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Abstract

Background: Bladder cancer is a leading cause of death among Chinese male populations in recent years. The health locus of
control construct can mediate health status and outcomes, and it has proven helpful in predicting and explaining specific
health-related behaviors. However, it has never been used to investigate health beliefs about bladder cancer prevention and
treatment.

Objective: This study aimed to classify male patients into different latent groups according to their beliefs about bladder cancer
prevention and treatment and to identify associated factors to provide implications for the delivery of tailored education and
interventions and the administration of targeted prevention and treatment.

Methods: First, we designed a four-section questionnaire to solicit data: section 1—age, gender, and education; section 2—the
communicative subscale of the All Aspects of Health Literacy Scale; section 3—the eHealth Literacy Scale; and section 4—health
beliefs about bladder cancer prevention and treatment measured by the Multidimensional Health Locus of Control Scale Form
C. We hypothesized that the participants’ health beliefs about bladder cancer prevention and treatment measured in section 4
could be closely associated with information collected through sections 1 to 3. We recruited 718 Chinese male patients from Qilu
Hospital of Shandong University, China, and invited them to participate in a web-based questionnaire survey. Finally, we used
latent class analysis to identify subgroups of men based on their categorical responses to the items on the Multidimensional Health
Locus of Control Scale Form C and ascertained factors contributing to the low self-efficacy group identified.

Results: We identified 2 subgroups defined as low and moderate self-efficacy groups representing 75.8% (544/718) and 24.2%
(174/718) of the total sample, respectively. Men in the low self-efficacy cluster (cluster 1: 544/718, 75.8%) were less likely to
believe in their own capability or doctors’ advice to achieve optimal outcomes in bladder cancer prevention and treatment. Men
in the moderate self-efficacy cluster (cluster 2: 174/718, 24.2%) had distinct psychological traits. They had stronger beliefs in
their own capability to manage their health with regard to bladder cancer prevention and treatment and moderate to high levels
of trust in health and medical professionals and their advice to achieve better prevention and treatment outcomes. Four factors
contributing to low self-efficacy were identified, including limited education (Year 6 to Year 12), aged ≥44 years, limited
communicative health literacy, and limited digital health literacy.

Conclusions: This was the first study investigating beliefs about bladder cancer prevention and treatment among Chinese male
patients. Given that bladder cancer represents a leading cause of death among Chinese male populations in recent years, the low
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self-efficacy cluster and associated contributing factors identified in this study can provide implications for clinical practice,
health education, medical research, and health policy-making.

(JMIR Form Res 2023;7:e43345) doi: 10.2196/43345
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Introduction

Background
Bladder cancer is one of the most prevalent tumors and a critical
cause of tumor-induced death worldwide [1]. Over 60% of all
bladder cancer cases and half of all 165,000 bladder cancer
deaths occur in low-income regions worldwide [2].
Three-fourths of all bladder cancer cases occur in men [3].
According to Globocan 2012, bladder cancer ranks 12th among
the top 20 most common cancers in China [4]. This cancer is 5
to 6 times more prevalent in men than in women in China [5].
Owing to its high morbidity and mortality rate, bladder cancer
has attracted close attention from scientists [6]. A study has
reported the causes of developing bladder cancer, including
genetic mutations and external risk factors such as tobacco
smoking, carcinogen exposure, chlorination of drinking water,
and possibly cyclophosphamide [7]. On the basis of the
examination of these external factors, we hypothesized that the
prevention and treatment of bladder cancer could be affected
by another essential factor, that is, patients’ attitudes, which
should be investigated to deliver relevant interventions. On the
basis of this hypothesis, we raised the following research
questions: How many clusters can the study participants be
grouped into based on their attitudes toward the prevention and
treatment of bladder cancer, specifically their beliefs about the
source of reinforcements for health-related behaviors if they
develop this cancer? and Can such beliefs be associated with
the participants’demographic features and health literacy status?

Patients’ attitudes toward their conditions can be measured by
the locus of control (LOC) construct, as extensively
demonstrated by a large variety of pathologies [8-13]. It has
been clinically observed that the LOC construct can mediate
health status and outcomes [14-16], and it has proven helpful
in predicting and explaining specific health-related behaviors
[17]. On the basis of the LOC construct, individuals can be
categorized into 2 main classes: those believing that their health
status (or sickness) results from their own behaviors
(health-internals) and those considering that their health status
is generally determined by factors over which they have poor
control, such as chance or powerful others (health-externals)
[18]. Wallston et al [19] later proved the importance of
separately assessing beliefs in the influence of chance and
powerful others. More recently, Wallston et al [20] have shown
that it is also helpful to distinguish between expectancies related
to doctors and those related to significant others (eg, relatives
and friends) within the “powerful others” construct. Health LOC
has been conceptualized as a construct comprising at least 3
dimensions [19]. The most extensively used and validated
instrument of LOC in health is the Multidimensional Health

Locus of Control (MHLC) Scale [19]. This measure consists
of 18 items rated on a 6-point Likert scale ranging from strongly
disagree (n=1) to strongly agree (n=6). These 18 items are
divided into three 6-item subscales that measure “Internal,”
“Chance,” and “Powerful Others” LOC. Higher scores for each
subscale indicate greater belief in that subscale domain in
relation to health. There are 3 refined condition-specific versions
of the MHLC Scale, namely, the MHLC Form A, the MHLC
Form B, and the MHLC Form C [20]. The MHLC Form C
consists of 4 subscales, “internal” (6 items), “chance” (6 items),
“powerful other people” (3 items), and “doctors” (3 items) [19].

The MHLC Form C has been applied to enhance the knowledge
about the point of view of patients with HIV on their complex
health condition [21]; to determine how LOC relates to health
care use, medication adherence, missed school, and readiness
for transition to adult medical care for youth with chronic
conditions [22]; and to explore the relationship between LOC
and pregnancy [23-27]. Thus informed, we believe that this
scale is most likely to solicit patients’ attitudes toward the
prevention and treatment of bladder cancer based on which
tailor-made education, intervention, and treatment could be
delivered for the benefit of the prevention and treatment of this
disease. However, it has never been used in this respect.
Considering the magnitude of bladder cancer among men in
China, it is imperative to examine patients’attitudes toward and
beliefs about the prevention and treatment of this disease to
reduce its prevalence and the associated male mortality rate.

Objective
We aimed to classify male patients into different latent groups
according to their attitudes toward and beliefs about bladder
cancer prevention and treatment and to identify associated
factors to provide implications for the delivery of tailored
education and interventions and the administration of targeted
prevention and treatment.

Methods

Overview
First, we designed the questionnaire. We then recruited male
patients from the Qilu Hospital of Shandong University, China,
who were invited to complete the web-based questionnaire.
Finally, we used latent class analysis (LCA) to identify
subgroups of men based on their categorical responses to items
on the MHLC Form C.

