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A B S T R A C T

Objective: To identify and synthesize the primary evidence on the effectiveness of Protection 
Motivation Theory on and cardiovascular disease and diseases that are risk factors for cardio-
vascular disease.
Method: An integrative review was conducted using the Whittemore and Knafl method (2005).
Results: Eleven articles met the inclusion and quality assessment criteria. The integration of evi-
dence was abundant in three themes 1) Physical activity 2) Weight and Body Mass Index, and 3) 
Food consumption and each theme having the same six sub-themes of self-efficacy, response-ef-
ficacy, response cost, severity, vulnerability and reward. No studies have addressed all clinical 
factors and behavioral changes associated with cardiovascular disease.
Conclusion: Due to the limited literature on the effectiveness of Protection Motivation Theory on 
behavioral changes in patients with cardiovascular diseases, generalizations and practice rec-
ommendations are limited. Further research is required to evaluate the effectiveness of this theory 
in patient outcomes.

Contribution of the paper

What is already known about the topic? 

• Protection Motivation Theory explains how people react to conditions that arouse fear.
• Age differences are considered a factor in provoking fear. Those aged over 50 years, compared to younger people, respond less to 

messages with fear content, such as perceived vulnerability and severity.
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What this paper adds 

• In cardiovascular disease, no previous studies have thoroughly investigated the effect of a conceptual theory such as Protection 
Motivation Theory on the maintenance and continuation of healthy behaviors regarding risk factor modification. Applying this 
conceptual theory might determine the main factors that affect a patient’s desire for effective behavioral change.

• Further research needs to focus on motivational intervention as an essential process for behavioral change and operate clinically to 
examine if this approach is equally practical and suitable for patients in a clinical environment.

• The impact of Protection Motivation Theory on diseases that are risk factors for cardiovascular disease

1. Introduction

Cardiovascular disease is a significant cause of death worldwide, considered the single most common cause of death globally over 
the last decade (Roth et al., 2017). Cardiovascular disease is a preventable disease, the risk factors of which are controlled by smoking 
cessation, eating a healthy diet, preventing obesity, addressing insufficient physical activity, and mindfulness (Volpe and Battistoni, 
2018). Early risk factor modification may be beneficial for reducing the incidence of hospitalization (Benjamin et al., 2019). In-
dividuals with cardiovascular disease must be aware of the disease and its management. In addition, they need to be more confident 
about self-management strategies to permanently improve their health condition (Peixoto et al., 2015). Cardiovascular disease pro-
gression is delayed for some people by increasing medication adherence and following a healthy lifestyle. People diagnosed with 
cardiovascular diseases, such as acute coronary syndrome, hypertension, atrial fibrillation, and heart failure, often experience 
admission and readmission complications that are potentially preventable with suitable education strategies (Peixoto et al., 2015). The 
positive benefits of secondary prevention programs for cardiovascular disease using multimodal and behavioral interventions include 
nutritional advice, good physical activity, weight management, smoking cessation, and medication adherence (Whelton et al., 2018).

Patient education is a complex intervention involving various therapeutic areas, including risk factor modifications, behavioral 
therapy, habit changes, and psychological support to prevent disease causes (Lynggaard, 2019). Several behavioral interventions can 
be considered in a patient education plan to promote risk factor modifications, improve health outcomes, decrease complications, and 
reduce hospitalization and readmission (Bitsch et al., 2018). Patient education programs can be delivered in various ways, such as in a 
classroom as a lecture and group discussion, or individually at the hospital, as a home-visit, and as a telephone follow-up (Barnason 
et al., 2017). Patient education strategies can be affected by their duration, frequency, maintenance, and reinforcement (Grace et al., 
2016). Educational materials for patient education can range from basic printed resources to advanced technology. Factors such as 
aligning information with patient needs, tailoring content to health literacy and cultural beliefs, and tracking patient progress all play a 
role in their effectiveness. Healthcare providers can utilize patient health literacy assessments to match material readability, identify 
the need for additional teaching, and introduce various educational formats (Grace et al., 2016).

Recommendations are practical only when they are accepted by both health professionals and patients. Adherence to advice can be 
boosted by mutual decision-making between health professionals, patient engagement in all hospitalization processes, and follow-up 
based on individual values (Arnett et al., 2019). Patient education methods in the cardiovascular field require high patient involve-
ment to promote adherence to cardiac rehabilitation (Lynggaard, 2019). Patient engagement in cardiac rehabilitation programs can 
improve the quality of life and reduce mortality and morbidity(Bitsch et al., 2018).

An issue of major importance in the cardiovascular field is that many individuals with cardiovascular disease fail to sustain lifestyle 
improvements (Grace et al., 2016). Considering the effects of a patient education program are vital for improving the methods that 
help people permanently change their behavior toward a healthier lifestyle, strategies for patient education are established based on 
validated theories. One of the theories that has been used in different medical fields for risk factor modification is the Protection 
Motivation Theory (PMT).

Rogers developed the PMT model in 1983 to better understand how and why individuals respond to potential threats to their health 
and safety. With PMT, individuals cognitively engage in protective behaviors through emotional fear (Rogers and Prentice-Dunn, 
1997). PMT has been applied in various studies to encourage people to follow healthy behaviors to prevent diseases. These studies 
include the use of condoms (Zhang et al., 2015), pap-smear tests (Dehdari et al., 2014), exercise and engagement in suitable physical 
activity (Mirkarimi et al., 2015), vitamin E and C consumption (Nabizadeh et al., 2018), vaccination decisions (Leder et al., 2015), 
omega-3 fatty acid consumption (Calder et al., 2011), sun protection behavior (Ch’ng and Glendon, 2014), and complementary and 
alternative medicine (Kristoffersen et al., 2017). PMT is recommended as an appropriate theoretical framework for developing in-
terventions for various diseases. These include depression, alcohol drinking (Park and Kim, 2017), cervical cancer (Bai et al., 2018), 
breast cancer (Karmakar et al., 2017), colon cancer (McGowan and Prapavessis, 2010), prostate cancer (Modeste et al., 2018), skin 
cancer (Taheri et al., 2019), respiratory infection and pandemic flu (Bin et al., 2017; Miller et al., 2012), and type 2 diabetes (Amuta 
et al., 2016). The only systematic literature review relevant to risk factors in the cardiovascular field was published by Bui et al. (2013), 
in which PMT was applied to the general population to increase physical activity. However, many studies have focused on only one risk 
factor in populations without chronic diseases.

