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Abstract
Aims: The aim of this study is to develop and validate a kinesiophobia scale for enterostomy patients,
thereby providing a reliable tool for assessing their levels of kinesiophobia.

Design: This was a mixed-method study.

Methods: The final initial version of the scale was developed based on the "Fear-Avoidance Model
(FAM)." We used a literature review, semi-structured interviews, and a Delphi expert survey. From October
to December 2025, we surveyed 152 enterostomy patients. Item analysis and exploratory factor analysis
led to the final scale version. From January to April 2026, 347 enterostomy patients completed a survey.
We then performed confirmatory factor analysis, reliability tests, and validity tests.

Results: The kinesiophobia scale for enterostomy patients has five dimensions: perceived risk, fear
beliefs, self-efficacy, exercise avoidance, and functional disorder. It includes 26 items. The overall
Cronbach’s α for the scale was 0.921. Coefficients for each dimension ranged from 0.844 to 0.883.
Exploratory factor analysis identified five factors, which accounted for 63.304% of the total variance.
Confirmatory factor analysis showed a good model fit. The average variance extracted (AVE) values
ranged from 0.724 to 0.763. Composite reliability values ranged from 0.847 to 0.884, confirming good
convergent validity. The square roots of the AVE for each dimension were greater than the absolute
values of the correlation coefficients between that dimension and the others. This indicated good
discriminant validity.

Conclusion: The kinesiophobia scale developed for enterostomy patients in this study demonstrates
good reliability and validity, and can serve as an effective tool for assessing the level of kinesiophobia in
these patients.

Reporting Methods� STROBE guidelines for cross-sectional studies.

Implications for the Profession(s) or Patient Care
This scale provides nurses with a practical tool to help identify enterostomy patients with kinesiophobia,
thereby enabling them to offer personalized rehabilitation recommendations with the aim of improving
patient outcomes.

Patient or Public Contribution: Enterostomy patients played a key role in this study, contributing to the
development and validation of the scale. Specifically, during the item generation phase, 16 patients
participated in semi-structured cognitive interviews to help identify core themes and establish an initial
pool of items. We additionally recruited two groups of participants who completed the psychometric
testing of the scale and provided critical data for its validation.

What Does This Article Contribute to the Wider Global Clinical Community?
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Given the lack of assessment tools for kinesiophobia among enterostomy patients both
domestically and internationally, this study developed the first assessment scale specifically
designed for enterostomy patients.

It provides a standardized tool that enables healthcare professionals to accurately identify
kinesiophobia in enterostomy patients and develop personalized rehabilitation plans.

 

Background
Enterostomy surgery is a vital treatment for various gastrointestinal diseases, such as colorectal cancer,
inflammatory bowel disease, and intestinal obstruction [1], and has become an effective measure for
saving patients’ lives. With the rising incidence of diseases such as colorectal cancer, the population of
enterostomy patients continues to grow [2, 3]. Currently, there are approximately 1 million enterostomy
patients in China [4], 725,000 to 1 million in the United States [5], and over 1.7 million in Europe [2].
Although enterostomy has significantly improved patients’ 5-year survival rates [6], changes in bowel
habits following the procedure present patients with multiple challenges related to physiological
function, body image, and social adaptation, severely impacting their quality of life [1, 7, 8].

Physical activity is defined as “any bodily movement resulting from skeletal muscle contraction that
leads to energy expenditure, increasing the body’s energy expenditure beyond the level of basal
metabolism” [9]. The American College of Sports Medicine [10] recommends that cancer patients
engage in regular physical activity; the resumption of physical activity is a crucial step for enterostomy
patients returning to normal life. Regular physical activity not only helps improve cardiopulmonary
function, increase muscle strength, and reduce the incidence of stoma-related complications, but also
alleviates anxiety and depression and enhances self-efficacy [10–12]. However, clinical studies indicate
that physical activity levels among enterostomy patients are generally low [13, 14]. A survey of 2,631
enterostomy patients conducted by Russell et al. found that fear of exercise, lack of knowledge about
exercise, and concerns about the risk of peristomal hernias were the primary barriers to their
participation in physical activity [15]. This excessive, irrational fear of physical activity, stemming from
pain and concerns about physical complications, is referred to as “kinesiophobia” [16].