Questionnaire Design
We designed a four-section questionnaire (Multimedia Appendix
1), including section 1: age, gender, and education; section 2:
the “Communicative Health Literacy” subscale of the All
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Aspects of Health Literacy Scale (AAHLS) [28]; section 3: the
eHealth Literacy Scale (eHEALS) [29]; and section 4: the
MHLC Form C [19]. The “Communicative Health Literacy”
subscale is defined as more advanced skills to actively
participate in everyday activities, extract information, derive
meaning from different forms of communication, and apply
new information to changing situations [28]. The 8-item
eHEALS evaluates study participants’ knowledge and skills
that are essential for using eHealth resources and interventions
[29]. It does not have subscales. Literacy in health information
is becoming a critical factor essential for health status [30]. The
18-item MHLC Form C comprises 4 subscales that measure
“internal,” “chance,” “doctor,” and “powerful others” LOC,
that is, beliefs that the source of reinforcements for
health-related behaviors is primarily internal, a matter of chance,
or under the control of doctors or powerful others, respectively
[19]. Such beliefs can motivate health behavior, which refers
to taking voluntary actions to promote health, reduce health
risks [31], and mediate health status [15,32]. Individuals
categorized as having an “internal” LOC are more likely to
engage in health behaviors and are more knowledgeable about
their health problems [33,34]. Considering that the MHLC Form
C is a “general purposes, condition-specific locus of control
scale that could easily be adapted for use with any medical or
health-related condition” [20], we adapted it for use with bladder
cancer in the questionnaire. Informed by relevant studies
[15,30-34], we hypothesized that the participants’ status of
health belief and self-confidence measured by the MHLC Form
C in section 4 could be closely associated with information
collected through sections 1-3.

Participant Recruitment and Questionnaire Survey
The study participants were recruited from the Qilu Hospital of
Shandong University, China, using randomized sampling.
Participants who had met four predefined inclusion criteria were
invited to participate in this survey: (1) being aged ≥18 years,
(2) having at least primary education (Year 6 schooling) to
understand the questions in the questionnaire, (3) being patients
rather than relatives accompanying patients, and (4) participating
in the survey voluntarily. We made face-to-face contact with
Mandarin Chinese–speaking patients who were attending the
outpatient clinic and those who were hospitalized to identify
those who satisfied the inclusion criteria, explain to them the
purpose of the survey, and ask them to participate in the
web-based survey as scheduled. We identified 988 eligible
patients.

The survey lasted 1 month, from July 20 to August 19, 2022.
The questionnaire was administered via wenjuanxing [35], the
most popular web-based questionnaire platform in China.
Participants filled out the administered questionnaire on the
web. Returned questionnaires were considered valid only when
all question items included were answered according to our
predefined validation criterion. On August 20, 2022, the returned
questionnaires were downloaded in the format of an Excel file
(Microsoft Corp) from wenjuanxing. Out of 988 patients, a total
of 718 (72.7% response rate) answered questionnaires were
returned. We double-checked the returned questionnaires and
found all of them to be valid.

Data Collection, Coding, and Analysis
On August 20, 2022, the answered questionnaires were
downloaded in the format of an Excel file from wenjuanxing
(Multimedia Appendix 2). We double-checked the validity of
the returned questionnaires before coding valid data using the
predefined coding schemes (Multimedia Appendix 2) based on
Likert scales with varying score ranges for different
questionnaire items. Subsequently, we used LCA (Latent GOLD
5.0) to identify subgroups of men based on their categorical
responses to the items on the MHLC Form C and to ascertained
factors contributing to the low self-efficacy group identified.

LCA is increasingly being applied in social and health sciences.
LCA has methodological advantages over traditional clustering
techniques [36-39]. A notable benefit of LCA is the probabilistic
attribution of latent class membership to study participants using
maximum likelihood estimation [36]. Therefore, each observed
participant attained a probability of belonging to a certain latent
class. For example, within a 2-class LCA solution, a study
participant can have 2 probabilities associated with either latent
class. On the basis of the conditional independence assumption
of LCA, the combined probabilities of class memberships sum
to 1, based on the conditional independence assumption of LCA.
The probabilistic nature of LCA adds to the complexity of
interpreting the results. However, in practice, the more flexible,
intuitive approach of LCA when compared with “hard, rigid”
clustering techniques allows researchers more insights into the
impact of predictor variables on latent class membership fluidity
and dynamics, and the susceptibility of class memberships to
the definition and selection of probability thresholds to suit
different research purposes.

Ethics Approval and Participation
This study was approved by the Ethics Review Board of the
Qilu Hospital of Shandong University, China
(KYLL-202208-026). The study data were anonymized to
protect the privacy and confidentiality of the study participants.
As the participants voluntarily participated in the survey to
support and promote academic research, no compensation was
provided for them as per the common practice in China.

Results

Descriptive Statistics
Table 1 presents the descriptive statistics of the data collected
from the patient participants. All data in the 718 returned
questionnaires were valid. The patients had a mean age of 46.41
(SD 10.143) years. In total, 718 patients were men. The mean
score for education was 2.89 (SD 1.398), indicating that their
average educational level was between Year 9 and Year 12. The
mean scores of the 3 communicative items on the AAHLS were
1.84 (SD 0.763), 1.91 (SD 0.751), and 1.95 (SD 0.744) for item
1, item 2, and item 3, respectively. These mean scores indicate
that they “sometimes” needed help to read and comprehend
health information and complete official documents and were
“sometimes” able to identify and secure others’help. The scores
for the 8 items on the eHEALS ranged from 2.68 (SD 1.200)
to 2.86 (SD 1.239), indicating their uncertainty about their skills
to use eHealth resources and interventions. As with their scoring
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performance on the MHLC Form C, they scored on average
18.05 (SD 4.390), 16.80 (SD 4.435), 9.75 (SD 3.333), and 8.70
(SD 2.757) on the “internal,” “chance,” “doctor,” and “powerful
others” subscales, respectively. The determined response of
“slightly disagree” for the “internal” subscale indicates that they
somehow did not believe in their internal drives to maintain
health. The determined response between “moderately disagree”
and “slightly disagree” for the “chance” subscale implies that
they were generally less likely to attribute their health to a matter

of luck. The determined response between “slightly disagree”
and “slightly agree” for the “doctor” subscale means that they
were generally uncertain about the role of doctors in the
maintenance of their own health. The determined response
between “moderately disagree” and “slightly disagree” for the
“powerful others” subscale means that they generally did not
believe in the role of others in the maintenance of their own
health.

Table 1. Descriptive statistics (listwise: valid n=718).