The theory’s main contribution is its capacity to predict individuals’ intentions to protect themselves after a fear-arousing expe-
rience (Boss et al., 2015). Applying this theory persuades patients to follow healthcare professionals’ recommendations. Therefore, the 
level of intention indicates the usefulness of the attempted persuasion (Boss et al., 2015). The two components of PMT are threat 
appraisal and coping appraisal for shaping protection intentions. These two processes must occur to engage in an adaptive response 
(Maddux and Rogers, 1983). First, threat appraisal includes the self-estimated probability of suffering from the disease (perceived 
vulnerability) and self-estimated seriousness of the disease (perceived severity), which must be more potent than maladaptive 

M. Ghasemiardekani et al.                                                                                                                                                                                           International Journal of Nursing Studies Advances 7 (2024) 100267 

2 



behaviors (behaviors that lead the person toward health risks). Second, coping appraisal includes the effectiveness of recommenda-
tions to remove or change the threat (response efficacy) and the individual’s ability to accomplish the recommended behaviors 
(self-efficacy), which must outweigh the response costs of implementing protection motivation (Maddux and Rogers, 1983). In 1983, 
Rogers revised the PMT to create a more comprehensive model. This updated version incorporated adaptive response costs and 
maladaptive response rewards into the cognitive mediation equation. The inclusion of rewards and costs indicated a significant 
emphasis on the rationality of decision-making (Maddux and Rogers, 1983).

Fear is another interpersonal construct of PMT provoked in response to a dangerous situation, leading to protective action. Fear 
plays the role of a stimulus in threat and coping appraisal processes. Fear has been observed to be effective in causing attitude change, 
which depends on the severity of the threatened event, probability of the event, and efficacy of the recommended response (Maddux 
and Rogers, 1983). This study aimed to conduct an integrative review of the primary evidence on the effectiveness of PMT on car-
diovascular diseases and diseases that are risk factors for cardiovascular disease.

2. Methods

Whittemore and Knafl’s (2005) integrative review was identified as a suitable method for an inclusive understanding of the 
phenomenon. This review considered five stages: problem identification, systematic literature search, quality data evaluation with 
appropriate appraisal tools, analysis and coding, and integrating and synthesizing the data (Whittemore and Knafl, 2005).

2.1. Search strategy

The following electronic databases were comprehensively searched from December 2010 to December 2023: CINAHL, EBSCO, 
MEDLINE, EMBASE, the Cochrane Library, PsycINFO, and Google Scholar with the following keywords: Protection motivation theory, 
cardiovascular disease, lifestyle modifications, behavioral changes, behavioral intention, behavioral motivation, and patient educa-
tion. These keywords were combined using ‘OR’ and ‘AND’ to identify the relevant evidence.

Most of the studies provided adequate inclusion and exclusion criteria for the application of PMT. However, two studies 
(Morowatisharifabad et al., 2018; Park et al., 2011) had more limited descriptive analyses. The inclusion criteria for this study were 
original articles that examined the effectiveness of PMT on risk factors related to cardiovascular disease in adult participants, studies 

Fig. 1. PRISMA flowchart created by Covidence.
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conducted after 2010, and studies published in peer-reviewed journals.

2.2. Study selection

All article titles and citation details were retrieved from the databases and exported to the Covidence database for screening. 
Duplicate references were automatically removed using the Covidence deduplication. Where further duplicates were identified during 
the screening process, these were manually removed. Titles and abstracts were screened (MG) to exclude articles that did not meet the 
inclusion criteria. The full text of the article was reviewed if the abstract was not available or if eligibility could not be determined. The 
reference lists of the articles were reviewed for relevant publications. The full texts of the included articles were screened indepen-
dently (MG and VP) and disagreements were resolved. A third author (LL) adjudicated where consensus could not be reached. 
Referring to Fig. 1, the PRISMA flowchart was created by Covidence.

2.3. Data extraction and coding

For eligible articles, extracted data included samples, methods, interventions, and outcomes. Data for each study included pub-
lication year, country, setting, recruitment process, and design. The sample characteristics included age, sex, and work designation. 
The research intervention included strategy or program, content, duration, assessment, communication methods, and main findings. 
Content analysis was used to arrange text that contained a keyword or phrase, arranged into units of meaning, and then allocate a 
category that may overlap with others. The data were codified and integrated into three finite themes that reflected the answers to 
review questions. The reliability of the analysis was supported by performing the coding independently by two authors (MG and VP). 
Any discrepancies were adjudicated by the third author (LL). Each theme involved reviewing the findings of all the research studies. 
Data comparison and clustering were performed to identify three themes and six subthemes. Subsequently, data integration was 
applied for the synthesis review (Whittemore and Knafl, 2005).

2.4. Search outcomes

Eight hundred and eighteen articles were identified through the database screening, CINAHL 209, EBSCO 130, MEDLINE 356, 
EMBASE 33, Cochrane Library 12, PsychINFO 76, and Google Scholar 2. Please refer to Fig. 1 for the full search strategy for all 
databases.

After removal of duplicates, articles remaining were screened for inclusion by title and abstract. After screening the titles, 421 
articles were excluded because they had a different research focus (neither cardiovascular nor a cardiovascular disease risk factor) or 
used other theories or strategies (not PMT). A further 114 articles were eliminated after evaluating the abstracts, leaving 16 potential 
articles for full-text assessment. Three full-text articles were excluded because they were not research papers, and two articles were 
excluded because they did not meet the minimum research criteria using critical appraisal tools (Appendix 1).

2.5. Quality appraisal process

Eleven articles were subjected to a quality appraisal process to ensure that the minimum research criteria were met. Aspects of the 
research, including design, recruitment, data collection, ethics, the rigour of the data analysis, results, and the significance of the study 
to practice, were examined. Eleven articles were included in the review for the analysis and thematic integration of the research 
findings (see Fig. 1). The data evaluation stage involved using the Joanna Briggs Institute (JBI) Quality Appraisal checklist (2020). 
Studies that met the inclusion criteria based on title and abstract review were independently in full by two authors to confirm eligibility 
and to assess methodological quality using the appropriate Joanna Briggs Institute (2020) quality appraisal tools (Buccheri and Sharifi, 
2017). Two tools were used, including checklists for analytical cross-sectional studies and randomized controlled trials (The Joanna 
Briggs Institute, 2020). Since there is no specific tool to evaluate descriptive studies, the checklist for analytical cross-sectional studies 
was adapted for this purpose (Cooper et al., 2021) (Appendix 2). Quality appraisal criteria were thoroughly discussed, and consensus 
was reached on which criteria were essential, as well as any modifications and considerations in assessing criteria for each tool 
(Appendix 3).

