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Introduction: Prevention of the health risk of amateur marathon runners is of great 
significance for the sustainable development of marathon. To reduce the psychological 
burden of amateur marathon runners and improve the participation experience, the 
current study used the health belief model to study the relationship among health beliefs, 
attitude to preventative behavior, self-efficacy, and health values of amateur marathon 
runners.
Methods: A total of 342 data were collected, and using the PROCESS (analytical proce-
dures developed for mediating and moderating effects tests based on SPSS and SAS). 
A series of multiple linear regression models were established to study the relationship 
between variables, and the bootstrap confidence interval was selected to test the mediating 
and moderating effect.
Results: The results showed that perceived health threat (b = 0.463, p <0.05), health 
behavior expectations (b = 0.373, p <0.001), self-efficacy (b = 0.322, p <0.001), and 
behavioral attitudes (b = 0.230, p <0.001) can be regarded as antecedent variables for 
predicting preventative behaviors. In addition, the results also show that health behavior 
expectations, self-efficacy, and behavioral attitudes play chain-mediating role between per-
ceived health threat and preventative behaviors. Health values appear to play a moderating 
role in the direct/indirect effects of perceived health threat on preventive behavior through 
a number of mediating variables.
Discussion: This study emphasizes that the amateur marathon runners must improve their 
health concept and take effective preventive measures before participating in the competi-
tion. According to this research, it is the responsibility of the event parties, public health 
officials and relevant departments of the host city to provide rich health information and risk 
education to amateur marathon runners. More public service advertisements or educational 
materials are needed to be placed on runners to enhance their awareness of the necessity and 
importance of taking preventive measures.
Keywords: health belief model, perceived health threat, health behavior expectation, self- 
efficacy, behavioral attitude, health values

Introduction
Marathons are a very popular event in the world. However, today’s popular marathons 
differ from the “classic” marathon. The “classic” marathon race has severe require-
ments. Participants can participate in the competition only after physical indicators 
have reached the standard,1 and at present, the popular marathon is primarily geared 
towards the general public. Compared to the typical marathon events, the mass 
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marathon places more emphasis on entertainment, and the 
rules of the competition are relatively loose. The participants’ 
goals are primarily to enhance their physical fitness, enrich 
their leisure life, emotional wellbeing, and to challenge 
themselves.2 However, amateur marathon runners need to 
bear a certain degree of risk and uncertainty in the process 
of participation, similar to sports injuries during or after 
physical activity and public health risks.3

As part of the event, health risks are very likely to 
endanger the health and even life of runners.4 With yearly 
incidence rates for injury reported to be as high as 90% in 
those training for marathons,5 as well as the cognitive 
popularization of diseases such as knee patellar osteochon-
drosis and friction syndrome. Thus, health risks have 
become the main concern of amateur marathon runners 
because of increases in safety awareness.6 A large number 
of previous studies have examined sports injury and con-
sequences of amateur marathons; however, less attention 
has been paid to public health risks.7 Due to the character-
istics of marathon events such as being large-scale, invol-
ving a large number of people, long gathering times, 
amateur marathon events face more public health risks.8 

In particular, during the novel coronavirus disease 2019 
(COVID-19) pandemic, amateur runners who participate 
in marathon events will face greater health risks, which 
may be due to the lack of continuous exercise during the 
pandemic period, resulting in deterioration of physical 
function.9 Alternatively, if they participate in mass gather-
ings, public health risks are caused by mass migration.10

Previous studies have shown that the health risk man-
agement of amateur marathon runners is related to health 
belief and health risk prevention behaviors.11 The health 
belief model (HBM) is a health education model that 
changes individual behavior by intervening in perceptions, 
attitudes, and beliefs, as well as being the most prominent 
social behavior model with which a series of health risks 
can be avoided.12 Specifically, it is the individual’s belief 
in the perceived susceptibility and severity of the health 
problems that will be encountered, encouraging people to 
adopt health protection and preventative behaviors.13 If an 
individual is afraid of his or her current unhealthy beha-
vior and believes that the benefits of changing the 
unhealthy behavior are greater than the obstacles, the 
individual will feel confident and able to change the beha-
vior through long-term efforts.14 Similarly, individuals in 
sports environments taking measures to protect themselves 
from exercise-related injuries may depend on their percep-
tion of such health threats, such as perceived susceptibility 

and severity.15 The health risk perception and prevention 
behaviors of amateur marathon runners may be affected by 
their health values, especially while experiencing the 
COVID-19 pandemic, in which people may pay more 
attention to the importance of health.16 Such a shift can 
provide a new perspective for the Marathons to improve 
the experience and satisfaction of participants.

The current study used the HBM to study the relation-
ship among health beliefs, attitude to preventative beha-
vior, self-efficacy, and health values of amateur marathon 
runners. It attempted to provide useful insights into the 
public health risk management and event development of 
marathon events to reduce the psychological burden of 
amateur marathon runners and improve the participation 
experience. The results suggested that the most effective 
way to solve the shortage of public health work in mara-
thon events is to strengthen the amateur marathon runners’ 
perceived health threats, thereby promoting the production 
of health risk preventative behaviors; only by making clear 
the dangers of health risk can participants begin to reduce 
or even eliminate public health risks in events to the best 
of their ability.