Values, mean (SD; range)

46.41 (10.143; 21-68)Age (years)

1 (0; 1-1)Gender

2.89 (1.398; 1-6)Education

1.84 (0.763; 1-3)COHLa1b

1.91 (0.751; 1-3)COHL2c

1.95 (0.744; 1-3)COHL3d

2.73 (1.241; 1-5)eHEALSe1f

2.69 (1.201; 1-5)eHEALS2g

2.68 (1.158; 1-5)eHEALS3h

2.86 (1.239; 1-5)eHEALS4i

2.68 (1.2; 1-5)eHEALS5j

2.78 (1.228; 1-5)eHEALS6k

2.75 (1.203; 1-5)eHEALS7l

2.84 (1.231; 1-5)eHEALS8m

18.05 (4.39; 6-31)Internal scalen

16.8 (4.435; 6-30)Chance scaleo

9.75 (3.333; 3-18)Doctor scalep

8.7 (2.757; 3-16)Other people scaleq

aCOHL: Communicative Health Literacy.
b“When you talk to a physician or nurse, do you give them all the information they need to help you?”
c“When you talk to a physician or nurse, do you ask the questions you need to ask?”
d“When you talk to a physician or nurse, do you ensure they explain anything that you do not understand?”
eeHEALS: eHealth Literacy Scale.
f“I know what health resources are available on the internet.”
g“I know where to find helpful health resources on the internet.”
h“I know how to find helpful health resources on the internet.”
i“I know how to use the internet to answer my health questions.”
j“I know how to use the health information I find on the internet to help me.”
k“I have the skills I need to evaluate the health resources I find on the internet.”
l“I can tell of high quality from low-quality health resources on the internet.”
m“I feel confident using information from the internet to make health decisions.”
nThe internal locus of control: beliefs that one’s health is up to their own actions and behaviors.
oThe chance locus of control: beliefs that one’s health is up to fate, chance, or luck.
pThe doctor locus of control: beliefs that one’s health is up to doctors.
qThe powerful others locus of control: beliefs that one’s health is up to others’ actions and behaviors.

JMIR Form Res 2023 | vol. 7 | e43345 | p. 4https://formative.jmir.org/2023/1/e43345
(page number not for citation purposes)

Xing et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Model Fit Statistics
Table 2 and Figure 1 show the model fit statistics of the LCA.
The Akaike information criterion and Bayesian information
criterion provide the measures of model performance. Smaller
Akaike information criterion and Bayesian information criterion
values indicate better model performance. Indexes such as the

Lo-Mendell-Rubin likelihood ratio test and the bootstrap
likelihood ratio test examined whether adding clusters would
significantly improve model performance. We considered all
the factors and decided to opt for a 2-cluster solution for better
model performance and simplicity to guide subsequent
qualitative analyses, as shown in Multimedia Appendix 3.

Table 2. Model fit statistics for male data.

Entropy

R2f
Classification er-
rors

Maximum

BVRe
NpardAIC3 (LL)AICc (LL)BICa (LLb)Number of

latent classes

10202.5847230365.998430293.998430588.8978Cluster 1Model1

0.98710.002320.917314929026.510928877.510929487.7888Cluster 2Model2

0.99010.002124.677722628822.015628596.015629521.672Cluster 3Model3

0.97780.00622.177130328825.352128522.352129763.3869Cluster 4Model4

0.93650.024120.891838028937.727228557.727230114.1405Cluster 5Model5

aBIC: Bayesian information criterion.
bLL: log-likelihood (the smaller the absolute value of LL, the better the model fit).
cAIC: Akaike information criterion.
dNpar: number of estimated parameters.
eBVR: bivariate residual.
fEntropy R2: values >0.8 indicate high degree of separation between classes.

Figure 1. Model fit statistics changes (male participants’data). AIC: Akaike information criterion; BIC: Bayesian information criterion; LL: log-likelihood.

Profiling of 2 Latent Clusters

Cluster 1—Low Self-Efficacy Group
Male patients in cluster 1 had low scores on the “internal” scale
(with conditional probabilities higher than 0.5 until an internal
sum score of 22), suggesting limited self-efficacy and less
inclination to believe in their own capability to manage
self-health. For example, they were more likely to “strongly
disagree” (coding 1), “moderately disagree” (coding 2), or

“slightly disagree” (coding 3) with statements such as “If my
condition worsens, it is my own behavior which determines
how soon I will feel better again” (MHLC_C1), “I am directly
responsible for my condition getting better or worse”
(MHLC_C6), and “Whatever goes wrong with my condition is
my own fault” (MHLC_C8).

Male patients in cluster 1 also ranked low on the “doctor”
subscale (with conditional probabilities higher than 0.5 until
the internal sum score of 11), suggesting that they had limited
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trust in medical and health professionals and the health benefits
of adhering to their recommendations and advice. For example,
they were more likely to “strongly disagree” (coding 1),
“moderately disagree” (coding 2), or “slightly disagree” (coding
3) with statements such as “If I see my doctor regularly, I am
less likely to have problems with my condition” (MHLC_C3).

Male patients in cluster 1 had low (score=4-9) to medium
(score=10-14) scores on the “other people” subscale, suggesting
that most people in cluster 1 were not likely to see the influence
of others’ behaviors on their own health as significant. For
example, they were more likely to “strongly disagree” (coding
1), “moderately disagree” (coding 2), or “slightly disagree”
(coding 3) with statements such as “Other people play a big
role in whether my condition improves, stays the same, or gets
worse” (MHLC_C7), “In order for my condition to improve, it
is up to other people to see that the right things happen”
(MHLC_C10), and “The type of help I receive from other people
determines how soon my condition improves” (MHLC_C18).

Male patients in cluster 1 had more spread scores across the
“chance” subscale ranging from 12 to 28, suggesting that
although some people in this cluster did not believe in the role
of luck in one’s health management, others did agree with
statements such as “As to my condition, what will be will be”
(MHLC_C2), “Most things that affect my condition happen to
me by chance” (MHLC_C4), “Luck plays a big part in
determining how my condition improves” (MHLC_C9),
“Whatever improvement occurs with my condition is largely a
matter of good fortune” (MHLC_C11), “If my condition
worsens, it’s a matter of fate” (MHLC_C15), and “If I am lucky,
my condition will get better” (MHLC_C16).

Cluster 2—Moderate Self-Efficacy Group
Male patients in cluster 2 had high scores on the “internal” scale
ranging from 23 to 31, suggesting that they had stronger beliefs
in their own capability to manage their health. Their responses
to the questions of the “internal” scale were more likely to
“slightly agree,” “moderately agree,” or “strongly agree” with
statements of the MHLC Scale, stressing the importance of
self-discipline and self-management to achieve optimal health
outcomes, especially regarding the prevention and treatment of
bladder cancer. For example, people in cluster 2 agreed with
statements such as “the main thing which affects my condition
is what I myself do” (MHLC_C12), “I deserve the credit when
my condition improves and the blame when it gets worse”
(MHLC_C13), and “If my condition takes a turn for the worse,
it is because I have not been taking proper care of myself”
(MHLC_C17).

Male patients in cluster 2 had higher scores on the “doctor”
subscale, ranging from 12 to 18, suggesting that they had
moderate to high levels of trust in health and medical
professionals and the importance of adherence to their advice
to achieve better health outcomes. Similar to the “internal”
subscale, their responses to the questions of the “doctor”
subscale were more likely to “moderately agree” or “strongly
agree” with statements of the MHLC Scale, highlighting the
importance of seeking medical support to prevent, diagnose,
and treat diseases. For example, “Whenever my condition
worsens, I should consult a medically trained professional.”
(MHLC_C5) and “Following doctor’s orders to the letter is the
best way to keep my condition from getting any worse”
(MHLC_C14).