2.6. Data synthesis

The first author began the initial analysis, and then all articles were reviewed independently by the second author, and the 
emerging themes were agreed upon. Themes were then developed by involving all authors. Articles were initially categorized based on 
risk factors for cardiovascular diseases. The three coded themes and six subthemes are listed in Table 1. All primary sources were 
reviewed to ensure that the defined themes were appropriate following the integration and synthesis of data (Whittemore and Knafl, 
2005)

3. Results

Eleven articles were included in the integrative literature review (Fig. 1). They are all related to the risk factors for cardiovascular 
diseases, such as inadequate physical activity, being overweight, and an unhealthy diet. The included studies were conducted in five 
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Table 1 
Themes and subthemes identified from the literature.

References Morowatisharifabad 
et al. (2018)

Mirkarimi 
et al. (2017)

Bassett and 
Ginis (2011)

Gaston and 
Prapavessis 
(2014)

Plotnikoff 
et al. (2010)

Wong 
et al. 
(2016)

Huang 
(2012)

Redd 
(2013)

Mirkarimi 
et al. (2015)

Park et al. 
(2011)

Zhang and 
Cooke 
(2012)

Themes and subthemes 1 2 3 4 5 6 7 8 9 10 11
Theme 1. Physical activity 

intention and behavior
          

i) Self-efficacy √ √  √ √  √    
ii)Response-efficacy √ √  √ √ √     
iii)Response cost       √    
iv)Severity √ √ √ √ √ √     
v)Vulnerability    √ √ √ √    
vi)Reward           
Themes 2. Weight and BMI 

intention and behavior
          

i)Self-efficacy        √ √  
ii)Response-efficacy        √ √  
iii)Response cost        √ √  
iv)Severity        √ √  
v)Vulnerability        √ √  
vi)Reward         √  
Theme 3. Healthy food 

consumption intention 
and behavior

          

i)Self-efficacy          √ √
ii)Response-efficacy          √ √
iii)Response cost           
iv)Severity          √ √
v)Vulnerability          √ √
vi)Reward           

The PRISMA checklist is an ideal reporting item for the scoping review (Nyanchoka et al., 2019), was used to report the review transparently.

M
. G

hasem
iardekani et al.                                                                                                                                                                                           

International Journal of Nursing Studies Advances 7 (2024) 100267 

5 



countries and five regions. Two studies were conducted in Europe, three in the Americas, three in Asia, two in Canada, and one in 
Australia. The range of sample sizes in the studies varied from 60 to 2311 participants. The participants were male and female, except 
for three studies with only female participants (Gaston and Prapavessis, 2014; Mirkarimi et al., 2017; Mirkarimi et al., 2015) and their 
ages ranged from 18 to 65+ years. Two studies used descriptive analysis (Morowatisharifabad et al., 2018; Park et al., 2011), six were 
RCTs (Gaston and Prapavessis, 2014; Huang, 2012; Mirkarimi et al., 2017; Mirkarimi et al., 2015; Redd, 2013; Zhang and Cooke, 
2012), and three used cross-sectional methods (Bassett and Prapavessis, 2011; Plotnikoff and Higginbotham, 2010; Wong et al., 2016). 
Themes were identified for physical activity, weight, BMI, and diet categories. There were some similarities in the variables associated 
with behavioral change and intention among the included studies in each category.

The data collection method for predominant protection motivation theory constructs typically involves using surveys or ques-
tionnaires to assess individuals’ perceived threats and coping appraisals in relation to specific health behaviour. This may include 
asking participants to rate their perceived severity and susceptibility to a particular threat and their perceived self-efficacy and 
response efficacy in adopting protective behaviors. Researchers may also utilize qualitative methods such as interviews or focus groups 
to better understand individuals’ motivations and decision-making processes related to health protective behaviors. PMT is concen-
trated on the prediction of behavioral change and intention in specific conditions, such as patients with type 2 diabetes 
(Morowatisharifabad et al., 2018; Redd, 2013), type 1 and 2 diabetes (Plotnikoff et al., 2010), spinal cord injury (Bassett and Pra-
pavessis, 2011), and overweight women (Mirkarimi et al., 2017; Mirkarimi et al., 2015). Some studies have investigated the effect of 
PMT constructs on the prediction of behavioral change and intention in the general population (Zhang and Cooke, 2012) young female 
college students (Redd, 2013), pregnant women (Gaston and Prapavessis, 2014), university students (Wong et al., 2016), and junior 
high school students (Huang, 2012). Integrating the findings of the research studies into each theme and subtheme is reported in the 
following sections.

3.1. Physical activity

All studies concluded that there was a positive link between improvements in physical activity and the application of PMT. 
However, it is also important to consider other factors. As Morowatisharifabad et al. (2018) demonstrated, physical activity remains 
low among Iranian women with type 2 diabetes despite repeated recommendations. Morowatisharifabad et al. (2018) noted that 
social, cultural, and demographic factors, such as level of education and income, play a crucial role in maintaining a low level of 
physical activity. However, it is also necessary to implement strategies to increase physical activity, Table 2.

There was a meaningful relationship between physical activity intention and PMT constructs. Self-efficacy was one of the most 
important predictors of predicting behavior for physical activity in some studies (Bui et al., 2013; Gaston and Prapavessis, 2014; 
Huang, 2012; Mirkarimi et al., 2017; Plotnikoff and Higginbotham, 2010; Wong et al., 2016). An increased perceived severity of 
immobility can lead individuals to more physical activity motivation if they believe that the response is effective (Bui et al., 2013). 
Response efficacy has also been a significant predictor of physical activity in other studies (Huang, 2012; Mirkarimi et al., 2017; 
Morowatisharifabad et al., 2018; Wong et al., 2016). Self-efficacy is the strongest predictor of intention, where there was a longer-term 
follow-up of more than three months. This is explained by the fact that attitude change requires more time than other constructs 
(Mirkarimi et al., 2017). Mirkarimi et al. (2017), in their RCT, compared the study’s findings with other studies that had applied 
motivational intervention combined with volitional intervention. They found that while motivational interventions aim to increase 
motivation and willingness to change behavior, volitional interventions focus on planning and executing the necessary actions to 
achieve the desired behavior change. Therefore, Mirkarimi et al. (2017) highlighted that a PMT-centered intervention alone was not 
enough to bring about behavior modification and emphasized the need for action and coping planning. However, Mirkarimi et al. 
(2017) also highlighted that the differences in results between studies could be attributed to the different sample populations involved.

