conditions and on distinctive variables. A study investigated the moderating
role of subjective product knowledge and distinguished people’s knowledge of conve-
nience goods (such as fast food) and shopping goods (such asmore carefullymade food),
which found that subjective knowledge of products weakened the relationship between
subjective norms and the intention to make green purchases among convenience goods,
while the relationship of attitude-intention and PBC-intention were impaired among
shopping goods [34]. A previous study about healthy eating showed that the subjec-
tive knowledge of healthy eating moderated attitude-intention positively, but it induced
the relationship of subjective norms-intention and PBC-intention more weakly among
female adolescents [35]. Moreover, previous studies showed that subjective knowledge
had no significant moderating effect on all TPB variables in different conditions. For
instance, a study pointed out that subjective environmental knowledge strengthened the
relationship between perceived behavioral control and the intention to sort household
waste in China, which onlymoderated PBC-intention [36]. That subjective norms had no
significant effect on the intention to sort household waste might be owing to the scanty
experience of waste sorting among Chinese consumers. The result of an insignificant
moderating effect between attitude and intention might be due to the attitude toward
household waste sorting being established by limited knowledge of waste sorting in
general to a certain extent. A study about organic food purchase intention in Tanzania
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suggested that the subjective knowledge of organic food only enhanced the relation-
ship of attitude-intention and subjective norms-intention [37]. There was no moderating
effect of organic food knowledge on the PBC-intention relationship, perhaps because
knowledge of organic food cannot influence the personal intention toward the purchase
if they have already proposed to do so. Different contexts and subjects might give rise to
different results. In terms of waste sorting in China, people with only a general knowl-
edge of waste sorting needed to understand the specific method of sorting clearly before
actual implementation, whereas knowledge of organic food in Tanzania mainly focused
on the awareness that people just need to know about organic food, not implementation.
Furthermore, the moderating role of subjective health knowledge of TPB in physical
activity is not definite and clear, yet it is part of our knowledge. However, this is a
prominent and still unrevealed ambiguous area to be investigated further.

Against this backdrop, themoderating effect of subjective health knowledge needs to
be further investigated. This study aimed to research the moderating effect of subjective
health knowledge on physical activity among individuals with chronic diseases. Based
on this proposal, the following research questions were put forward:

RQ1: How does subjective health knowledge moderate the relationship between a
person’s attitude toward physical activity and their intention to participate in it?

RQ2: How does subjective health knowledge moderate the relationship between
subjective norms toward physical activity and intention?

RQ3: How does subjective health knowledge moderate the relationship between
perceived behavioral control over physical activity and the intention to participate in it?

A person’s education level reflects their universal knowledge level and influences
their values. People with a higher education level are more likely to have a broader
horizon and think more in terms of the big picture. A person’s education level affects
their mindset and how they perceive and solve problems. Therefore, individuals with
distinct education levels may have different intentions and perform diverse behaviors.
The education level is expansively considered as a moderator in TPB. A study conducted
two studies related to health cognitions of health behavior, which indicated that the
education level positively moderated the attitude-intention relationship in both studies
[11]. Moreover, highly educated individuals showed a stronger and positive relationship
of subjective norms-intention toward health behavior in the latter study. A previous
study investigating human development level revealed that people in highly developed
countries tend to have a higher education level and a lower perceived behavioral control
toward the consumption intention of green energy, which indicated that the education
level played a negative moderating role in the PBC-intention relationship [38]. A study
about the utility ofmobile library apps found a significant difference in the relationship of
attitude toward the utility ofmobile phone apps and intention between undergraduate and
graduate students in China, which suggested that education level enhanced the predictive
ability of attitude to one’s intention [10]. These studies indicated the differentmoderating
effects of education level on TPB, while the moderating effects of the education level on
physical activity are not yet clear. For this reason, we posed these research questions:

RQ4:Howdoes education levelmoderate the relationship between a person’s attitude
toward physical activity and the intention to do it?
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Fig. 1. Conceptual framework.

RQ5: How does education level moderate the relationship between subjective norms
toward physical activity and the intention to participate?

RQ6: How does education level moderate the relationship between perceived
behavioral control toward physical activity and the intention to exercise?

Figure 1 shows the research framework of this study.

3 Method

3.1 Data Collection

For this study, we conducted an online survey and disseminated the questionnaire link
on WeChat from April 21, 2022, to April 28, 2022. The questionnaire was designed in
English and translated into Chinese. To ensure the quality of the translation, the question-
naires were back-translated into English and checked against the English questionnaire.
Fill-in time was about 2–4 min. The sampling strategy was convenient sampling and
snowball sampling. A total of 679 respondents completed this survey and the number
of valid respondents was 639 after excluding responses that were either too long or too
brief.