Male patients in cluster 2 had very high (score=15-16) scores
on the “other people” subscale, suggesting that some of them
were more likely to associate their own health outcomes with
other people in their lives.

Chinese male participants in cluster 2 were divided on the
“chance” subscale, with some people having very low
(score=6-11) scores and others having very high (score=28-30)
scores. This indicated that a polarized view regarding the role
of chance in their health and well-being existed among this
group of male patients, despite them being internally driven and
having stronger beliefs in medical professionals.

Table 3 shows descriptive statistics of the 2 latent clusters
representing the 3 levels of self-efficacy among the study
participants. The low self-efficacy group (cluster 1) represented
75.8% (544/718) of the total sample. They had an average of
17.52 (SD 3.66) on the internal scale, an average of 17.84 (SD
3.83) on the “chance” scale, an average of 8.29 (SD 2.36) on
the “doctor” scale, and an average of 8.73 (SD 2.65) on the
“other people” scale. The moderate self-efficacy group (cluster
2) represented 24.2% (174/718) of the total sample. They had
an average of 19.36 (SD 5.39) on the “internal” scale, an average
of 15.22 (SD 5.06) on the “chance” scale, an average of 13.01
(SD 2.56) on the “doctor” scale, and an average of 9.13 (SD
3.21) on the “other people” scale.

Next, we compared the differences between the 2 clusters across
the 4 subscales. The result of the Welch test in Table 4 shows
that there were statistically significant differences among the 2
clusters representing 2 distinct levels of self-efficacy among
the study participants in their scores on the internal, “chance,”
and “doctor” subscales but not on the “other people” subscale.
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Table 3. Descriptive statistics of the latent clusters (N=718).

Values, SEValues, mean (SD)Values, n (%)Subscale and cluster

Internal scale

0.1617.52 (3.66)544 (75.8)1a

0.4119.36 (5.39)174 (24.2)2b

0.1617.96 (4.21)718 (100)Total

Chance scale

0.1617.84 (3.83)544 (75.8)1a

0.3815.22 (5.06)174 (24.2)2b

0.1617.2 (4.31)718 (100)Total

Doctor scale

0.108.29 (2.36)544 (75.8)1a

0.1913.01 (2.56)174 (24.2)2b

0.129.43 (3.14)718 (100)Total

Other people scale

0.118.73 (2.65)544 (75.8)1a

0.249.13 (3.21)174 (24.2)2b

0.108.83 (2.8)718 (100)Total

aLow self-efficacy.
bModerate self-efficacy.

Table 4. Robust tests of equality of means (Welch Test).

P valuedf2df1Statistic

<.001226.101.0017.67Internal scale

<.001239.761.0039.46Chance scale

<.001273.011.00464.03Doctor scale

.14252.341.002.18Other people scale

Factors Associated With Low Self-Efficacy

Limited Educational Attainment
Table 5 presents the conditional probabilities of educational
attainment within the 2 identified clusters of self-efficacy. It

can be seen that male patients with low self-efficacy were more
likely to have lower levels of educational attainment (Year 6 to
Year 12). In contrast, male patients with moderate self-efficacy
were more likely to have adequate education (diploma and
university).

Table 5. Conditional probabilities of educational levels within each cluster.

Cluster 2aCluster 1aEducation

0.050.24Year 6

0.150.28Year 9

0.210.20Year 12

0.230.20Diploma

0.270.07University

0.100.00Postgraduate

aTotal probability: 1.00.
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Aged ≥44 Years
Table 6 shows the conditional probabilities of age groups within
the 2 identified clusters of self-efficacy. This table shows that

male patients with low self-efficacy were more likely to be
middle-aged and older (≥44 years). In contrast, male patients
with moderate self-efficacy were more likely to be aged ≤43
years.

Table 6. Conditional probabilities of age groups within each cluster.

Cluster 2aCluster 1aAge group (years)

0.410.1521-36

0.200.1737-43

0.150.2044-49

0.140.2550-56

0.100.2357-68

aTotal probability: 1.00.

Limited Communicative Health Literacy
Table 7 shows that male patients with low self-efficacy were
less likely to share with medical professionals all the information

doctors need during medical encounters. In contrast, male
patients of adequate self-efficacy were more likely to “often”
share with medical professionals all the information doctors
need during medical encounters.

Table 7. Conditional probabilities of responses to the first question of Communicative Health Literacy (COHL) within each cluster.

Cluster 2bCluster 1bCOHL1a

0.590.31Often

0.380.40Sometimes

0.030.29Rarely

a“When you talk to a doctor or nurse, do you give them all the information they need to help you?”
bTotal probability: 1.00.

Limited Digital Health Literacy
Table 8 shows that male patients with low self-efficacy were
less likely to know where to find useful information on the
internet. Table 9 shows that male patients with low self-efficacy
were less likely to know the means and methods to identify
useful health information on the internet. Male patients with

low self-efficacy were more likely to disagree or feel unsure
that they had the skills and knowledge that enabled them to
navigate eHealth platforms and find helpful health-related
information. In contrast, male patients with adequate
self-efficacy were more likely to feel unsure or agree that they
were equipped with such essential skills and knowledge.

Table 8. Conditional probabilities of responses to the second question of eHealth Literacy Scale (eHEALS) within each cluster.

Cluster 2bCluster 1beHEALS2a

0.050.24Strongly disagree

0.130.30Disagree

0.460.28Unsure

0.250.10Agree

0.120.09Strongly agree

a“I know where to find useful health information on the internet.”
bTotal probability: 1.00.
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Table 9. Conditional probabilities of responses to the third question of eHealth Literacy Scale (eHEALS) within each cluster.

Cluster 2bCluster 1beHEALS3a

0.050.22Strongly disagree

0.120.33Disagree

0.450.25Unsure

0.310.12Agree

0.070.07Strongly agree

a“I know how to find useful information on the internet.”
bTotal probability: 1.00.

Discussion

Principal Findings in Relation to Previous Studies
We identified 2 subgroups—low and moderate self-efficacy
groups—which represented 75.8% (544/718) and 24.2%
(174/718) of the total sample, respectively. People in the low
self-efficacy cluster (cluster 1: 544/718, 75.8%) had the
following characteristics: they had low posterior probabilities
on the “internal” and “doctor” subscales, suggesting that they
were less likely to believe in their own capability or doctors’
advice to achieve optimal outcomes in bladder cancer prevention
and treatment; they had higher posterior probabilities on the
low (4-9) to medium (10-14) sections of the “other people”
subscale, suggesting that most people in cluster 1 were not likely
to see the influence of others’ behaviors on their health as
significant; and finally, male patients in the low self-efficacy
cluster had mixed beliefs about the role of chance and good
luck on their health outcomes, as indicated by the wide-ranging
sum scores on the “chance” subscale. Male patients in the
moderate self-efficacy cluster (cluster 2: 174/718, 24.2%) had
distinct psychological traits. They had high scores on the
“internal” subscale, suggesting that they had stronger beliefs in
their own capability to manage their health. They also had higher
scores on the “doctor” subscale, suggesting that they had
moderate to high levels of trust in health and medical
professionals and the importance of adherence to their advice
to achieve better health outcomes. Surprisingly, they had very
high (score=15-16) scores on the “other people” subscale,
suggesting that some of them were more likely to associate their
own health outcomes with other people in their lives. Finally,
we found that a polarized view regarding the role of chance in
health and well-being existed among this group of male patients,
despite being internally driven and having stronger beliefs in
medical professionals.