Related Concepts and Research 
Hypotheses
Health Risks in Marathons
Researchers have divided the risks of marathon events into 
amateur runners and professional runners. Amateur run-
ners can be divided into image risk, natural risk, and man- 
made disaster risk.17 Health risks are included under man- 
made disaster risks, which includes the risk of injuries and 
deaths caused by runners who do not understand their 
physical condition.18 At present, health risks have become 
the most concerned problem for amateur marathon runners 
and affect their related behaviors.3 Here, health risk refers 
to the risk of disease or other health damage (such as knee 
injury) caused by participating in marathon training and 
events.5 Marathon is an extreme sport with very long 
distances that demand high physical stamina. With the 
“blow-out” development of marathon events, the number 
of public runners continues to increase, their physical 
health is uneven, bad running technique and their cogni-
tion and prediction of sports risks are insufficient, making 
it more likely to have sports injuries or even serious 
sudden deaths during the event.19 Therefore, the impor-
tance of research on the health risk of amateur marathon 
runners is significantly increasing.20
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Conceptual Model
Perceived Health Threat
In the HBM, susceptibility and severity of the disease 
jointly form the perceived health threat.21 Specifically, 
perceived susceptibility is an individual’s perception of 
the possibility and probability of a disease and its adverse 
consequences. The observed variables are generally 
“whether or not to be ill, the possibility of future disease, 
the possibility of disease compared with the average 
person.”22 perceived severity refers to an individual’s per-
ception of the severity of a disease’s adverse effects. The 
observed variables refer to

worry about the disease, the impact of the disease on daily 
life, the impact of the disease on interpersonal relation-
ships, and the perception of the severity of the disease.22 

At present, there are many perceived health threats related 
to marathon events, such as sudden cardiac death that can 
easily arouse widespread attention as to safety risks.

Health Behavior Expectations
In HBM, the recognition of behavioral benefits and the 
realization or abandonment of behavioral disorders 
together form health behavior expectation.21 Perceived 
benefits refer to the individual’s expectation about the 
benefits brought about by the adoption of health behaviors. 
These include other’s judgment on whether the risk of 
disease or the consequences of the disease can be effec-
tively reduced after implementing or giving up a certain 
behavior, including alleviating the pain and reducing the 
social impact of the disease. Only when people realize that 
their actions are effective can they consciously take action. 
The observed variables include “for the improvement of 
the disease, early detection of symptoms, and prevention 
work”.23 Behavioral disorders refer to individuals’ expec-
tations about the resistance instigated by healthy behavior, 
as well as other’s understanding of the difficulty of taking 
the action. The observed variables include “time spent, 
money spent, and life disturbed”.24 In this study, we 
mainly focused on the perceived benefits of amateur mara-
thon runners.

Self-Efficacy
In the HBM, self-efficacy refers to the individual’s con-
fidence in making changes and adopting healthy behaviors 
based on their cognition.21 That is to say, a person has 
a correct evaluation and judgment on his or her behavior 
ability, and believes that he or she can successfully make 

an effort and take an action leading to the expected result. 
The observed variables include “confidence in the 
improvement of the condition, confidence in maintaining 
a healthy lifestyle, and the behavior of seeking health 
information”.24 In previous studies, self-efficacy has been 
widely used in healthcare, self-management, exercise, and 
medical issues, diabetes, childhood obesity.21

Attitude to Preventative Behavior
In the Theory of Planned Behavior (TPB), attitude refers 
to a person’s positive or negative feelings towards the 
behavior and refers to the psychological disposition 
formed by the conceptualization of an individual’s evalua-
tion of a particular behavior.25 Attitude can be considered 
one of the most important factors in emerging behavior 
and can be subdivided into three components: cognition, 
emotion, and behavior.26 In previous studies, the attitude 
has been studied in the context of preventative behavior in 
a variety of fields, such as medical treatment, lifestyle, and 
marketing, that are often closely integrated with health 
behavior.27

Health Risk Preventative Behavior
In TPB, behavior refers to the actual action taken by an 
individual. It is affected by attitude, subjective norm, per-
ceived behavioral control, and behavioral intentions.28 In 
HBM, preventative behavior refers to whether people can 
take preventive measures. According to previous studies, 
amateur marathon runners display many aspects of health 
risk preventative behavior, such as improving the physical 
fitness and well-being, improving self-judgment abilities, 
treating mild illness and injury, and attaching great impor-
tance to pre-event preparations.29

Health Values
Health values are the basic components of the health 
category, covering the criteria and subjective views of 
society or individuals on various aspects of health, includ-
ing physiological, psychological, social, and even ecologi-
cal values.30 Health value is therefore an important 
variable in studying people’s participation in health beha-
viors due to its direct and indirect correlations with health 
in many studies.31 That is, health values refer to an inter-
nal standard and subjective view of the importance of 
health. It is used to set value goals for the health of the 
subject and select and implement specific value measures 
according to their importance to achieve the health of the 
subject.32 At present, due to the improvement of living 
conditions, most people are increasingly aware of the 
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importance of physical health, especially after the outbreak 
of COVID-19, and people should be able to realize the 
importance of physical health.33 For amateur marathoners, 
who have different health values, there are some who are 
overly focused on their personal best, some amateur mar-
athoners are also very conscious of their performance and 
results. However, the event should promote the idea that 
fitness is more important than performance.

Model Development, Variables, and 
Hypotheses
The conceptual model of mediation effect is shown in 
Figure 1, with relevant hypotheses detailed in the follow-
ing paragraphs.

In HBM, perceived health threat, health behavior expec-
tation, and self-efficacy are all variables used to evaluate 
individuals’ health beliefs. The relationship between the 
three is generally progressive; that is, how people view health 
and disease. The first is how to recognize the severity and 
susceptibility of the disease, then understand the effect of 
preventive measures and the obstacles encountered in taking 
measures, and finally establish self-confidence in the ability 
to implement or give up certain behaviors.33 Amateur 

marathon runners were also the first to recognize the severity 
and susceptibility of the disease, and to judge the effect of 
health risk preventative behavior, and affirm the individual’s 
ability to implement behavior.6 Our hypotheses are therefore 
as follows:

H1a. Perceived health threat and health behavior expecta-
tion are positively correlated.

H1b. Perceived health threat and self-efficacy are posi-
tively correlated.

H2a. Health behavior expectation and self-efficacy are 
positively correlated.