3.2 Sample

Of the 639 respondents, 49.1% were male. Participants’ ages ranged from 18 years to
84 years. Some 128 respondents were in the 18–40-year range, accounting for 20%
of the sample; 311 respondents were 41–65 years old, accounting for 48.7% of the
sample; and 200 respondents were over 65 years old, accounting for 31.3% of the total.
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The mean age was 54.41 years (SD = 15.80). The median personal monthly income
was RMB 3001–5000, with 146 respondents having an income lower than RMB 3000,
accounting for 22.8%; 167 respondents earned RMB 3001–5000, accounting for 26.1%;
238 respondentsmade RMB5001–10000, accounting for 37.2%; 66 respondents were in
the RMB 10,000–20,000 range, accounting for 10.3%; and 22 respondents earned over
RMB 20,000 accounting for 3.4%. The total valid number of respondents was 639. Of
these, the median education level was senior high school. With 109 respondents having
completed junior middle school or below, 55 respondents had studied in senior high
school, 172 respondents had had a vocational education, 247 respondents had completed
an undergraduate degree, and 56 respondents held a master’s degree or above.

4 Measurements

4.1 Control Variables

Demographic variableswere used to control variables in this study, including age, gender,
education level, and personal monthly income.

4.2 Attitude Toward Regular Physical Activity

Attitude was measured on five dimensions adapted from Ajzen [39]. Respondents rated
their attitude toward regular physical activity using the following descriptors: (a) ben-
eficial, (b) pleasant, (c) worthwhile, (d) important, and (e) regular physical activity is
compatible with my lifestyle. In this study, we used a 7-point Likert Scale (from 1 =
strongly disagree to 7= strongly agree) for each item (M= 5.70, SD= 1.12, Cronbach’s
alpha = 0.92).

4.3 Subjective Norms

Subjective norms were measured using three items adapted from Ajzen and Driver [40],
where respondents rated the following statements on a 7-point Likert Scale (from 1 =
strongly disagree to 7= strongly agree): (a) “Most people who are important to me think
I exercise regularly”; (b) “People whose opinions I value think I exercise regularly”; (c)
“People I consider as being important to me think I exercise regularly” (M = 4.69, SD
= 1.36, Cronbach’s alpha = 0.96).

4.4 Perceived Behavioral Control Toward Regular Physical Activity

Perceived behavioral control was measured using four items adapted from Azjen [41].
Respondents rated the following statements on a 7-point Likert Scale (from 1= strongly
disagree to 7= strongly agree): (a) “I can convincemyself to take part in regular physical
activity”; (b) “It is completely up to me whether I take part in regular physical activity
or not”; (c) “I am confident that I can take part in regular physical activity”; (d) “If I
wanted to, I could easily take part in regular physical activity” (M = 4.93, SD = 1.27,
Cronbach’s alpha = 0.91).
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4.5 Regular Physical Activity Intention

Behavior intention was measured on four items adapted from Ajzen (2002). Using a 7-
point Likert Scale (from 1= strongly disagree to 7= strongly agree), respondents rated
the following statements: (a) “I am motivated to take part in regular physical activity
over the next month”; (b) “I strongly intend to do everything I can to take part in regular
physical activity over the next month”; (c) “I plan to take part in regular physical activity
over the next month”; (d) “I commit to taking part in regular physical activity over the
next month” (M = 4.54, SD = 1.13, Cronbach’s alpha = 0.90).

4.6 Subjective Health Knowledge

Subjective health knowledgewasmeasured on three items adapted fromFlynn andGold-
smith [42]. Using a 7-point Likert Scale (from 1 = strongly disagree to 7 = strongly
agree), respondents rated the following statements: (a) “I know pretty much about health
knowledge”; (b) “Among my circle of friends, I’m one of the ‘experts’ on health knowl-
edge”; (c) “Compared to most other people, I know more about health knowledge” (M
= 5.10, SD = 1.53, Cronbach’s alpha = 0.84).

4.7 Education Level

Education level refers to a person’s highest level of education. In this study, we divided
education into five levels, namely junior middle school or below, senior high school,
vocational education, undergraduate degree, and master’s degree or above, based on the
state of education in China. The median education level of our sample was a senior high
school education, with 17.1% of the respondents educated to the junior middle school
or below, 55 respondents (8.6%) finished the senior high school level, 172 respon-
dents (26.9%) completed a vocational education, 247 respondents (38.7%) received an
undergraduate degree, and 56 respondents (8.8%) had a master’s degree or above.