The characteristics of the 2 clusters mentioned above could not
be compared with relevant findings reported in previous studies
because of the lack of relevant literature. However, we could
relate the factors associated with the low-efficacy cluster
identified in our study to relevant factors correlated with cancer
risk, view of cancer, and cancer prevention, ascertained in a
limited number of studies. As revealed in our study, limited
communicative and digital health literacy contributed to low
self-efficacy, that is, being less likely to believe in one’s own
capability or doctors’ advice to achieve optimal outcomes in
bladder cancer prevention and treatment. This finding aligns

well with that reported by Morris et al [40] that those with low
health literacy tended to feel less control over risks to their
health and take more fatalistic attitudes toward cancer and cancer
prevention, thus avoiding visiting doctors and being less likely
to be up-to-date on cancer screening. The high-efficacy cluster
in our study, in contrast, preferred to seek cancer prevention
information from others and web-based resources, suggesting
that they were more likely to believe in their own abilities,
doctors’ recommendations, or others’ behaviors to achieve
optimal outcomes in bladder cancer prevention and treatment.
This finding somewhat confirms that of Morris et al [40].

In our study, we found that being aged ≥44 years was one
indicator of participants’ low self-efficacy in bladder cancer
prevention and treatment, which supports the findings by Taber
et al [41] and Katapodi et al [42] that older age was correlated
with lower perceived cancer risk, inducing older adults to take
relatively negative attitudes toward cancer prevention and
treatment. Similarly, Schroyen et al [43] reported that
self-perception of aging and views of cancer could be seen as
markers of vulnerability among older people with cancer.
Similarly, the report by Schroyen et al [43] implied that older
age and attitude toward cancer were correlated with low
self-efficacy. Deeks et al [44] found that older study participants
regarded a stable home life and relationships as important factors
influencing health, which is contrary to our finding that older
age was closely associated with low self-efficacy with regard
to bladder cancer prevention and treatment, as shown by their
perception of others’ behaviors as insignificant in influencing
their health. Deeks et al [44] also discovered that having a
disease prevention strategy was perceived as one of the most
influential factors impacting health compared with our finding
that patients in the low self-efficacy cluster displayed negative
beliefs in their internal motivations to engage in health
improvement.

Leung et al [45] found that fatalistic beliefs were negatively
associated with cancer-related information-seeking behaviors,
that is, patients who viewed the role of chance and good luck
in their health outcomes as significant were less willing to seek
information from health professionals and media. This finding
supports our finding that patients in the low self-efficacy cluster
were unlikely to regard the impact of others on their health as
significant.

We identified low educational attainment as a significant
contributor to low self-efficacy, specifically to negative attitudes
toward the “internal,” “doctor,” or “others” LOC. However, we
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did not find such an association in the literature. This warrants
further studies to ascertain the role of education, as “there exists
a strong educational gradient in cancer risk, which has been
documented in a wide range of populations” [46].

Implications
This study has some implications for clinical practice, health
education, medical research, and public health policy-making.
The 2 self-efficacy classes and 4 factors contributing to low
self-efficacy can serve as important indicators for screening
male patients with low self-efficacy to deliver more targeted
education and more effective interventions to enhance their
self-efficacy. Knowledge, skills, beliefs, and practices associated
with the low self-efficacy class and the contributing factors
could be integrated into public health education about and
interventions in health beliefs about bladder cancer prevention
and treatment among male patients to enhance their self-efficacy.
Medical researchers can gain some insights into the topic of
low self-efficacy and the contributing factors. Informed by this
study, they could identify patients with low self-efficacy among
their ethnic and socioeconomic groups, verify the contributing
factors ascertained in this study, and identify more contributors
in future studies. Finally, our research results and findings can
provide some implications for public health policy-making in
the future.

Limitations
This study has some limitations. First, the generalizability of
our results and findings may be limited. The recruitment of
patients from only 1 hospital was most likely to make the results
and findings less generalizable to populations in other provinces
in China and to patients in different linguistic and cultural
communities worldwide. Further research is warranted to

validate the results and findings among populations of diverse
ethnic and sociocultural backgrounds. Second, the self-reported
nature of the collected data may result in some bias. As claimed
by van der Varrt et al [47], self-reported literacy skills are not
necessarily consistent with the actual abilities to comprehend,
use, and appraise web-based health information. This is true for
the self-reported literacy skills on the functional subscale of the
AAHLS and the self-reported health beliefs and self-confidence
on the MHLC Form C used in this study. More objective
measures need to be developed to increase the reliability and
consistency of assessments of various health literacy and health
beliefs and self-confidence among culturally and linguistically
diverse people. Third, comparisons could not sufficiently be
made with previous studies because of the scarcity of relevant
literature. Hopefully, our study will attract close attention from
researchers who can further examine this topic to add to the
body of literature and expand knowledge, which could promote
academic conversation around such a topic of social
significance.

Conclusions
This was the first study to investigate the attitudes and beliefs
regarding bladder cancer treatment among male patients in
China. Using latent class modeling, we identified 2 classes of
LOC groups among male patients, the low self-efficacy group
and the moderate self-efficacy group. Four factors contributing
to low self-efficacy were identified, including (1) limited
education (Year 6 to Year 12), (2) aged ≥44 years, (3) limited
communicative health literacy, and (4) limited digital health
literacy. These contributing factors can provide some
implications for clinical practice, health education, medical
research, and health policy-making.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Questionnaire (Chinese).
[XLSX File (Microsoft Excel File), 11 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Data collected and coding method (Chinese).
[XLSX File (Microsoft Excel File), 520 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Table S1: Posterior probabilities of response across latent clusters (male participants).
[DOCX File , 18 KB-Multimedia Appendix 3]

References

1. Babjuk M. Trends in bladder cancer incidence and mortality: success or disappointment? Eur Urol 2017 Jan;71(1):109-110
[doi: 10.1016/j.eururo.2016.06.040] [Medline: 27417034]

2. Antoni S, Ferlay J, Soerjomataram I, Znaor A, Jemal A, Bray F. Bladder cancer incidence and mortality: a global overview
and recent trends. Eur Urol 2017 Jan;71(1):96-108 [doi: 10.1016/j.eururo.2016.06.010] [Medline: 27370177]