In TPB, individuals have many beliefs about behavior; 
however, only a small amount of behavioral beliefs can be 
acquired in a specific time and environment, and these beliefs 
are the cognitive and emotional basis of behavioral attitudes, 
subjective norms, and perceived behavioral control.6 

Personal over-influencing behavioral beliefs indirectly affect 
behavioral attitudes, subjective norms, and perceived beha-
vioral control, and ultimately affect behavioral intentions and 
behavior.35 For amateur marathon runners, we predict that 

Figure 1 Conceptual mediation model and hypotheses.
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health beliefs will affect attitudes towards health risk pre-
ventative behavior. Therefore, we hypothesize that:

H1c. Perceived health threat and attitude to preventative 
behavior are positively correlated.

H2b. Health behavior expectation and attitude to preven-
tative behavior are positively correlated.

H3a. Self-efficacy and attitude to preventative behavior are 
positively correlated.

Some researchers believe that whether individuals take 
measures to protect themselves from exercise-related inju-
ries may depend on their perception of the threat of such 
injuries to health.15 In previous studies, the perceived 
susceptibility to sports injuries was found to be positively 
correlated with the length of time of wearing protective 
equipment.15 Protective equipment commonly used by 
amateur marathon runners. Such as nipple sticks, patella 
bands, and intramuscular effect patches. In addition, 
increased awareness of personal health risks may encou-
rage them to perform appropriate warm-up and stretching 
exercises.36 At the same time, in the HBM, people will act 
consciously only when they realize that their actions are 
effective. Only by having the confidence and will to over-
come the obstacles can the relevant actions be 
completed.34 Amateur marathon runners may therefore 
take further preventive actions. After having arrived at 
a correct evaluation and judgment of their behavior ability, 
corresponding preventive measures will also be taken; 
meanwhile, attitudes to preventative behavior will even-
tually affect the behavioral intention and behavior itself. 
Thus, we hypothesize as follows:

H1d. Perceived health threat and preventative behavior are 
positively correlated.

H2c. Health behavior expectation and preventative beha-
vior are positively correlated.

H3b. Self-efficacy and preventative behavior are positively 
correlated.

H4. Attitude to preventative behavior and preventative 
behavior are positively correlated.

Previous studies have shown significant indirect rela-
tionships between health beliefs, attitude to preventative 
behavior, and preventative behavior in the tourism 
industry.34 The studies37 above also proposed that 

perceived risks and benefits are indirectly related to an 
individual’s food consumption behavior via attitude. 
Therefore, we predict a direct or indirect relationship 
between the impact of amateur marathon runners’ health 
beliefs (perceived health threat, health behavior expecta-
tion, and self-efficacy) and attitude on preventative 
behavior. Thus, we hypothesize that:

H5. Perceived health threat has a direct and indirect posi-
tive impact on preventative behavior through health beha-
vior expectation, self-efficacy, and attitude.

In the HBM, individual behavior changes based on an 
individual’s feeling that a disease or disability can be 
prevented or avoided, realizing that it can be avoided 
by taking the recommended measures, and being confi-
dent that he or she can successfully change this 
behavior.34 However, as a behavioral change model of 
psychology, it does not consider the influence of other 
factors on people’s behavior, such as health values. 
Health values are the driving force for individuals to 
adopt healthy behaviors, which is directly related to the 
implementation of healthy behaviors.30 Some studies 
have found a connection between physical activity and 
health, but due to differences in health values, people 
have different health values.38 Amateur marathon runners 
may also have different values, which may similarly lead 
to low health values of amateur marathon runners despite 
having a high perceived health threat. Thus, we hypothe-
size that:

H6a. The indirect relationship between amateur marathon 
runners’ perceived health threat and health risk preventa-
tive behavior through health behavior expectations is mod-
erated by health values.

H6b. The indirect relationship between amateur marathon 
runners’ perceived health threat and health risk preventa-
tive behavior through self-efficacy is moderated by health 
values.

H6c. The indirect relationship between amateur marathon 
runners’ perceived health threat and health risk preventa-
tive behavior through attitude is moderated by health 
values.

H6d Direct relationship between amateur marathon run-
ners’ perceived health threat and their health risk preven-
tative behavior is moderated by amateur marathon 
runners’ level of health values.
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Methodology
Sampling and Procedure
This study was conducted in September 7–15 2020. The 
current study used a survey design to test the hypotheses 
stated above. Researchers used nonprobability sampling 
questionnaire survey and, at the same time, used the 
Internet for distribution (https://www.wjx.cn/). 
Questionnaires were distributed through social media and 
consisted of 34 questions. An electronic informed consent 
form was provided to obtain the participants’ consent at 
the beginning of the questionnaire. At the same time, 
participants were informed on the first page of the ques-
tionnaire that the survey is anonymous and is for research 
purposes only. All study procedures were approved by the 
Ethics Committee of Shenzhen University (Protocol 
Registration No. PN-2021-006), and that it was conducted 
in accordance with the Declaration of Helsinki. We col-
lected responses from 395 participants from 29 Chinese 
provinces. We determined that 53 respondents’ data did 
not meet the criteria and were removed from further ana-
lysis, resulting in 342 collected surveys with a recovery 
rate of 86.58%. In this study, amateur marathon runners 
were screened by three subjective questions, (a) whether 
they were amateur marathon runners, (b) whether they had 
trained professionally for a long time, and (c) whether they 
were registered athletes. Information about the respon-
dents’ gender, age, household income, education level, 

employment status, number of marathon events, and run-
ning age were recorded. As shown in Table 1, The major-
ity of the respondents were male (55.6%), aged 18–25 
years (62.0%), had a household income of 100,000– 
200,000 RMB, Chinese yuan (47.7%), held a bachelor’s 
degree (49.1%), were employed (64.0%), participated in 
1–2 marathon events (60.8%) and running age of 1–2 
years (35.1%). The number of sample data collected in 
each region is consistent with the number of marathon 
events held in each region, with more in the eastern region 
than in the western region and more in the southern region 
than in the northern region,39 indicating that the sample is 
somewhat representative.