Several well-established assessment tools have been developed to evaluate “kinesiophobia.” For
example, in 1991, Miller et al. [17] developed the Tampa Scale for Kinesiophobia (TSK) for patients with
chronic pain; In 1993, Waddell et al. [18] developed the Fear-Avoidance Beliefs Questionnaire (FABQ) to
measure patients’ fear-avoidance beliefs regarding physical activity and work; in 2011, Polish researcher
Knapik [19] developed the Kinesiophobia Causes Scale (KCS) to identify and quantify the biological and
psychological causes of kinesiophobia in individuals or populations. In addition, researchers have
developed disease-specific scales for conditions such as coronary heart disease [20],
temporomandibular joint disorder [21], and chronic respiratory diseases [22]. These scales have
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demonstrated good reliability and validity across various populations and have become indispensable
assessment tools in their respective fields of research.

However, these scales were not designed for enterostomy patients and cannot capture the specific
sources of fear unique to this population, such as: physical activity potentially leading to stoma bag
leakage, displacement, or detachment; bleeding, edema, or injury to the stoma mucosa during physical
activity. Generalized scales struggle to effectively capture these specific scenarios directly related to
stomas. Therefore, this study aims to develop and validate a kinesiophobia scale tailored to enterostomy
patients to address the shortcomings of current assessment tools and provide a reference for accurately
evaluating kinesiophobia in this population.

Methods

Design
From April 2025 to April 2026, we conducted a mixed-methods study focused on the development and
validation of a kinesiophobia scale for enterostomy patients. The study consisted of three phases: (1)
item generation and revision; (2) item evaluation and exploration; and (3) psychometric evaluation of the
scale. (Fig. 1)

Phase 1: the generation and revision of the items

Establish theoretical framework
In 1983, Lethem et al. [23] proposed the Fear-Avoidance Model (FAM) to explain the fear-avoidant
behaviors exhibited by individuals in response to painful stimuli. As research has progressed, the FAM
has evolved from its early conceptual foundations to integrate physiological, psychological, and
sociological factors. It explores the psychological mechanisms underlying fear-related avoidance
behaviors triggered by various physical discomforts, such as pain and palpitations, and the vicious cycle
that ultimately leads to adverse outcomes, including functional impairment, disability, and depression
[24]. Based on the FAM, this study interprets the process and outcomes of kinesiophobia, encompassing
four dimensions: “perception of danger,” “fear beliefs,” “exercise avoidance,” and “social support.” These
correspond respectively to “the subject’s perception of danger from the object,” “the subject’s fear that
exercise will lead to adverse outcomes,” “ the subject’s avoidance of physical activity due to concerns
about potential adverse outcomes,” and “encouragement, information, or practical assistance received
from external sources that can alleviate fear-related beliefs.”

Literature review
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Searches were conducted using keywords, such as “stoma/ileostomy/colostomy/enterostomy” and
“exercise/fear of exercise/exercise anxiety/fear avoidance/avoidance behavior/kinesiophobia.” We
searched English databases (PubMed, Web of Science, Embase, and Scopus) and Chinese databases
(CNKI, Wanfang, and VIP) to collect literature related to kinesiophobia in enterostomy patients. The
search period spanned from the inception of each database to April 30, 2025. After literature screening,
16 studies were ultimately included; the screening process is shown in Fig. 2. Based on the theoretical
framework and the results of the literature analysis, this study preliminarily constructed an item pool for
the kinesiophobia scale for enterostomy patients, comprising 4 dimensions and 25 items.