3. Latest world cancer statistics – GLOBOCAN 2012: estimated cancer incidence, mortality and prevalence worldwide in
2012. International Agency for Research on Cancer. 2013 Dec 12. URL: http://iarc.who.int/news-events/

JMIR Form Res 2023 | vol. 7 | e43345 | p. 10https://formative.jmir.org/2023/1/e43345
(page number not for citation purposes)

Xing et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=formative_v7i1e43345_app1.xlsx&filename=a188c1ffcb2a27b09767e21f71aaccc6.xlsx
https://jmir.org/api/download?alt_name=formative_v7i1e43345_app1.xlsx&filename=a188c1ffcb2a27b09767e21f71aaccc6.xlsx
https://jmir.org/api/download?alt_name=formative_v7i1e43345_app2.xlsx&filename=4b3c062653778c7500bf6f347461fcaf.xlsx
https://jmir.org/api/download?alt_name=formative_v7i1e43345_app2.xlsx&filename=4b3c062653778c7500bf6f347461fcaf.xlsx
https://jmir.org/api/download?alt_name=formative_v7i1e43345_app3.docx&filename=4215dbb2b4c0f4aa3573e3273f8c9af4.docx
https://jmir.org/api/download?alt_name=formative_v7i1e43345_app3.docx&filename=4215dbb2b4c0f4aa3573e3273f8c9af4.docx
http://dx.doi.org/10.1016/j.eururo.2016.06.040
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27417034&dopt=Abstract
http://dx.doi.org/10.1016/j.eururo.2016.06.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27370177&dopt=Abstract
http://iarc.who.int/news-events/latest-world-cancer-statistics-globocan-2012-estimated-cancer-incidence-mortality-and-prevalence-worldwide-in-2012/
http://www.w3.org/Style/XSL
http://www.renderx.com/


latest-world-cancer-statistics-globocan-2012-estimated-cancer-incidence-mortality-and-prevalence-worldwide-in-2012/
[accessed 2022-06-14]

4. Ferlay J, Soerjomataram I, Dikshit R, Eser S, Mathers C, Rebelo M, et al. Cancer incidence and mortality worldwide:
sources, methods and major patterns in GLOBOCAN 2012. Int J Cancer 2015 Mar 01;136(5):E359-E386 [FREE Full text]
[doi: 10.1002/ijc.29210] [Medline: 25220842]

5. Li K, Lin T, Chinese Bladder Cancer Consortium, Xue W, Mu X, Xu E, et al. Current status of diagnosis and treatment of
bladder cancer in China - Analyses of Chinese Bladder Cancer Consortium database. Asian J Urol 2015 Apr;2(2):63-69
[FREE Full text] [doi: 10.1016/j.ajur.2015.04.016] [Medline: 29264122]

6. Wu P, Zhang G, Zhao J, Chen J, Chen Y, Huang W, et al. Profiling the urinary microbiota in male patients with bladder
cancer in China. Front Cell Infect Microbiol 2018 May 31;8:167 [FREE Full text] [doi: 10.3389/fcimb.2018.00167] [Medline:
29904624]

7. Babjuk M, Böhle A, Burger M, Capoun O, Cohen D, Compérat EM, et al. EAU guidelines on non-muscle-invasive urothelial
carcinoma of the bladder: update 2016. Eur Urol 2017 Mar;71(3):447-461 [doi: 10.1016/j.eururo.2016.05.041] [Medline:
27324428]

8. Donovan DM, O'Leary MR. The Drinking-Related Locus of Control Scale. Reliability, factor structure and validity. J Stud
Alcohol 1978 May;39(5):759-784 [doi: 10.15288/jsa.1978.39.759] [Medline: 672216]

9. Lewis FM, Morisky DE, Flynn BS. A test of the construct validity of health locus of control: effects on self-reported
compliance for hypertensive patients. Health Educ Monogr 1978 Sep 04;6(2):138-148 [doi: 10.1177/109019817800600105]
[Medline: 689888]

10. Saltzer EB. The weight locus of control (WLOC) scale: a specific measure for obesity research. J Pers Assess 1982 Dec
10;46(6):620-628 [doi: 10.1207/s15327752jpa4606_11] [Medline: 7161695]

11. Martin NJ, Holroyd KA, Penzien DB. The headache-specific locus of control scale: adaptation to recurrent headaches.
Headache 1990 Nov;30(11):729-734 [doi: 10.1111/j.1526-4610.1990.hed3011729.x] [Medline: 2074167]

12. Macleod L, Macleod G. Control cognitions and psychological disturbance in people with contrasting physically disabling
conditions. Disabil Rehabil 1998 Dec 28;20(12):448-456 [doi: 10.3109/09638289809166109] [Medline: 9883394]

13. Pastor MA, Salas E, López S, Rodríguez J, Sánchez S, Pascual E. Patients' beliefs about their lack of pain control in primary
fibromyalgia syndrome. Br J Rheumatol 1993 Jun;32(6):484-489 [doi: 10.1093/rheumatology/32.6.484] [Medline: 8508285]

14. Gebhardt WA, van der Doef MP, Paul LB. The Revised Health Hardiness Inventory (RRHI-24): psychometric properties
and relationship with self-reported health and health behavior in two Dutch samples. Health Educ Res 2001 Oct;16(5):579-592
[doi: 10.1093/her/16.5.579] [Medline: 11675805]

15. Martin CR. Phasic influences on psychometric measures during the menstrual cycle: implications for the construct integrity
of the locus of control dimension. Br J Med Psychol 1999 Jun;72 ( Pt 2):217-226 [doi: 10.1348/000711299159961] [Medline:
10397426]

16. Martin CR, Jomeen J. The impact of clinical management type on maternal locus of control in pregnant women with
pre-labour rupture of membranes at term. Health Psychol Update 2004;13:3-13 [FREE Full text] [doi:
10.53841/bpshpu.2004.13.1.3]

17. Wallston BD, Wallston KA. Locus of control and health: a review of the literature. Health Educ Monogr 1978 Sep
04;6(2):107-117 [doi: 10.1177/109019817800600102] [Medline: 357347]

18. Wallston BS, Wallston KA, Kaplan GD, Maides SA. Development and validation of the Health Locus of Control (HLC)
Scale. J Consult Clin Psychol 1976 Aug;44(4):580-585 [doi: 10.1037/0022-006x.44.4.580]

19. Wallston KA, Wallston BS, DeVellis R. Development of the Multidimensional Health Locus of Control (MHLC) scales.
Health Educ Monogr 1978 Sep 04;6(2):160-170 [doi: 10.1177/109019817800600107] [Medline: 689890]

20. Wallston KA, Stein MJ, Smith CA. Form C of the MHLC scales: a condition-specific measure of locus of control. J Pers
Assess 1994 Dec;63(3):534-553 [doi: 10.1207/s15327752jpa6303_10] [Medline: 7844739]