Morowatisharifabad et al. (2018) demonstrated no significant correlation between perceived severity and physical activity in 
patients with diabetes. This finding was inconsistent with the results of Plotnikoff et al. (2010), in which severity was significantly 
correlated with intention in patients with type 2 diabetes (p < 0.001). Conversely, the relationship between intention and physical 
activity was not significantly stronger in patients with type 1 diabetes because this group of patients had lower perceived vulnerability, 
higher self-efficacy, and more baseline physical activity. Therefore, depending on different etiologies and habits, individuals can have 
various intention modification levels, and interventions are required to increase intention, focusing more on the severity of issues in 
type 2 diabetes. This means that patients who believe that their disease is severe have a higher intention to be active (Plotnikoff et al., 
2010).

Regarding vulnerability, Huang (2012) stated that among threat appraisal constructs, only vulnerability contributed significantly 
to the plan to modify physical activity intention (p < 0.01) and behavior (p < 0.05). Wong et al. (2016) found that perceived 
vulnerability had a lower score because participants had a defensive denial of the threat, which blunted its psychological impacts.

In a study performed by Huang (2012), perceived cost had a significant influence on enhancing physical intention and behavior (p 
< 0.01); however, the construct of coping appraisal had a contrary relationship in predicting the intention to engage in physical 
activity in another study (Morowatisharifabad et al., 2018). This might be due to differences in health conditions. For instance, people 
with diabetes may not have significant external and internal rewards for not engaging in physical activity. In contrast, perceived costs 
such as time spent, expense, tiredness, and weakness can more effectively limit physical activity intention. Therefore, physical activity 
motivation can succeed by adjusting the perceived costs.

Most studies have found that coping appraisal predicts motivation more than threat appraisal (Gaston and Prapavessis, 2014; 
Plotnikoff et al., 2010; Redd, 2013; Wong et al., 2016). This outcome aligns with that of a systematic review of the application of PMT 
to physical activity in the general population (Bui et al., 2013). Bui et al. (2013) stated that coping appraisal could facilitate physical 
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Table 2 
Relationship of PMT actions for improving physical activity in patients with different risk factors for CVD.

Article 
number

Title and Authors Setting Methods Sample characteristics Findings

1. “The Predictive Effects of Protection 
Motivation Theory on Intention and 
Behaviour of Physical Activity in 
Patients with Type 2 Diabetes.” 
Morowatisharifabad et al. (2018)

Iran Descriptive-analytical study 
with International Physical 
Activity Questionnaire-Short 
Form (IPAQ-SF) Self-design 
PMT questionnaire

N = 250 Men: 190 
Women: 60

The PMT explained the highest 
correlation between self- 
efficacy and intention to do 
physical activity (r = 0.716) 
and the lowest correlation with 
perceived severity (r = 0.171). 
In Model 1, with the six PMT 
constructs, self-efficacy and 
perceived cost had a higher 
prediction of behavior (p <
0.001). In Model 2, with two 
PMT processes, coping 
appraisal predicted physical 
activity intention (p < 0.001) 
and Model 3 after controlling 
confounding factors. No 
change in the ability to predict 
physical activity intention has 
been observed.

2. “Modifying attitude and intention 
toward regular physical activity 
using protection motivation 
theory.” Mirkarimi et al. (2017)

Iran RCT two months and six 
months follow-up Post- 
intervention

N=60 Women BMI =
25–29.9 (overweight) or 
30–35 (obese), being 
literate ability to exercise

Perceived response efficacy (p 
< 0.001), severity (p < 0.014), 
and self-efficacy (p < 0.043) 
predicted intention at two 
months follow-up. Perceived 
severity (p < 0.020) predicted 
intention at six months of 
follow-up. Self-efficacy (p <
0.009) was only predictor for 
changing attitude to do 
physical activity at two months 
follow-up and vulnerability (p 
< 0.042) and self- efficacy (p <
0.001) were at six months 
follow-up.

3. “Risky business: The effects of an 
individualized health information 
intervention on health risk 
perceptions and leisure-time 
physical activity among people with 
spinal cord injury.” Bassett and 
Ginis (2011)

Canada Cross- sectional study N = 62 Men: 52 Women: 
10 Mean age: 43 years

Perceived risk of 
cardiovascular disease was 
correlated with decreased 
leisure-time physical activity 
(p < 0.10). Baseline perceived 
risk of obesity and diabetes was 
a positive predictor of 
increased leisure-time physical 
activity (p < 0.05)

4. “Using a combined protection 
motivation theory and health action 
process approach intervention to 
promote exercise during 
pregnancy.” Gaston and Prapavessis 
(2014)

Canada RCT with two different 
intervention plans with 
baseline (time 1), immediate 
(time 2), and after four weeks 
(time 3) follow-up

N= 60 Pregnant women Both action plan and combined 
planning groups had 
significantly higher action 
planning than the PMT group. 
The combined planning group 
also had significantly higher 
coping planning four weeks 
post-intervention (p < 0.001). 
It means the combination of 
PMT with a Health Action 
Process Approach is more 
beneficial (p < 0.001).

5. “Protection motivation theory and 
the prediction of physical activity 
among adults with type 1 or type 2 
diabetes in a large population 
sample.” Plotnikoff et al. (2010)

Australia Cross-sectional one-week pre 
intervention (time 1), one- 
week post intervention (time 
2), and six months follow-up 
(time 3)

N =2311 (697 with T1D 
and 1614 with T2D) T1D: 
Men: 46% Women: 54% 
T2D: Men: 51% Women: 
49%

Self-efficacy of coping 
appraisal was a significant 
predictor of intention in both 
diabetic groups (β = 0.64-0.68, 
p < 0.01). The severity of 
threat appraisal was an 
essential variable to intention 
in T2D only (β = 0.06, p < 0.6)

6. “The utility of a protection 
motivation theory framework for 
understanding sedentary 
behaviour.” Wong et al. (2016)

Canada Cross-sectional study N= 787 University 
students Aged: 18-35 
years

Significant variables that 
contributed to goal intention 
were: Response efficacy 
(β = − .16; p < 0.01) and self- 

(continued on next page)
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activity intentions in specific populations with an increased risk of chronic health conditions and inactive lifestyles. Twenty studies 
were reviewed with categories of prediction, stage discrimination, experimental manipulation, and intervention. The results indicated 
that self-efficacy was the most effective variable for predicting and promoting physical activity. In addition, PMT is for conditions that 
arouse fear. Participants who are not at risk for chronic health conditions may benefit less, and age differences are considered a factor 
in provoking fear (Bui et al., 2013). Morowatisharifabad et al. (2018) included participants aged over 50 years. They indicated that 
older people, compared to younger people, responded less to messages with fear content, such as perceived vulnerability and severity.