Measures
Based on previous experience, this study developed a scale 
survey process by standardized procedures. Since the sur-
vey was conducted in China, the scale was translated into 
Chinese by the reverse translation procedure.40 The con-
tent validity of the items in the scale for measuring each 
construct was evaluated by three scholars and two research 
assistants. They evaluated the content and comprehensi-
bility of the measurement items and then proposed items 
that required re-editing and improvement to enhance 
clarity, readability, and content effectiveness. The team 
also determined whether there was redundancy between 
items and proposed improvements to the quota entries of 
each construct. To test the tool, a pilot study was first 

Table 1 Descriptive Statistical Results of Demographic Characteristics

Variable Frequency/Percentage Variable Frequency/Percentage

Gender Age
Male 184/53.8% 18–25 years old 212/62.0%
Female 158/46.2% 26–30 years old 96/28.1%

Household income (RMB, Chinese yuan) 31–40 years old 26/7.6%
Annual income below 100,000 111/32.5% 41–50 years old 6/1.8%

Annual income of 100,000–200,000 163/47.7% Over 50 years old 2/0.6%
Annual income above 200,000 68/19.9% Education level

Employment status Junior college and below 81/23.7%
Employed 219/64.0% Undergraduate 168/49.1%

Number of entries Postgraduate and above 93/27.2%
1–2 times 208/60.8% Running age
3–4 times 68/19.9% Within 1 year 96/28.1%

5–6 times 18/5.3% Within 1 year to 2 years 120/35.1%
7–8 times 8/2.3% Within 2 years to 3 years 54/15.8%

9 times and above 40/11.7% More than three years 72/21.1%
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carried out on a group of 50 social media platform users 
between the ages of 18 and 50 years old. The purpose of 
the pre-survey was to try to improve the problem, delete 
indeterminate or unclear items, refine the survey content 
and structure, and initially verify the reliability and valid-
ity of the scale.

This study is based on the previous health risk of 
marathon runners3 and the experience of several inter-
views with amateur marathon runners, combined with the 
current international COVID-19 pandemic situation4041 

and air quality problems.42 We identified three main risks 
of health: (a) Exercise diseases, such as knee joint injury 
and muscle strain;5 (b) Respiratory diseases, such as new 
coronary pneumonia and respiratory disorders (caused by 
smog);43,44 and (c) Blood circulatory diseases, such as 
arrhythmia, myocardial fibrosis, and sudden cardiac 
death.45

According to previous research,28 the measurement of 
perceived susceptibility and severity in the health risk 
preventative behavior questionnaires resulted in the deter-
mination of the measurement items of the amateur mara-
thon runner’s perceived health threat. Perceived 
susceptibility was measured by estimating the potential 
risks of amateur marathon runners participating in the 
event. The scale includes items “After the outbreak of 
COVID-19, do you think [insert risk] are likely to happen 
before you run the marathon?” on a 5-point Likert-type 
scale ranging from 1(completely impossible) to 5 (very 
possible) for three different risks. Perceived severity 
referred to an amateur marathon runner’s perception of 
the potential impact of health risk on exercise diseases, 
respiratory diseases, and blood circulatory diseases. The 
scale includes items “After the epidemic, do you think 
[insert risk] will affect your participation seriously before 
you run the marathon?” on a 5-point Likert-type scale 
ranging from 1(not serious at all) to 5 (very serious) for 
three different risks. According to scholars’ definitions of 
health behavior expectation21 and health risk preventative 
behavior questionnaire,28 the measurement items of health 
behavior expectation of amateur marathon runners were 
determined. The scale includes items “What do you think 
of the effects of prevention measures in reducing [insert 
risk]?” on a 5-point Likert-type scale ranging from 1(no 
effect at all) to 5 (very effective) for three different risks.

To measure the self-efficacy, the attitude, and the pre-
ventative behavior of amateur marathon runners on pre-
ventative behavior, the scale developed by Freimuth46 and 
revised by Huang28 was adopted. Self-efficacy was 

measured with the item, “Before running a marathon, 
how confident are you that you can take precautions to 
reduce [insert risk]? ” on a 5-point Likert-type scale ran-
ging from 1(not all confident) to 5 (very confident) for 
three different risks. The attitude of amateur marathon 
runners to preventative behavior was measured using 
adjectives such as wise, correct, necessary, effective, and 
satisfactory. The scale includes items “I think it’s wise to 
take preventive measures before I run marathon”, “I think 
it’s right to take precautions before I run marathon”, “It is 
very necessary for me to take preventive measures ahead 
of time”, “The precautionary measures I made for this 
marathon can effectively reduce risks”, and “I am satisfied 
with the precautions I made for this marathon” on 
a 5-point Likert-type scale ranging from 1 (strongly dis-
agree) to 5 (strongly agree). The preventative behavior 
was measured with the item, “How well did you prepare 
for [insert risk] before running a marathon?” on a 5-point 
Likert-type scale ranging from 1 (no prevention at all) to 5 
(very sufficient prevention).

To measure the health values of amateur marathon run-
ners, this study used the health values scale, aimed at 
measuring the importance that respondents attach to 
health.47 The scale includes the following items: “If you 
don’t have your health you don’t have anything”, “There are 
many things I care about more than my health”, “ Good 
health is of only minor importance in a happy life”, and 
“There are few things more important than good health ”on 
a 5-point Likert-type scale ranging from 1 (strongly dis-
agree) to 5 (strongly agree). More details can be found in the 
Supplementary Materials.

Data Analysis
Data were analyzed using SPSS 24.0 (SPSS Inc., Chicago, 
IL, USA, 2019), and the PROCESS plug-in in SPSS was 
used, PROCESS is a plug-in for mediating and moderating 
effects in SPSS software, traditional SPSS does mediating 
and conditioning effects requires stepwise or hierarchical 
regression, but PROCESS is a one-step.48 We first exam-
ined the descriptive statistics of the sample (Mean and 
Standard Deviation) and then used Cronbach’s alpha to 
check the internal consistency of each construct. The 
results showed that the reliability was acceptable 
Subsequently, the criterion validity of all constructs was 
verified, and the value of the result corrected item-total 
correlation (CITC) obtained from the current data was 
determined. Then, confirmatory factor analysis was used 
to determine the validity of aggregation, and finally, the 
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score information of each construct was counted. To test 
the main effect of the model, a series of multiple regres-
sion analyses was carried out.