21. Ubbiali A, Donati D, Chiorri C, Bregani V, Cattaneo E, Maffei C, et al. The usefulness of the Multidimensional Health
Locus of Control Form C (MHLC-C) for HIV+ subjects: an Italian study. AIDS Care 2008 Apr 30;20(4):495-502 [doi:
10.1080/09540120701867115] [Medline: 18449829]

22. Nazareth M, Richards J, Javalkar K, Haberman C, Zhong Y, Rak E, et al. Relating health locus of control to health care
use, adherence, and transition readiness among youths with chronic conditions, North Carolina, 2015. Prev Chronic Dis
2016 Jul 21;13:E93 [FREE Full text] [doi: 10.5888/pcd13.160046] [Medline: 27442993]

23. Green JM, Coupland VA, Kitzinger JV. Expectations, experiences, and psychological outcomes of childbirth: a prospective
study of 825 women. Birth 1990 Mar;17(1):15-24 [doi: 10.1111/j.1523-536x.1990.tb00004.x] [Medline: 2346576]

24. Lavender T, Walkinshaw SA, Walton I. A prospective study of women's views of factors contributing to a positive birth
experience. Midwifery 1999 Mar;15(1):40-46 [doi: 10.1016/s0266-6138(99)90036-0] [Medline: 10373872]

25. Scott-Palmer J, Skevington SM. Pain during childbirth and menstruation: a study of locus of control. J Psychosom Res
1981 Jan;25(3):151-155 [doi: 10.1016/0022-3999(81)90027-1] [Medline: 7265019]

26. Tinsley BJ, Trupin SR, Owens L, Boyum LA. The significance of women's pregnancy-related locus of control beliefs for
adherence to recommended prenatal health regimens and pregnancy outcomes. J Reprod Infant Psychol 2007 Dec
11;11(2):97-102 [doi: 10.1080/02646839308403200]

JMIR Form Res 2023 | vol. 7 | e43345 | p. 11https://formative.jmir.org/2023/1/e43345
(page number not for citation purposes)

Xing et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://iarc.who.int/news-events/latest-world-cancer-statistics-globocan-2012-estimated-cancer-incidence-mortality-and-prevalence-worldwide-in-2012/
https://onlinelibrary.wiley.com/doi/10.1002/ijc.29210
http://dx.doi.org/10.1002/ijc.29210
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25220842&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2214-3882(15)00040-5
http://dx.doi.org/10.1016/j.ajur.2015.04.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29264122&dopt=Abstract
https://europepmc.org/abstract/MED/29904624
http://dx.doi.org/10.3389/fcimb.2018.00167
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29904624&dopt=Abstract
http://dx.doi.org/10.1016/j.eururo.2016.05.041
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27324428&dopt=Abstract
http://dx.doi.org/10.15288/jsa.1978.39.759
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=672216&dopt=Abstract
http://dx.doi.org/10.1177/109019817800600105
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=689888&dopt=Abstract
http://dx.doi.org/10.1207/s15327752jpa4606_11
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7161695&dopt=Abstract
http://dx.doi.org/10.1111/j.1526-4610.1990.hed3011729.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2074167&dopt=Abstract
http://dx.doi.org/10.3109/09638289809166109
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9883394&dopt=Abstract
http://dx.doi.org/10.1093/rheumatology/32.6.484
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8508285&dopt=Abstract
http://dx.doi.org/10.1093/her/16.5.579
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11675805&dopt=Abstract
http://dx.doi.org/10.1348/000711299159961
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10397426&dopt=Abstract
https://scholar.google.com/scholar_lookup?title=The%20impact%20of%20clinical%20management%20type%20on%20maternal%20locus%20of%20control%20in%20pregnant%20women%20with%20pre-labour%20rupture%20of%20membranes%20at%20term&pages=133-13&publication_year=2004&author=Martin%2CCR&author=Jomeen%2CJ
http://dx.doi.org/10.53841/bpshpu.2004.13.1.3
http://dx.doi.org/10.1177/109019817800600102
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=357347&dopt=Abstract
http://dx.doi.org/10.1037/0022-006x.44.4.580
http://dx.doi.org/10.1177/109019817800600107
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=689890&dopt=Abstract
http://dx.doi.org/10.1207/s15327752jpa6303_10
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7844739&dopt=Abstract
http://dx.doi.org/10.1080/09540120701867115
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18449829&dopt=Abstract
https://europepmc.org/abstract/MED/27442993
http://dx.doi.org/10.5888/pcd13.160046
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27442993&dopt=Abstract
http://dx.doi.org/10.1111/j.1523-536x.1990.tb00004.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2346576&dopt=Abstract
http://dx.doi.org/10.1016/s0266-6138(99)90036-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10373872&dopt=Abstract
http://dx.doi.org/10.1016/0022-3999(81)90027-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7265019&dopt=Abstract
http://dx.doi.org/10.1080/02646839308403200
http://www.w3.org/Style/XSL
http://www.renderx.com/


27. Pang SK, Ip WY, Chang AM. Psychosocial correlates of fluid compliance among Chinese haemodialysis patients. J Adv
Nurs 2001 Sep 30;35(5):691-698 [doi: 10.1046/j.1365-2648.2001.01901.x] [Medline: 11529971]

28. All Aspects of Health Literacy Scale (AAHLS). National Health Service and King's College London. 2010 Sep. URL:
https://healthliteracy.bu.edu/documents/34/AAHLS%20Tool.pdf [accessed 2022-06-26]

29. Koo M, Norman CD, Chang HM. Psychometric evaluation of a Chinese version of the eHealth literacy scale (eHEALS)
in school age children. Int J Health Educ 2012;15:29-36 [FREE Full text]

30. Berkman ND, Sheridan SL, Donahue KE, Halpern DJ, Crotty K. Low health literacy and health outcomes: an updated
systematic review. Ann Intern Med 2011 Jul 19;155(2):97-107 [doi: 10.7326/0003-4819-155-2-201107190-00005] [Medline:
21768583]

31. Sarafino EP. Health Psychology Biopsychosocial Interactions. Hoboken, New Jersey: John Wiley & Sons; 1990.
32. Jomeen J, Martin CR. The impact of clinical management type on maternal and neo-natal outcome following pre-labour

rupture of membranes at term. Clin Effect Nurs 2002 Mar;6(1):3-9 [doi: 10.1054/cein.2002.0249]
33. Bane C, Hughes CM, McElnay JC. The impact of depressive symptoms and psychosocial factors on medication adherence

in cardiovascular disease. Patient Educ Couns 2006 Feb;60(2):187-193 [doi: 10.1016/j.pec.2005.01.003] [Medline: 16253468]
34. Takaki J, Yano E. Possible gender differences in the relationships of self-efficacy and the internal locus of control with

compliance in hemodialysis patients. Behav Med 2006 Mar;32(1):5-11 [doi: 10.3200/bmed.32.1.5-11]
35. wjx.cn homepage. wjx.cn. URL: https://www.wjx.cn/ [accessed 2022-07-21]
36. Nylund-Gibson K, Choi AY. Ten frequently asked questions about latent class analysis. Transl Issues Psychol Sci 2018

Dec;4(4):440-461 [doi: 10.1037/tps0000176]
37. Tein JY, Coxe S, Cham H. Statistical power to detect the correct number of classes in latent profile analysis. Struct Equ

Modeling 2013 Oct 01;20(4):640-657 [FREE Full text] [doi: 10.1080/10705511.2013.824781] [Medline: 24489457]
38. Morovati D. The intersection of sample size, number of indicators, and class enumeration in LCA:A Monte Carlo Study.