Bassett and Ginis (2011) stated that health professionals should provide individual health risk information to increase awareness of 
inactivity-related disease risks. Risk information stimulates fear and, consequently, may influence perceived severity and vulnerability 
more than others. Zhang and Cooke (2012) also reported that, although a motivational intervention based on PMT constructs had 
significant positive effects on intention and behavior, further research will investigate the best way of manipulating PMT constructs 
with a factual health education intervention to increase intention and change behavior.

3.2. Weight and BMI

Two articles in the weight and BMI category (Table 3) aimed to decrease weight and BMI among young adult female college 
students with a diabetic history (Redd, 2013) and overweight women (Mirkarimi et al., 2015). Mirkarimi et al. (2015) performed an 
RCT with a motivational interview and intention intervention for an experimental group to explore the effect of PMT on weight loss 
intention. A significant relationship was observed between weight loss intention and PMT construction. Self-efficacy is one of the 
essential constituents in predicting behavior for weight loss (p = 0.001), which is similar to a study by Redd (2013) (p < 0.01). 
Perceived response efficacy (p = 0.001) also significantly predicted participants’ intentions (Mirkarimi et al., 2015). The perceived 
reward of threat appraisal was able to predict the participant’s intentions (p = 0.022).

Redd (2013) used PMT to examine the effects of obesity fear arousal on physical activity among overweight female students. This 
study demonstrated that most students had positive self-efficacy regarding their ability to perform physical activity and positive 
response efficacy regarding their ability to undertake physical activity to decrease the risk of being overweight. Overall, high 
self-efficacy and response efficacy perceptions decreased vulnerability (p < 0.06) in all groups. Redd (2013) suggested that the two 
most important predictive factors are low-risk participants and past performance trends.

Table 2 (continued )

Article 
number 

Title and Authors Setting Methods Sample characteristics Findings

efficacy (β = − .21; p < 0.05) of 
coping appraisals

7. “Effects of motivational and 
volitional interventions on 
adolescents’ physical activity 
behavior.” Huang (2012)

USA RCT with three groups control, 
motivational group, and 
volitional group. The week 
prior to intervention, start 
point (time 1), in two weeks 
(time 2), in four weeks (time 3)

N=330 Boys: 163 Girls: 
167 Junior high school 
students

Self-efficacy (p < 0.01), 
response efficacy (p < 0.01), 
and response costs (p < 0.01) 
of coping appraisal were 
significantly correlated with 
physical activity behavior and 
intention. Perceived 
vulnerability (p < 0.01) of 
threat appraisal was correlated 
with behavior and intention (p 
< 0.01, p < 0.05, respectively.

Table 3 
Relationship of PMT actions for decreasing weight and BMI in patients with different health conditions and the general population.

Article 
number

Title and Authors Setting Methods Sample characteristics Finding

8. “Using the protection 
motivation theory to examine 
the effects of obesity fear 
arousal on the physical activity 
of young adult female college 
students.” Redd (2013)

USA RCT with two groups of control 
and intervention groups. 
Baseline (time 1), in two weeks 
(time 2), in 4 weeks (time 3) 
post-intervention

N = 250 Men: 60 Women: 
190 Aged: 28-65 years 
Diabetic history BMI: N =
61 > 30 N = 116, 25-29.9

Two constructs of coping 
appraisal, self-efficacy, and 
response costs had the highest 
predictability of the intention of 
physical activity p < 0.01). 
Response efficacy was 
moderately high at times 2 and 3 
(p < 0.01).

9. “Effect of Motivational 
Interviewing on a Weight Loss 
Program Based on the 
Protection Motivation Theory.” 
Mirkarimi et al. (2015)

Iran RCT with three groups of the 
standard weight control 
program, motivational 
interviewing, and motivational 
intervention plus intention 
intervention. Baseline and two 
months follow-up

N= 150 Women BMI 25- 
29.9 (overweight) and 30- 
35 (obese)

Self-efficacy (p = 0.001), 
response efficacy (p = 0.001), 
coping appraisal, and rewards (p 
= 0.022) of threat appraisal were 
significant predictors for 
intention.
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Redd (2013) suggested that the implementation of intention interventions based on PMT constructs successfully changed behavior 
in obesity. The duration and frequency of the programs can influence the effectiveness of patient education strategies within PMT 
interventions. Longer-term interventions can offer more comprehensive education and behavior change opportunities, while frequent 
sessions can reinforce patient education, aiding in information retention and skill development. Sustaining the effects of patient ed-
ucation strategies over time is crucial, and ongoing support and follow-up can enhance their long-term impact. Therefore, it is essential 
to understand and address the different elements of patient education strategies within the context of PMT to optimize their effec-
tiveness in promoting positive health outcomes. Employing PMT altered constructs like perceived sensitivity, perceived severity, 
knowledge, and behavior motivation among different studies (Huang, 2012; Mirkarimi et al., 2017; Mirkarimi et al., 2015; Redd, 
2013). This suggests that educational interventions utilizing PMT could be beneficial for addressing other diseases as well. Identifying 
preventive measures, control strategies for chronic disease, and understanding the factors influencing individuals’ adoption of pre-
ventive behaviors are vital in addressing these issues. However, further research is needed to examine the effects of patient education 
interventions on the subsequent cognition of PMT constructs. Table 3 demonstrated the relationship between PMT interventions aimed 
at reducing weight and BMI in individuals with diverse health conditions.

3.3. Food consumption

The food consumption category included two articles that applied interventions to promote a healthy diet among the general 
population (Park et al., 2011; Zhang and Cooke, 2012). Zhang and Cooke (2012) argued that motivational interventions created 
significant changes in response efficacy when following a healthy diet (p < 0.001) and regular physical activity (p < 0.001). Par-
ticipants who received the motivational intervention had a higher consumption of fruits and vegetables.