Results
Assessment of the Psychometric 
Properties of the Measures
Table 2 shows that Cronbach’s alpha values range from 
0.759 to 0.879, and all constructs exceed the threshold 

value of 0.75, indicating that the internal consistency 
between each scale is acceptable.49 The fitting indexes 
of the final confirmatory factor analysis model were 
better, χ2 = 405.028, df = 237, χ2/df = 1.709, RMSEA 
= 0.046, GFI = 0.915, NFI = 0.939, IFI = 0.974, TLI = 
0.969, CFI = 0.974. The CR values for all the con-
structs ranged from 0.747 to 0.881, which exceeded the 
threshold value of 0.70.50 The standardized factor load 
of each item was greater than 0.5 and less than 0.9. 

Table 2 Reliability Analysis Results of Each Item in the Scale

Factors and Items (Cronbach’s 
Alphas)

Mean SD CITC Factor Loading CR AVE

Perceived susceptibility (0.759) 3.650 0.644 0.747 0.500

PSU1 3.816 0.798 0.851** 0.688
PSU2 3.561 0.785 0.799** 0.681

PSU3 3.573 0.769 0.814** 0.742

Perceived severity (0.768) 3.556 0.714

PSE1 3.591 0.844 0.828** 0.716 0.764 0.519

PSE2 3.594 0.887 0.818** 0.713
PSE3 3.482 0.862 0.833** 0.731

Health behavior expectation 
(0.859)

3.334 0.709

HBE1 3.544 0.833 0.886** 0.820 0.864 0.678

HBE2 3.599 0.860 0.897** 0.826
HBE3 2.860 0.705 0.874** 0.825

Self-efficacy (0.878) 3.360 0.685 0.881 0.712
SE1 3.596 0.785 0.901** 0.844

SE2 3.661 0.822 0.894** 0.856

SE3 2.822 0.677 0.903** 0.831

Attitude to preventative behaviour 

(0.860)

3.394 0.717

AT1 3.509 0.921 0.836** 0.734 0.859 0.550

AT2 3.471 0.937 0.797** 0.753

AT3 3.433 0.906 0.815** 0.791
AT4 3.357 0.854 0.761** 0.715

AT5 3.213 0.859 0.784** 0.711

Health values (0.879) 3.468 0.765 0.881 0.649

HV1 3.538 0.844 0.870** 0.837

HV2 3.254 0.946 0.872** 0.814
HV3 3.573 0.919 0.847** 0.790

HV4 3.506 0.862 0.840** 0.779

Preventative behaviour (0.847) 3.363 0.683 0.848 0.650

PBE1 3.599 0.807 0.881** 0.819

PBE2 3.643 0.804 0.868** 0.808
PBE3 2.845 0.728 0.878** 0.791

Notes: **Indicates that the correlation is significant on the 0.01 level. Generally, CITC greater than 0.5 indicates a correlation. 
Abbreviations: HTP, perceived health threat; PSU, perceived susceptibility; PSE, perceived severity; HBE, health behaviour expectation; SE, self-efficacy; AT, attitude to 
preventative behaviour; HV, health values; PBE, preventative behaviour. The following are the same. The contents of this table can be found in Supplementary Materials.
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Also, the AVE values from all constructs ranged from 
0.500 to 0.712, which exceeded the minimum criterion 
of 0.50.51 This shows that there is a better convergent 
validity.

Hypothesis Testing
Main Effects
As presented in Table 3, amateur marathon runners’ health 
behaviour expectation, self-efficacy and attitude signifi-
cantly predicted their levels of health risk preventative beha-
viour, after controlling for perceived health threat variable. 
The results show that there is a significant positive correla-
tion between attitude to preventative behaviour and preven-
tative behaviour (b = 0.230, p <0.001), a significant positive 
correlation between self-efficacy and preventative behaviour 
(b = 0.322, p <0.001), and a significant positive correlation 
between health behaviour expectation and preventative 
behaviour (b = 0.373, p <0.001). These results provide 
support for H2c, H3b, and H4.

Health behaviour expectation significantly influenced 
the formation of self-efficacy in a positive fashion (b = 
0.864, p < 0.001), while it affected their attitude to 
preventative behaviour in a positive way (b = 0.491, 

p < 0.001). On the other hand, self-efficacy predicted 
an increased attitude to preventative behaviour (b = 
0.463, p < 0.001). The results provide support for all 
hypotheses 2a, 2b and 3.

The research results show that the higher the degree of 
amateur marathon runners’ perceived health threat, the 
higher the significant increase the health behaviour expec-
tation brings (b = 0.470, p <0.001). It also significantly 
increased self-efficacy (b = 0.080, p <0.005), and also 
significantly improved attitude to preventative behaviour 
(b = 0.083, p <0.001). Similarly, there was also a positive 
correlation between amateur marathon runners’ perceived 
health threat and preventative behaviour (b = 0.463, 
p <0.05). In addition, the results show that amateur mara-
thon runners’ perceived health threat is an important pre-
diction index of their preventative behaviour, thereby 
controlling for the effects of multiple mediators. 
Approximately 90.1% of the variance in support was 
explained by the variables included in the model. These 
results provide support for H1a, H1b, H1c, and H1d.