5 Results

5.1 Analysis Approach

Using SPSS version 26, a hierarchical regression analysis was conducted to test the
hypotheses and research questions. The independent variables were put into the regres-
sionmodel according to their assumed casual order. The first block included age, gender,
income, and education level as the demographic control variables. Attitude, subjective
norms, and perceived behavioral control were entered in the second block. Next, we
entered subjective knowledge in the third block. Last, subjective knowledge*TPB vari-
ables and education level*TPB variables were entered as interaction terms into the fourth
block. Themain effect variables were centered before the creation of interaction terms to
prevent multicollinearity problems between the interaction terms and their components.
In addition, the assumptions of regression were tested. First, all study variables were
normally distributed. Second, according to the scatter plots, the relationship between the
independent and dependent variables was linear. Lastly, there was no multicollinearity
in the data, since the variance inflation factors (VIFs) for all dependent variables were
smaller than 4.60.
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Fig. 2. The moderating role of subjective knowledge on the relationship between PBC and
intention.

5.2 Hypothesis Test

The regression model explained a total of 67.2% of the variance in regular physical
activity. First, the demographic variables in the first block explained 3.0% of the variance
in regular physical activity. Specifically, age (β= -0.15, p= 0.001)was negatively related
to regular physical activity. Concerning TPB, the results demonstrated that attitude (β
= 0.06, p > 0.05) had no relation to the intention of regular physical activity, which
rejected H1, while subjective norms (β = 0.15, p < 0.001) and perceived behavioral
control (β = 0.68, p< 0.001) were positively related to the intention of regular physical
activity, which supported H2 and H3.

To investigate the role of health knowledge, we set subjective health knowledge as a
moderator. Subjective health knowledge negatively moderated the relationship between
perceived behavioral control and the intention of regular physical activity (β = -0.11 p
< 0.05) while having no moderating effect on the relationship between attitude (β =
0.01, p > 0.05), as well as subjective norms (β = 0.06, p > 0.05), and the intention of
regular physical activity. RQs1–3 were answered. Education level negatively moderated
the subjective norms-intention relationship (β = -0.22, p< 0.05), while having no mod-
erating effect on attitude-intention (β = 0.08, p > 0.05) and PBC-intention relationship
(β = 0.10, p > 0.05), thus answering RQs4–6. Table 1 showed Pearson correlations
among all study variables (Figs. 2 and 3).

6 Discussion

This study aimed to explore the factors related to the intention to engage in regular
physical activity among individuals with chronic diseases based on the theory of planned
behavior. The moderating effects of subjective health knowledge and education level on
the TPB were investigated as well.

The results showed that individuals with higher subjective norms and perceived
behavioral control had higher intentions to engage in regular physical activity, with
perceived behavioral control having the strongest effect on intention. This result was
consistent with previous studies [7, 32]. Perceived behavioral control reflects the level
of individuals’ ability to control behaviors in their minds. A previous study pointed out
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Fig. 3. The moderating role of education level on the relationship between subjective norms and
intention.

Table 1. Pearson correlations among all study variables (n = 639).

1 2 3 4 5 6 7 8

Age 1

Gender 0.10* 1

Education 0.45*** -0.07 1

4. Income -0.00 -0.28*** 0.39*** 1

5. Attitude -0.12** -0.02 -0.02 0.06 1

6. Subjective
norms

-0.20*** -0.08* -0.09* 0.05 0.63*** 1

7. Perceived
behavioral
control

-0.20*** -0.01* -0.06 0.03 0.66*** 0.78*** 1

8. Behavioral
intention

-0.16*** -0.09* -0.07 -0.00 0.59*** 0.71*** 0.83*** 1

Note *p < 0.05, **p < 0.01, ***p < 0.001

that perceived control exists based on the perceived difficulty of behaviors in one’s early
experiences [43]. The intention to perform physical activity is based on the perception of
a person’s capability to do physical activity. Although people with chronic diseases tend
to distance themselves from physical activity due to their physical limitations and related
obstacles, they would like to engage in regular physical activity as much as possible.
Therefore, it is reasonable that perceived behavioral control is the strongest predictor of
the intention to partake in regular physical activity among people with chronic diseases
in this study.

Contrary to our expectations, the attitude toward regular physical activity had no
significant relation to the person’s intentions. This result might be due to the particularity
of chronically ill patients, who most likely will be taking medicine regularly to mitigate
their disease and promote health instead of relying on regular physical activity. Ajzen
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Table 2. Hierarchical regression analysis predicting regular physical activity intention.