These results are consistent with those of Park et al. (2011), who found that PMT successfully influenced variables related to 
behavioral change and intentions and produced essential changes for the coping appraisal process. The interventions highlighted 
important information about reducing risks by incorporating a healthy diet and exercise into routine daily life. Park et al. (2011)
adapted the PMT model to measure adult consumers’ behavior and intentions regarding the consumption of functional foods (func-
tional foods are enriched foods that contain essential nutrients, including fruits, vegetables, nuts, and seeds). Threat appraisal (severity 
and vulnerability) was not a significant predictor; this outcome differs from that of Zhang and Cooke (2012). Non-significant outcomes 
of threat appraisal might be attributed to the nature of the participants, who were between 18 and 34 years of age without any health 
conditions, which might lead to lower intention to change behavior. Self-efficacy was the most significant predictor of intention (p <
0.001) and behavior (p < 0.05). Response efficacy was a significant predictor of intention to eat a healthy diet (p < 0.001) (Park et al., 
2011). Overall, these two studies emphasized the importance of coping appraisal. Response efficacy plays a role in influencing the 
actual improvement in consuming a healthy diet indirectly through intention and an individual’s belief about consuming a healthy diet 
(Zhang and Cooke, 2012). In contrast, self-efficacy predicts an individual’s ability to consume a healthy diet (Park et al., 2011). Table 4
demonstrated the relationship between PMT interventions aimed at increasing healthy dietary behaviour in patients with diverse 
health conditions and the general population.

4. Discussion and conclusion

Self-efficacy is an important promoting factor in motivational and cognitive processes to increase the probability of selecting 
adaptive responses and protective actions (Henson et al., 2010). Self-efficacy and response efficacy are two constructs that are linearly 
related to the influential indicators of obtaining intention.

All the studies included measures of severity, vulnerability, response efficacy, and self-efficacy in physical activity. Response cost 
was considered in two studies (Huang, 2012; Morowatisharifabad et al., 2018). All studies in the physical activity category measured 

Table 4 
The relationship of PMT actions to increase healthy dietary behaviour in patients with different health conditions and the general population.

Article 
Number

Title and Authors Setting Methods Sample 
characteristics

Finding

10. “The Use of the Modified Protection 
Motivation Theory to Explore Adult 
Consumers’ Functional Foods 
Consumption Behavior.” Park et al. 
(2011)

USA Descriptive - analytical study with 
the online survey questionnaire

N = 465 Men: 25.1% 
Women: 74.9%

Self-efficacy of coping 
appraisal on intention (p <
0.001) and behavior (p < 0.05) 
is the best predictor regarding 
intention and behavior. 
Response efficacy was a 
significant predictor of 
intention (p < 0.001), not 
behavior.

11. “Using a combined motivational and 
volitional intervention to promote 
exercise and healthy dietary 
behaviour among undergraduates.” 
Zhang and Cooke (2012)

UK RCT with three experimental 
groups of motivational 
intervention, volitional 
intervention, and a combination 
of both interventions. Baseline, 
two and four weeks follow-up

N = 84 Men: 43 
Women: 41 Aged 18- 
24 years No history of 
diabetes

Response efficacy of coping 
appraisal is the strongest 
predictor of eating a healthy 
diet (p < 0.001) and regular 
exercise (p < 0.001)
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both physical activity intention and behavior except for one that measured intention (Bassett and Prapavessis, 2011). The intention in 
all studies in the physical activity category was a precursor to the behavior, increasing the likelihood of engagement in a particular 
behavior. Behavioral measurements for physical activity included self-reported frequency of vigorous or moderate physical activity 
sessions, calculated calorie expenditure, total time, and the number of days per week spent in physical activity. In their study, 
Morowatisharifabad et al. (2018) converted behavioral measures to metabolic rate per minute (MetS).

Overall, the PMT variables were significantly associated with physical activity intention and behavior. Self-efficacy appeared to be 
the strongest predictor in all studies in the physical activity category (Gaston and Prapavessis, 2014; Huang, 2012; Mirkarimi et al., 
2017; Morowatisharifabad et al., 2018; Plotnikoff and Higginbotham, 2010; Wong et al., 2016). The response efficacy of coping 
appraisal was also one of the strongest predictors of intention and behavioral change in three studies (Huang, 2012; Mirkarimi et al., 
2017; Wong et al., 2016). Two studies significantly correlated The response cost with intention and behavioral change (Huang, 2012; 
Morowatisharifabad et al., 2018).

Regarding threat appraisal, Bassett and Prapavessis (2011) demonstrated that the perceived severity of the risk of diabetes and 
cardiovascular disease is a positive predictor of leisure-time physical activity (p < 0.05, p < 0.10). Plotnikoff et al. (2010) stated that 
higher perceived severity was linked only to higher intention in the T2D group (β = 0.06). Following this study, the risk factors for CVD 
are of particular interest, consistent with the study highlighted that complementary and alternative use might be motivated by a 
protective response to perceptions of risk for developing coronary heart diseases (Kristoffersen et al., 2017). All four of the PMT 
components were associated with complementary and alternative medicines used in the risk group in this study, which suggested that 
people use the medicines to respond to a health threat, prevent disease, and maintain health (Kristoffersen et al., 2017). Mirkarimi 
et al. (2017) found that severity was the strongest predictor of performing physical activity (p = 0.20). Conversely, perceived severity 
was the lowest predictor of intention and behavioral change (r = 0.0741) (Morowatisharifabad et al., 2018). Vulnerability was 
significantly correlated with behavioral change (r = -0.23, p < 0.01) and intention (r = -0.14, p < 0.05) to perform physical activity 
(Huang, 2012).

In the weight and BMI category (Table 3), regarding coping appraisal, self-efficacy (p < 0.01) and response cost (p < 0.01) had the 
highest relationship with intention and behavioral change (Redd, 2013), and all three components of coping appraisal self-efficacy (p 
= 0.001), response efficacy (p = 0.001) and response cost (p = 0.014) were the highest predictors for intention and behavioral change 
(Mirkarimi et al., 2015). Regarding threat appraisal, vulnerability was moderately high at the second and third follow-ups (p < 0.01) 
(Redd, 2013). By contrast, Mirkarimi et al. (2015) demonstrated that severity (p = 0.001), vulnerability (p = 0.001), and rewards (p =
0.004) were the strongest predictors of intention and behavioral change. The only study in this literature review that considered 
rewards as a threat appraisal construct was Mirkarimi et al. (2015), which is supported by the study demonstrated that threat appraisal 
toward non-communicable diseases such as cardiovascular disease and hypertension was significantly higher than among healthy 
participants (Chamroonsawasdi et al., 2017).