Mediation Effects
Relationship between amateur marathon runners’ per-
ceived health threat and preventative behaviour was 

Table 3 Regressions Analyses

DV IVs B S.E. t-value P-value 95% Confidence Interval Hypothesis

LLCI ULCI

HBE HTP 0.470 0.055 8.529 0.000 0.362 0.579 H1a

R2 0.176 F= 72.749, p < 0.0001

SE HBE 0.864 0.022 39.850 0.000 0.821 0.906 H2a

HTP 0.080 0.024 3.276 0.001 0.032 0.127 H1b

R2 0.860 F= 1036.954, p < 0.0001

AT SE 0.463 0.048 9.613 0.000 0.368 0.557 H3a

HBE 0.491 0.051 9.702 0.000 0.391 0.590 H2b

HTP 0.083 0.023 3.596 0.000 0.037 0.128 H1c

R2 0.889 F=903.895, p < 0.0001

PBE AT 0.230 0.049 4.695 0.000 0.134 0.326 H4

SE 0.322 0.052 6.249 0.000 0.221 0.424 H3b

HBE 0.373 0.049 7.613 0.000 0.277 0.470 H2c

HTP 0.046 0.021 2.160 0.032 0.004 0.087 H1d

R2 0.901 F=767.570, p < 0.0001

Abbreviations: DV, dependent variable; IVs, independent variables; B, unstandardized coefficients; S.E., standard error. The following are the same.
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hypothesized to be partially mediated by health behaviour 
expectation, self-efficacy and attitude to preventative 
behaviour. To test the effects of multiple mediators on 
health risk preventative behaviour, a serial mediation ana-
lysis was conducted using Hayes’ Model 6 with 
a bootstrap method.48 Table 4 lists the results of all paths.

Amateur marathon runners’ perceived health threat was 
found to be a critical predictor of their health risk preven-
tative behaviour with a total effect of 0.465 (95% CI: 
[0.355, 0.566]). The results also revealed a significant 
effect of amateur marathon runners’ perceived health 
threat on their health risk preventative behaviour both 
directly (b = 0.046, 95% CI: [0.004, 0.087]) and indirectly 
(b = 0.419, 95% CI: [0.309, 0.479]). Therefore, the exis-
tence of a direct relationship between amateur marathon 
runners’ perceived health threat and their health risk pre-
ventative behaviour was confirmed. More importantly, the 
indirect effect of perceived health threat on preventative 
behaviour was qualified by significant mediations through 
health behaviour expectation, self-efficacy and attitude to 
preventative behaviour paths, with a point estimate of 
0.108, (95% CI: [0.057, 0.173]), 0.026 (95% CI: [0.008, 
0.050]), and 0.031 (95% CI: [0.010, 0.059]), respectively 
for health behaviour expectation, self-efficacy and attitude 
to preventative behaviour.

Since this research model is a chain-type multiple 
mediation model, involving two or more intermediary 
variables, there is an interaction relationship between 
them. Multiple mediating variables show sequential char-
acteristics and form a mediating chain, so it needs to be 
further explored and verified. Serial mediation through the 
multiple-process of appraisal was further investigated. The 
mediating chain through health behaviour expectation and 

experiencing self-efficacy (b=0.131, 95% CI: [0.077, 
0.202]) had a significant impact. The mediating chain 
through health behaviour expectation and experiencing 
attitude to preventative behaviour (b=0.081, 95% CI: 
[0.047, 0.128]) also had a significant impact. Similarly, 
indirect effect of perceived health threat on preventative 
behaviour that sequentially went through self-efficacy and 
attitude to preventative behaviour was significant but tri-
vial (b=0.015, 95% CI: [0.005, 0.030]). However, the 
indirect effect of perceived health threat on preventative 
behaviour that sequentially went through health behaviour 
expectation, self-efficacy and attitude to preventative 
behaviour had an obvious mediating effect in the mediat-
ing chain of the three (b=0.074, 95% CI: [0.047, 0.113]).

All in all, amateur marathon runners who have a high 
perception of health threat will treat health risk issues in 
a positive way and carry out effective preventative. More 
importantly, during this process, the expected effect of 
amateur marathon runners on health risk preventative 
behaviour will be greatly improved. At the same time, 
they will also believe that they can reduce their health 
risk through preventive measures. Therefore, in addition, 
there is a correct attitude towards preventive measures. 
These results provide support for Hypothesis H5.

Moderation Effects
Taken the proposed mediation (H5) and moderation effects 
(H6a, H6b, H6c, H6d) as a set, these hypotheses suggest 
that although amateur marathon runners’ health behaviour 
expectation, self-efficacy and attitude to preventative 
behaviour mediate the effects of perceived health threat 
on preventative behaviour, health values moderates those 
mediation effects. Thus, a moderated mediation analysis 
(Model 8 in PROCESS) with a bootstrap method was 
conducted to test the moderating effects of health 
values.48 The results are shown in Table 5:

As presented in Table 5. The results revealed that the 
strength of the relationship between amateur marathon 
runners’ perceived health threat and their health behaviour 
expectation, self-efficacy, as well as their attitude to pre-
ventative behaviour vary significantly across different 
levels of health values. Specifically, amateur marathon 
runners’ health values enhance their health behaviour 
expectation (b=0.317, 95% CI: [0.258, 0.377]), self- 
efficacy (b=0.333, 95% CI: [0.276, 0.391]) and attitude 
to preventative behaviour (b=0.349, 95% CI: [0.291, 
0.406]), which weakens the health risk preventative beha-
viour and shows a positive interaction effect. The findings 

Table 4 Regression Coefficients of Serial Mediation Models 
Estimated Using PROCESS

Path Effect S.E. 95% Confidence 
Interval

Boot 
Lower

Boot 
Upper

HTP→HBE→PBE 0.108 0.029 0.057 0.173
HTP→SE→PBE 0.026 0.011 0.008 0.050

HTP→AT→PBE 0.031 0.012 0.010 0.059

HTP→HBE→SE→PBE 0.131 0.032 0.077 0.202
HTP→HBE→AT→PBE 0.081 0.020 0.047 0.128

HTP→SE→AT→PBE 0.015 0.006 0.005 0.030

HTP→HBE→SE→AT→PBE 0.074 0.017 0.047 0.113
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also provided support for the moderation effect of health 
values on the indirect relationship between perceived 
health threat and preventative behaviour, as the interaction 
with health values was found to be significant (b = 0.052, 
CI: [0.012, 0.092]). These findings suggest that health 
values have a moderating effect on the relationship 
between perceived health threat, health behaviour expecta-
tion, self-efficacy, attitude to preventative behaviour, and 
preventative behaviour.