University of California. Santa Barbara: University of California; 2014 Jun. URL: https://escholarship.org/uc/item/2w28x9g8
[accessed 2022-06-14]

39. Morgan GB. Mixed mode latent class analysis: an examination of fit index performance for classification. Struct Equ
Modeling 2014 Sep 30;22(1):76-86 [doi: 10.1080/10705511.2014.935751]

40. Morris NS, Field TS, Wagner JL, Cutrona SL, Roblin DW, Gaglio B, et al. The association between health literacy and
cancer-related attitudes, behaviors, and knowledge. J Health Commun 2013 Dec 04;18 Suppl 1(Suppl 1):223-241 [FREE
Full text] [doi: 10.1080/10810730.2013.825667] [Medline: 24093358]

41. Taber JM, Klein WM, Suls JM, Ferrer RA. Lay awareness of the relationship between age and cancer risk. Ann Behav
Med 2017 Apr 17;51(2):214-225 [doi: 10.1007/s12160-016-9845-1] [Medline: 27752991]

42. Katapodi MC, Lee KA, Facione NC, Dodd MJ. Predictors of perceived breast cancer risk and the relation between perceived
risk and breast cancer screening: a meta-analytic review. Prev Med 2004 Apr;38(4):388-402 [doi:
10.1016/j.ypmed.2003.11.012] [Medline: 15020172]

43. Schroyen S, Missotten P, Jerusalem G, Van den Akker M, Buntinx F, Adam S. Association between self-perception of
aging, view of cancer and health of older patients in oncology: a one-year longitudinal study. BMC Cancer 2017 Sep
02;17(1):614 [FREE Full text] [doi: 10.1186/s12885-017-3607-8] [Medline: 28865449]

44. Deeks A, Lombard C, Michelmore J, Teede H. The effects of gender and age on health related behaviors. BMC Public
Health 2009 Jun 30;9(1):213 [FREE Full text] [doi: 10.1186/1471-2458-9-213] [Medline: 19563685]

45. Leung DY, Chow TT, Wong EM. Cancer-related information seeking and scanning behaviors among older Chinese adults:
examining the roles of fatalistic beliefs and fear. Geriatrics (Basel) 2017 Dec 03;2(4):38 [FREE Full text] [doi:
10.3390/geriatrics2040038] [Medline: 31011048]

46. Leuven E, Plug E, Rønning M. Education and cancer risk. Labour Econ 2016 Dec;43:106-121 [doi:
10.1016/j.labeco.2016.06.006]

47. van der Vaart R, van Deursen AJ, Drossaert CH, Taal E, van Dijk JA, van de Laar MA. Does the eHealth Literacy Scale
(eHEALS) measure what it intends to measure? Validation of a Dutch version of the eHEALS in two adult populations. J
Med Internet Res 2011 Nov 09;13(4):e86 [FREE Full text] [doi: 10.2196/jmir.1840] [Medline: 22071338]

Abbreviations
AAHLS: All Aspects of Health Literacy Scale
eHEALS: eHealth Literacy Scale
LCA: latent class analysis
LOC: locus of control
MHLC: Multidimensional Health Locus of Control

JMIR Form Res 2023 | vol. 7 | e43345 | p. 12https://formative.jmir.org/2023/1/e43345
(page number not for citation purposes)

Xing et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1046/j.1365-2648.2001.01901.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11529971&dopt=Abstract
https://healthliteracy.bu.edu/documents/34/AAHLS%20Tool.pdf
https://eric.ed.gov/?id=EJ970361
http://dx.doi.org/10.7326/0003-4819-155-2-201107190-00005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21768583&dopt=Abstract
http://dx.doi.org/10.1054/cein.2002.0249
http://dx.doi.org/10.1016/j.pec.2005.01.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16253468&dopt=Abstract
http://dx.doi.org/10.3200/bmed.32.1.5-11
https://www.wjx.cn/
http://dx.doi.org/10.1037/tps0000176
https://europepmc.org/abstract/MED/24489457
http://dx.doi.org/10.1080/10705511.2013.824781
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24489457&dopt=Abstract
https://escholarship.org/uc/item/2w28x9g8
http://dx.doi.org/10.1080/10705511.2014.935751
https://europepmc.org/abstract/MED/24093358
https://europepmc.org/abstract/MED/24093358
http://dx.doi.org/10.1080/10810730.2013.825667
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24093358&dopt=Abstract
http://dx.doi.org/10.1007/s12160-016-9845-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27752991&dopt=Abstract
http://dx.doi.org/10.1016/j.ypmed.2003.11.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15020172&dopt=Abstract
https://bmccancer.biomedcentral.com/articles/10.1186/s12885-017-3607-8
http://dx.doi.org/10.1186/s12885-017-3607-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28865449&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-9-213
http://dx.doi.org/10.1186/1471-2458-9-213
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19563685&dopt=Abstract
https://www.mdpi.com/resolver?pii=geriatrics2040038
http://dx.doi.org/10.3390/geriatrics2040038
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31011048&dopt=Abstract
http://dx.doi.org/10.1016/j.labeco.2016.06.006
https://www.jmir.org/2011/4/e86/
http://dx.doi.org/10.2196/jmir.1840
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22071338&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by A Mavragani; submitted 09.10.22; peer-reviewed by H Yin, W Tang, J Luo; comments to author 19.06.23; revised version
received 30.06.23; accepted 06.07.23; published 16.08.23

Please cite as:
Xing Z, Ji M, Shan Y, Dong Z, Xu X
Using the Multidimensional Health Locus of Control Scale Form C to Investigate Health Beliefs About Bladder Cancer Prevention
and Treatment Among Male Patients: Cross-Sectional Study
JMIR Form Res 2023;7:e43345
URL: https://formative.jmir.org/2023/1/e43345
doi: 10.2196/43345
PMID: 37585255

©Zhaoquan Xing, Meng Ji, Yi Shan, Zhaogang Dong, Xiaofei Xu. Originally published in JMIR Formative Research
(https://formative.jmir.org), 16.08.2023. This is an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in JMIR Formative Research, is properly cited. The complete
bibliographic information, a link to the original publication on https://formative.jmir.org, as well as this copyright and license
information must be included.

JMIR Form Res 2023 | vol. 7 | e43345 | p. 13https://formative.jmir.org/2023/1/e43345
(page number not for citation purposes)

Xing et alJMIR FORMATIVE RESEARCH

XSL•FO
RenderX

https://formative.jmir.org/2023/1/e43345
http://dx.doi.org/10.2196/43345
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37585255&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