The investigation of healthy dietary behavior (Table 4) indicated that self-efficacy of coping appraisal in intention (p < 0.001) and 
behavior (p < 0.5) was the strongest predictor. In contrast, response efficacy was a significant predictor of intention (p < 0.001) (Park 
et al., 2011). Zhang and Cooke (2012) also revealed that coping appraisal was the strongest predictor of eating a healthy diet (p <
0.001) and regular exercise (p < 0.001). None of the studies measured threat appraisal constructs.

The findings of this review support the application of PMT in promoting physical activity, decreasing weight and BMI, and eating a 
healthy diet. There were generally positive effects of the interventions on intentions and behavior. Patient education strategies in the 
cardiovascular field have been applied to enhance physical activity, eat a healthier diet, and stop smoking. However, any associated 
improvement in reducing lipid profiles, medication adherence, and mindfulness is ambiguous in this field.

The coping appraisal construct of self-efficacy was the most influential variable in predicting healthy behavior and promoting 
intention. However, extensive long-term studies need to consider interventions to identify barriers to increasing adherence to 
behavioral change plans. Investigating the risk factors affecting behavioral changes among patients in clinical settings with chronic 
conditions is necessary. Motivational interventions can decrease the risk factors among these patients (Huang, 2012; Mirkarimi et al., 
2015; Zhang and Cooke, 2012).

The PMT variables were found to have a significant link with healthy intentions and behaviors. While PMT indicates promise for 
predicting the adoption of healthy behaviors, few studies have investigated the effectiveness of PMT constructs in predicting physical 
activity intentions and behavior. In addition, no study has been found that evaluated the effectiveness of PMT constructs as a strategy 
for post-discharge patient education in high-risk groups such as patients with diabetes, chronic disease, or cardiovascular disease. 
Further research on the operationalization and testing of PMT interventions in an experimental environment is needed, which might 
assist in finding a tailored strategy for interventions in individuals with chronic diseases. Despite highlighting the significance of PMT 
in three domains, this integrative review has some limitations. Biases might be presented to the methodological restrictions of the 
review to English-written studies and key words used. Secondly, quality limitations of the included studies, such as volenteer samples 
of women and men withouth specific disease, volenteer students, or only speficially on women with obesity and women with preg-
nancy. However, all of studies included in the current review were of moderated higher scientific and adequate finding validity. 
Thirdly, inconsistent measures of physical activity and sedentary time using a self-report method could limit the comparability of the 
findings. Fourthly, some of the studies only measured intentions, not behavior. Therefore, it is unidentified whether intention would 
lead to behavior modification. Finally, behavior change is a highly complex concept. However, many of these complexities can be 
addressed by knowing the complexities and carefully considering the individualized application of PMT. PMT provides an excellent 
starting model to enhance and further develop our understanding of the intrinsic and extrinsic factors that encourage or discourage the 
usage of protective measures in response to healthy behaviors, how individuals assess the protective measures, and whether or not to 
utilize them. Rigorous interventions with PMT applications should be considered in the battle for chronic disease prevention and 
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health enhancement. Considering the imperative need to enforce protective measures against chronic disease and strictly adhere to 
health protocols within the healthcare profession, it is absolutely crucial to thoroughly examine the attitudes and beliefs surrounding 
the rigorous implementation of these behaviors among healthcare workers. This analysis will unequivocally inform the development 
and execution of appropriate educational interventions aimed at fostering a culture of adherence and promoting these protective 
behaviors.

4.1. Practice implications

Several strategies have been implemented to expand motivation for lifestyle modifications. PMT usage in different studies has 
motivated patients to improve self-management, knowledge of the disease, understanding of their need to manage their illness and 
living with the chronic condition, recognition of changes in condition, adaptation of recommended lifestyle changes, and self- 
monitoring of their risk factors (Clubb and Hinkle, 2015). This integrative review provides evidence in encourage of expanding the 
PMT and using it to facilitate behavioral change in effectively engaging with patients with chronic diseases. This approach appears 
promising and merits further investigation. The theory’s comprehensive nature, coupled with its practicality, suggests its potential 
acceptance and its capacity to improve procedures and outcomes in complex conditions, which often have long-term adverse effects. 
Long-term patient education interventions by multidisciplinary teams need to specify the focal behaviors and patients’ needs to 
manage chronic conditions. In cardiovascular disease, no previous studies have thoroughly investigated the effect of a conceptual 
theory such as PMT on maintaining and continuing healthy behaviors regarding risk factor modification. Applying this conceptual 
theory might determine the main factors that affect a patient’s desire for effective behavioral change. Exploring the long-term impact 
of PMT-based interventions on sustained behavior change, especially in the context of chronic disease management, is vital for 
achieving long-term behavior change.
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Appendix 1. Full search strategy for all databases

Search strategy search terms

A Population #1 "cardiovascular diseases" OR "myocardial infarction" OR "heart diseases" OR "heart failure" OR "cardiac disease*" 
#2 "chronic disease” OR " OR "noncommunicable diseases" OR "noncommunicable disease*" OR "NCD" OR "NCDs" 
#3 “diabetes mellitus, type 2” OR DMII OR DM2 OR “type 2 diabetes” OR “diabetes mellitus type 2” OR NIDDM OR “impaired glucose 
tolerance” 
#4 "respiratory disease" OR "lung diseases" OR "respiratory illness" OR "respiratory condition" OR "pulmonary disease" OR "pulmonary 
disease, chronic obstructive” OR "pulmonary condition" OR "COPD" OR "asthma" 
#5 "musculoskeletal disorder" OR "musculoskeletal diseases" OR "musculoskeletal condition" OR "back pain" OR arthrosis" OR 
"osteoporosis" OR "osteoporosis" OR " rheumatoid arthritis" 
#6 #1 OR #2 OR #3 OR #4 OR #5

B Outcome AND 
# 7 “self-management” OR “patient self-management” OR “self-care” OR “patient self-care” OR “self-medication” OR self-administration” 
OR “blood glucose self-monitoring” OR “self-monitor” OR “self-efficacy” 
#8 “patient-education” OR “behaviour therapy” OR “patient-focused” OR "lifestyle “ OR "lifestyle modification” OR "lifestyle change" OR 
“lifestyle adjustments” OR "health behaviour" OR “ behavioural change” OR “ behavioural adjustment” OR "patient preference” OR 
"patient participation” OR "disease management" OR "disease progression" OR "hospital admission" OR "patient readmission" OR “ 

(continued on next page)
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(continued )