Model 1 Model 2 Model 3 Model 4

Block 1:

Age -0.15**

Gender 0.08

Education level 0.01

Income -0.03

R2 change 0.03

Block 2:

Attitude 0.06

Subjective norms 0.15***

Perceived behavior control 0.68***

R2 change 0.67

Block 3:

Subjective knowledge -0.01

R2 change 0.00

Block 4:

Subjective knowledge * Attitude 0.01

Subjective knowledge * Subjective norms 0.06

Subjective knowledge * PBC -0.11*

Education level * Attitude
Education level * Subjective norms
Education level * PBC
R2 change

0.08
-0.22*
0.10
0.01

Note *p < 0.05, **p < 0.01, ***p < 0.01

pointed out that attitude can have no relationship with intention in a specific behavioral
context, which required further investigation [44]. Even if chronic patients perceived
the benefits of regular physical activity, they may select more effective and efficient
methods than they thought (e.g., taking medicine, diet therapy, and so on), which led to
the attitude toward regular physical activity that was not related to intention.

Subjective health knowledge refers to individuals’ perceptions of their knowledge
attainment, which negatively moderated the relationship of PBC-intention. This result
was in line with a prior study [34]. One plausible explanation is that to a certain extent
subjective health knowledge indicates an individual’s degree of self-confidence about
their chronic disease. They might believe that they can control their disease effectively
without regular physical activity and that medical treatment is a better way to deal with
a chronic disease. At the same time, they may be not aware of the importance of regular
physical activity for health enhancement. Hence, this attitude contributed to the result
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that chronic patients with more subjective health knowledge were more reluctant to
partake in regular physical activity.

This study showed that education level negatively moderated the subjective norms-
intention relationship, which was in alignment with the study by Rodríguez and Bolz-
mann [45], which found that people with a higher education level allot less importance
to social pressure, for they can think rationally and have more self-confidence in their
behavior. People with a higher education level are more likely to be rational and inde-
pendent, and possess more critical thinking capabilities, tending to perform behaviors
following their own will. They may possess a tendency to make their judgment about
their chronic disease and promote health in a way they believe is right for themselves.
Perhaps they doubt that regular physical activity has an effect on controlling chronic
disease. It may also be the case that the perception of others’ expectations toward the
supposed benefit of regular physical activity would give rise to a repugnant reaction on
their part, leading to a reduced intention to practice regular physical activity.

7 Implications and Limitations

This study examined the theory of planned behavior in the context of physical activity
among people with chronic diseases and explored the moderating effect of subjective
health knowledge and education level within the TPB construct. In this study, we intro-
duced subjective health knowledge and education level as moderators in the context of
physical activity among people with chronic diseases and found they had a negative
moderating effect on subjective norms-intention and PBC-intention relationships, thus
expanding the theoretical framework of the theory of planned behavior.

In practice, this study has made a few contributions as well. Results suggested that
improving the perception of physical activity ability was one of the most effective meth-
ods of encouraging chronic patients to engage in regular physical activity.Health commu-
nicators need to attach great importance to enhancing chronic patients’ self-confidence.
However, the negative moderating effects of subjective health knowledge and educa-
tion level reminded us that the critical factor of physical activity was the objective and
correct cognition of chronic diseases and physical activity, which requires the tailoring
of the medical treatment for chronic patients with different levels of subjective health
knowledge and education. In addition, doctors and health educators need to attach impor-
tance to promoting health knowledge and ensure chronic patients possess accurate health
knowledge. Government and public health institutions should build a platform of health
knowledge communication to enhance health education and encourage people to engage
in physical activity.

This study has certain limitations that should be addressed in future studies. The sam-
pling was from mainly one region of the country, which may lead to regional limitations
due to ignoring the distinct socioeconomic characteristics across the nation. The data
were collected only once which may have led to errors in measurement and requiring the
causality of variables to be investigated further. Instead of measuring the actual physical
activity behavior, this study focused on the intention to practice physical activity, thus
opening the door for discovering possible differences that might be present in partic-
ipants’ behavior. Moreover, this study simply examined subjective health knowledge.
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Due to the distinctive effect of subjective and objective knowledge [46], the moderating
effects of objective health knowledge need to be explored for the effects of distinctive
knowledge that lacks proper attention. On a similar note, future studies can investigate
the effects of other socioeconomic factors on the intention to take up physical activity
among people with chronic diseases.

8 Conclusions

Overall, this study examined the theory of planned behavior in the context of physi-
cal activity among people with chronic diseases and explored the moderating effect of
subjective health knowledge and education level within the whole model. The results
showed that individuals with higher subjective norms and perceived behavioral control
had higher intentions to engage in regular physical activity, and perceived behavioral
control had the strongest effect on intention. In this study, we found subjective health
knowledge and education level as moderators had a negative moderating effect on sub-
jective norms-intention and PBC-intention relationships. This study suggested health
communicators need to attach great importance to enhancing chronic patients’ self-
confidence and tailoring the medical treatment for chronic patients with different levels
of subjective health knowledge and education. Health educators are expected to help
chronic patients possess accurate health knowledge, thus encouraging people to engage
in physical activity.
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