In order to further reveal how amateur marathon run-
ners’ health values regulate the relationship between per-
ceived health threat, health behaviour expectation, self- 
efficacy, attitude to preventative behaviour, and preventa-
tive behaviour, a simple slope test was conducted on 
amateur marathon runners’ health values, as shown in 
Figure 2. The results once again confirmed that the inter-
action between health values and perceived health threat, 
as well as the existence and promotion of the relationship 
had a significant effect on health behaviour expectation 
(gradient of simple slope = 0.280, t-value = 9.219, p-value 

= 0.000), self-efficacy (gradient of simple slope = 0.305, 
t-value = 10.974, p-value = 0.000), attitude to preventative 
behaviour (gradient of simple slope = 0.349, t-value = 
12.559, p-value = 0.000) and preventative behaviour (gra-
dient of simple slope = 0.327, t-value = 4.484, p-value = 
0.000). In other words, when the level of amateur mara-
thon runners’ health values is high, the perceived health 
threat shows a relatively obvious upward trend in health 
behaviour expectation, self-efficacy and attitude to preven-
tative behaviour. When the level of amateur marathon 
runners’ health values is low, the effects of perceived 
health threat on health behaviour expectation, self- 
efficacy and attitude to preventative behaviour all present 
a relatively gentle upward trend. Therefore, health values 
can play a catalytic role in the positive predictive role of 
amateur marathon runners’ perceived health threat on 
health behaviour expectation, self-efficacy and attitude to 
preventative behaviour. In the same way, health values can 
also play a role in promoting the positive predictive effect 
of amateur marathon runners’ perceived health threat on 

Table 5 Regression Coefficients of Moderated Mediation Models Estimated Using PROCESS

Independent Variables B S.E. 95% Confidence Interval B S.E. 95% Confidence Interval

Boot Lower Boot Upper Boot Lower Boot Upper

Health behavior expectation Self-efficacy

HTP −0.578 0.092 −0.759 −0.397 −0.596 0.089 −0.771 −0.422

HV −0.463 0.107 −0.673 −0.252 −0.569 0.104 −0.772 −0.365

HTP × HV 0.317 0.030 0.258 0.377 0.333 0.029 0.276 0.391

Attitude to preventative behaviour

HTP −0.593 0.089 −0.768 −0.419

HV −0.592 0.103 −0.796 −0.389

HTP × HV 0.349 0.029 0.291 0.406

Preventative behavior

HBE 0.187 0.049 0.091 0.283

SE 0.292 0.051 0.192 0.392

AT 0.322 0.049 0.225 0.419

HTP −0.065 0.055 −0.173 0.042

HV −0.067 0.062 −0.190 0.056

HTP × HV 0.052 0.020 0.012 0.092
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their preventative behaviour, but the effect is relatively 
less obvious.

Discussion
H1a, H1b, and H2a verified the relationship between the three 
HBM variables: perceived health threat, health behavior 
expectation, and self-efficacy. The current results show that 
for amateur marathon runners, it is only after realizing the 
severity and susceptibility of the three systemic diseases that 
we can judge the effect of health risk preventive behavior and 
the individual’s ability to implement behavior.6 Similarly, 
when individuals think that health risk preventative behavior 
will be effective, their confidence in the success of individual 
implementation behavior will also be improved.24

H1c, H2b, and H3a are supported, indicating that health 
beliefs will affect behavior and attitude, which is an 

integrated model of TPB and HBM to examine the relation-
ship between health concepts and attitudes toward preven-
tative behavior. As has been confirmed in the study, 
individuals can directly influence their behavior attitudes 
by influencing their behavior beliefs, and health beliefs will 
affect their attitudes towards health risk preventative 
behavior.5152 The current results show that amateur mara-
thon runners will adjust their attitudes towards health risk 
preventative behavior because of their perceived threat to 
three systemic diseases. It also shows that health beliefs are 
crucial to the attitude and behavior of amateur marathon 
runners.27

H1d, H2c, H3b, and H4 verified the results of pre-
vious studies. As expected, perceived health threat, 
health behavior expectation, self-efficacy, and attitude 
to preventative behavior were all positive predictors of 

(A)The effect of HTP and HVon HBE (B)The effect of HTP and HV on SE 

(C)The effect of HTP and HV on AT (D)The effectof HTP andHV on PBE 

Figure 2 Health values simple slope test. The upper figure (A): The Interplay of amateur marathon runners’ perceived health threat, health values and health behaviour 
expectation; the upper figure (B): The Interplay of amateur marathon runners’ perceived health threat, health values and self-efficacy; the upper figure (C): The Interplay of 
amateur marathon runners’ perceived health threat, health values and attitude to preventative behaviour; the upper figure (D): The Interplay of amateur marathon runners’ 
perceived health threat, health values and preventative behaviour. 
Abbreviations: HTP, perceived health threat; HV, health values; HBE, health behaviour expectation; SE, self-efficacy; AT, attitude to preventative behaviour; PBE, 
preventative behaviour.
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preventative behavior. If amateur marathon runners have 
a more positive attitude towards protective measures, 
they will be more likely to take preventive measures.28 

With the frequent occurrence of sudden death in mara-
thon running in recent years, amateur marathon runners 
have improved their cognition of three systemic diseases, 
which will induce amateur marathon running to form 
health belief, and have a deeper understanding of the 
health threats of three systemic diseases,12 thus forming 
the identification of the effect of preventative behavior,53 

the confirmation of one’s ability and the adjustment of 
attitude towards preventative behavior,21 to judge the 
health risk preventative behavior from all levels.6 All in 
all, health risk has become the main concern of amateur 
marathon runners, and risk perception will affect the 
health risk preventative behavior of amateur marathon 
runners.