Search strategy search terms

intention to behavioural change or modification” 
#9 #7 OR #8

C Perception AND 
#10” healthcare professional” OR “healthcare providers” OR “healthcare workers” OR 
“clinicians” OR “ clinical consultants” 
#11 "factor “OR "constraint" OR "cause" OR "barrier" OR "facilitator" OR "enabler" OR 
"predictor” OR "outcome" OR "knowledge" OR "attitude" OR "perception" 
#12 #10 OR #11

D Intervention AND 
#14 “protection motivation theory” OR “PMT” OR “perceived severity” OR “perceived vulnerability” OR “reward” OR “threat appraisal” 
OR “coping appraisal” OR “response efficacy” OR “behavioural change model” OR” behavioural change theory” OR “motivational 
intervention” OR “motivational interview” OR “ long-term altering habits intervention” OR “long-term behavioural change intervention” 
OR “behavioural change strategies” OR “ behavioural change techniques” OR “theories of behavioural change” OR “ behavioural change 
components” OR “behavioural change variables” OR protective behaviour” OR “cognitive changes” OR behavioural theoretical 
framework” 
# 15 “behavioural change stages “OR “behavioural changes example in health” OR “person-centre approach for behavioural change” OR 
“behavioural change communication” OR “integrated behavioural change model” Behavioural change toward health promotion” OR 
“behavioural change practical guide” 
#16 #14 OR #15

Database Search Result: number of hits
#17 MEDLINE Search #7 And #10 AND #13 And #16 356
#18 CINAHL Search #7 And #10 AND #13 And #16 209
#19 EMBASE Search #7 And #10 AND #13 And #16 33
#20 Google Scholar Search 14 AND 15 2
#21 EBSCO Search #7 And #10 AND #13 And #16 130
#22 Cochrane Library Search #7 And #10 AND #13 And #16 12
#23PshychiNFO Search #7 And #10 AND #13 And #16 76

Appendix 2. Quality Analysis using Joanna Briggs Institute Critical Appraisal Tools

JBI CRITICAL APPRAISAL CHECKLIST FOR ANALYTICAL CROSS SECTIONAL STUDIES
Reviewer______________________________________ Date_______________________________
Author_______________________________________ Year_________ Record Number_________

Yes No Unclear Not applicable

1. Were the criteria for inclusion in the sample clearly defined? □ □ □ □
2. Were the study subjects and the setting described in detail? □ □ □ □
3. Was the exposure measured in a valid and reliable way? □ □ □ □
4. Were objective, standard criteria used for measurement of the condition? □ □ □ □
5. Were confounding factors identified? □ □ □ □
6. Were strategies to deal with confounding factors stated? □ □ □ □
7. Were the outcomes measured in a valid and reliable way? □ □ □ □
8. Was appropriate statistical analysis used? □ □ □ □

Overall appraisal: Include □ Exclude □ Seek further info Comments (Including reason for exclusion)
JBI CRITICAL APPRAISAL CHECKLIST FOR RANDOMIZED CONTROLLED TRIALS
Reviewer______________________________________ Date_______________________________
Author_______________________________________ Year_________ Record Number_________

Yes No Unclear NA

Was true randomization used for assignment of participants to treatment groups? □ □ □ □
Was allocation to treatment groups concealed? □ □ □ □
Were treatment groups similar at the baseline? □ □ □ □
Were participants blind to treatment assignment? □ □ □ □
Were those delivering treatment blind to treatment assignment? □ □ □ □
Were outcomes assessors blind to treatment assignment? □ □ □ □
Were treatment groups treated identically other than the intervention of interest? □ □ □ □
Was follow up complete and if not, were differences between groups in terms of their follow up adequately described and 
analyzed?

□ □ □ □

Were participants analyzed in the groups to which they were randomized? □ □ □ □
Were outcomes measured in the same way for treatment groups? □ □ □ □

(continued on next page)
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(continued )

Yes No Unclear NA

Were outcomes measured in a reliable way? □ □ □ □
Was appropriate statistical analysis used? □ □ □ □
Was the trial design appropriate, and any deviations from the standard RCT design (individual randomization, parallel groups) 
accounted for in the conduct and analysis of the trial?

□ □ □ □

Overall appraisal: Include □ Exclude □ Seek further info Comments (Including reason for exclusion)

Appendix 3. Quality Analysis using Joanna Briggs Institute Critical Appraisal Outcomes

JBI Critical Appraisal Checklist for Descriptive Analysis

Author(s) Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Total Riskb 

Park et al. (2011) × × ✓ ✓ ✓ ✓ ✓ ✓ 75% Low 
Morowatisharifabad et al. (2018) ✓ ✓ × ✓ ✓ ✓ ✓ ✓ 87.5% Low

JBI Critical Appraisal Checklist for Analytical Cross-sectional Studies
Author(s) Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Total Riskb 

Bassett and Ginis (2011) ✓ ✓ ✓ ✓ × × ✓ ✓ 75% Low 
Wong et al. (2016) ✓ ✓ ✓ ✓ × ✓ ✓ ✓ 87.5% Low 
Plotnikoff and Higginbotham ✓ ✓ ✓ ✓ × ✓ ✓ ✓ 87.5% Low

JBI Critical Appraisal Checklist for Randomized Controlled Trials
Author(s) Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Total Riskb 

Redd (2013) ✓ ✓ ✓ ? ✓ ✓ ? ✓ ✓ ✓ ✓ ✓ ✓ 85% Moderate 
Zhang and Cooke (2012) ✓ ✓ ✓ ? ✓ ? ✓ ✓ ✓ ✓ ✓ ✓ ✓ 85% Moderate 
Gaston and Prapavessis (2014) ✓ ✓ ? ✓ ✓ ✓ ? ✓ ✓ ✓ ✓ ✓ ✓ 85% Moderate 
Huang (2012) ✓ ✓ ✓ ? ? ? ✓ ✓ ✓ ✓ ✓ ✓ ✓ 77 % Moderate 
Mirkarimi et al. (2017) ✓ ✓ ✓ ✓ ? ? × ✓ ✓ ✓ ✓ ✓ ✓ 77 % Moderate 
Mirkarimi et al. (2015) ✓ ✓ ✓ ✓ ? ? × ✓ ✓ ✓ ✓ ✓ ✓ 77 % Moderate

Note: The risk of bias was ranked as high when the study reached up to 49% of “yes” scores, moderate when the study reached from 
50 to 69% of “yes” scores, and low when the study reached more than 70% of “yes” scores. ‘✓’ indicates yes, ‘✕’ indicates no and ‘?’ 
indicates unclear.
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