Semi‑structured interviews
This study employed purposive sampling to select enterostomy patients who visited the gastrointestinal
surgery department of a Grade A tertiary hospital in Wuhan between May and June 2025 as the study
subjects. Telephone follow-ups were conducted to investigate their experiences of kinesiophobia.
Inclusion criteria: 1) Age ≥ 18 years; 2) Time since enterostomy surgery ≥ 1 month; 3) Alert and able to
communicate effectively. Exclusion criteria: 1) Participation in other research studies; 2) Coexisting
severe organ dysfunction or chronic diseases.

Based on the research objectives and the results of the literature review, preliminary interviews were
conducted with 3 enterostomy patients. After repeated revisions, a formal interview outline was
developed, with the specific content as follows: 1) What effects do you think physical activity has on
you? 2) Do you feel afraid or anxious when you want to engage in physical activity? What are your main
concerns? 3) What abilities or conditions do you feel you need to have in order to engage in physical
activity with confidence? 4) Under what circumstances would you try to avoid physical activity? 5) Has
reducing your physical activity had any impact on your life?

Prior to the interview, participants were informed of the purpose of the study and asked to sign an
informed consent form. With their consent, the entire interview was audio-recorded. Each interview
lasted 25 to 40 minutes. Within 24 hours of the interview’s conclusion, two researchers independently
transcribed the audio recordings into text, and the data were analyzed using content analysis. The
sample size was determined based on the principle of data saturation, employing a maximum diversity
sampling strategy to include patients of varying ages, genders, stoma types, and postoperative durations
as broadly as possible, thereby ensuring the richness and diversity of the data. Ultimately, interviews
were completed with 16 enterostomy patients. After the research team organized and analyzed the
interview data, seven items were added, resulting in an item pool for the kinesiophobia scale for
enterostomy patients, comprising four dimensions and 32 items.

Delphi expert consultation
From July to August 2025, 20 experts were invited via WeChat or Email to participate in the Delphi
consultation. The criteria for expert selection are as follows: 1) Experts in fields such as stoma therapy,
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stoma care, rehabilitation medicine, and pain medicine; 2) At least 5 years of relevant professional
experience; 3) A bachelor’s degree or higher; 4) A professional title at the intermediate level or above.

The expert questionnaire includes: questionnaire instructions, an expert profile form, a scale content
evaluation form, and an expert authority evaluation form. Scores for each dimension and item of the
scale are based on a 5-point Likert scale, ranging from “Strongly Disagree” to “Strongly Agree” and
scored from 1 to 5, respectively. The response rate of the expert consultation is used to measure expert
engagement, while the authority coefficient is used to assess the credibility of expert opinions. The
Kendall’s coefficient of concordance and the coefficient of variation are used to measure the degree of
agreement among expert opinions. Items with an importance score ≤ 3.50 and a coefficient of
variation>0.25 were removed, and modifications were made based on expert feedback. After two rounds
of expert consultation, the experts’ opinions converged, and the consultation process was concluded.

Pilot test
Using convenience sampling, 20 enterostomy patients who visited the gastrointestinal surgery
department of a Grade A tertiary hospital in Wuhan in September 2025 were selected for a pilot test.
Face-to-face cognitive interviews were conducted to assess patients’ feedback on the semantics, clarity
of expression, and comprehensibility of the scale items. The scale was revised based on the
participants’ comments and suggestions regarding the items.

Phase 2: the evaluation and exploration of the items
A series of analytical methods was employed to evaluate the items. The critical ratio (CR) method was
used to distinguish between different responses to the same item among enterostomy patients, thereby
reflecting the sensitivity of the scale items, as indicated by the CR value. The top 27% of total
questionnaire scores were designated as the high-score group, and the bottom 27% as the low-score
group. An independent samples t-test was used to compare the scores between the two groups, and
items with P>0.05 were removed [25]. The correlation between the scores of individual items and the
total scale score was expressed as a correlation coefficient. When the correlation coefficient was<0.4,
indicating a poor correlation, it was recommended that the item be deleted [26].