H5 test showed that perceived health threat has direct 
and indirect positive effects on preventive behavior 
through health behavior expectation, self-efficacy, and atti-
tude. Once again, the mechanism of action in HBM is 
verified, and there is a significant indirect relationship 
between health belief, attitude to preventative behavior, 
and preventative behavior.28 In terms of the results, the 
mediating effect of health behavior expectation and the 
“health behavior expectation—self-efficacy” intermediary 
chain is the most obvious, which may be due to the close 
relationship between perceived health threat, health beha-
vior expectation, and self-efficacy, with all belonging to 
HBM and echoing with H1a, H1b, and H2a. The results 
show that there is a progressive relationship among the 
three factors: perceived health threat, health behavior 
expectation, and self-efficacy, and the order of health 
behavior expectation should be before self-efficacy. 
Moreover, although the mediating effect of self-efficacy 
and “self-efficacy—attitude” intermediary chain is signifi-
cant, the effect is the worst compared to other intermediary 
relationships. Therefore, the independence of self-efficacy 
in HBM is once again verified.23,28

The verification of H6a, b, c, d shows that perceived 
health threat and preventative behavior of amateur mara-
thon runners are affected by their health values. Judging 
from the current results, the stimulation of health values 
on health behavior expectation, self-efficacy, and attitude 
to preventative behavior by the perceived health threat 
are obvious. High-level health values can significantly 
promote the production of preventative behavior, while 
low-level health values are still positively promoting the 

production of preventative behavior, but the effect is not 
obvious. This also validates previous studies that after 
experiencing the COVID-19 pandemic, people pay more 
attention to the importance of health, and health values 
are beneficial to the generation of health beliefs.16 People 
with high-level health values generally follow healthy 
behaviors and lifestyles.54 Health values vary from per-
son to person. Amateur marathon runners in different 
regions have different perceived values in health, which 
this difference leads to different preventive measures for 
each runner.38 In addition, this study also found that the 
moderating effect of health values on preventative beha-
viour indirectly through health behaviour expectation, 
self-efficacy and attitude to preventative behaviour was 
significantly better than that of direct effects. This shows 
that if amateur marathon runners simply think about the 
impact of perceived health threat on preventative beha-
viour without considering other factors, the difference in 
the role of personal health values will be less obvious. 
This also indicates that when amateur marathon runners 
are stimulated by health threat, they will always worry 
about participating in such gatherings again, and will still 
encounter the same health threat, and the impact of this 
perception on behaviour will not be affected by personal 
health values.55

Conclusion
This study provides empirical evidence that amateur mara-
thon runners’ Perceived Health Threat, Health Behavior 
Expectation, self-efficacy, and behavioral attitudes while 
participating in a marathon positively influence their 
health risk prevention behaviors. This study highlights 
the importance of health belief education and provides 
useful insights for risk management and event develop-
ment for public health in marathons. In addition, this study 
emphasizes that the amateur marathon runners must 
improve their health concept and take effective preventive 
measures before participating in the competition. 
According to this research, it is the responsibility of the 
event parties, public health officials and relevant depart-
ments of the host city to provide rich health information 
and risk education to amateur marathon runners. More 
public service advertisements or educational materials are 
needed to be placed on runners to enhance their awareness 
of the necessity and importance of taking preventive 
measures.
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Managerial Implications
When a contestant becomes ill or in danger during the 
competition, it may bring trouble to the participants, the 
event parties, and the managers of the sports industry, 
especially the possibility of a large-scale outbreak of 
COVID-19 infection.56 Therefore, proper health risk edu-
cation and management for amateur marathon runners will 
help to reduce their concerns and bring a better event 
experience. The competition parties, institutions, and the 
government have begun to attach importance to the screen-
ing of applicants, the popularization of health protection, 
and the preparation of first aid measures in the competi-
tion, while the public has also begun to attach importance 
to the professional training methods. However, to popular-
ize the health risks and preventive measures related to 
marathon events, more scholars in the fields of sports 
management and public health are required to offer insight 
and empirical evidence.11

To strengthen amateur marathon runners’ awareness of 
health risks, it is necessary to improve their risk perception 
levels. For example, the management department should 
inform the runners who are prone to exercise diseases, 
respiratory diseases, and blood circulatory diseases 
through announcements, advertisements, or educational 
materials about the prevalence and symptoms of these 
diseases.5 Moreover, health belief education should be 
strengthened to improve the awareness of the effectiveness 
of preventive measures, including pre-match adaptive 
training and pre-match physical and mental preparation 
can effectively reduce health risks. For example, it is the 
responsibility of the organizers and relevant experts to 
convince amateur marathon runners that the risk preven-
tion measures related to running a marathon are reason-
able, useful, and effective. Sports management 
departments and public health experts should also intro-
duce simple and effective protective measures to amateur 
marathon runners to prevent health risks.

Limitations and Future Research 
Directions
First, we used the convenience sampling of nonprobability 
sampling. Although we attempted to expand the geogra-
phical area as much as possible, the samples may not have 
been entirely representative of the population under study, 
leading to statistical sample or selection bias. Secondly, 
this study is limited to the inclusion of Chinese 

participants only, requiring more cross-cultural and inter-
national samples to validate the findings.

Finally, the current research mainly focused on health 
beliefs, attitudes, and preventative behavior. It is not clear 
whether there is a causal relationship between the perception 
of obstacles in HBM and behavioral intention, subjective 
norms, and perceived behavior control in TBP. Future 
research should address these limitations and establish 
a more comprehensive model to analyze the risk prevention 
behavior and competition behavior of amateur marathon 
runners. Moreover, the health risk prevention behavior pre-
diction model of amateur marathon runners in this study was 
as comprehensive as possible, but may not have considered 
all possible risks relevant to marathon-running. For example, 
skin disease, which is a mild disease risk, makes it difficult 
for runners to determine whether or not a lesion has occurred.

Our research shows that the health risk preventative 
behavior prediction model can be applied to psychosocial 
problems related to amateur marathon runners, and it would 
be highly fruitful to extend this model to other amateur sports 
events to determine applicability and wider relevance.
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