Phase 3: the psychometric evaluation of the scale

Validity analysis
Validity refers to the degree to which a measurement is effective and is generally divided into content
validity and construct validity. By calculating the item-total correlation coefficients, the correlation
between each item and the total score of the scale is analyzed; if the correlation coefficient is greater
than 0.4, this indicates good content validity [27]. When analyzing construct validity, the Kaiser-Meyer-
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Olkin (KMO) test and Bartlett’s sphericity test are first conducted. When the KMO value is greater than
0.800 and the P-value for Bartlett’s sphericity test is less than 0.001, this indicates that factor analysis is
appropriate. Subsequently, principal component analysis is performed, and the items retained after the
analysis are subjected to maximum variance orthogonal rotation to extract common factors [28]. Criteria
for factor identification: eigenvalue>1; cumulative variance explained>50%;≥3 items per factor; item
loadings on the corresponding factor>0.4, and loadings on other factors<0.4 [29].

Reliability analysis
Reliability is a key indicator for evaluating the consistency, stability, and reliability of a scale; it
essentially reflects the degree of consistency in results obtained from repeated measurements of
the same item using the same method. Drawing on previous research, Cronbach’s α and the
corrected item-total correlation (CITC) were used to assess the reliability of the measurement items.
The cutoff value for Cronbach’s α was set at 0.8; a coefficient greater than 0.8 indicates good scale
reliability. The threshold for CITC was set at 0.4; if an item’s CITC value was below 0.4 and removing
that item significantly improved the overall Cronbach’s α of the scale, the item was excluded.

Data collection
Using convenience sampling, enterostomy patients who were receiving treatment at the
gastrointestinal surgery department of a Grade A tertiary hospital in Wuhan were selected as the
study participants. The inclusion and exclusion criteria were consistent with those used in the semi-
structured interviews. The survey utilized the initial version of the scale, which included five
dimensions—perceived risk, fear beliefs, self-efficacy, avoidance of physical activity, and functional
impairment—with a total of 28 items. Each item was rated using a 5-point Likert scale, ranging from
“Strongly Disagree” to “Strongly Agree” and scored from 1 to 5. The “Self-Efficacy” dimension was
reverse-scored. The total scale score ranged from 28 to 140, with higher scores indicating a greater
degree of kinesiophobia among patients.

The scale survey was conducted in two phases: Phase 1 (October to December 2025), in which the
sample size was used for item screening; and Phase 2 (January to April 2026), in which the sample
size was used for testing the scale’s reliability and validity. This study calculated the sample size
based on 5 to 10 times the number of scale items, while accounting for 10% to 20% of invalid
questionnaires; therefore, the sample size ranged from 154 to 336 cases. In Phase 1, 154
questionnaires were distributed, and 152 valid questionnaires were returned, resulting in a valid
response rate of 98.7%. In Phase 2, 360 questionnaires were distributed, and 347 valid
questionnaires were returned, resulting in a valid response rate of 96.4%. This study has been
reviewed and approved by the hospital’s Institutional Review Board, and all participants provided
informed consent.

Data analysis
Data analysis for this study was conducted using SPSS 26.0 and AMOS 24.0.
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Results

Sociodemographic characteristics of the participants
The exploratory survey included a total of 152 enterostomy patients, while the validation survey
included 347 enterostomy patients. Demographic data are presented in Table 1.

Table 1
Sociodemographic characteristics of the participants

Factors Group Exploratory
survey

N1 = 152

Validation
survey

N1 = 347

  n % n %

Age 18 ~ 45 13 8.55 25 7.20

45 ~ 60 55 36.18 132 38.04

≥ 60 84 55.26 190 54.76

Gender Male 86 56.58 206 59.37

Female 66 43.42 141 40.63

Marital status Unmarried 4 2.63 19 5.48

Married 142 93.42 291 83.86

Divorced 2 1.32 11 3.17

Widowed 4 2.63 26 7.49

Education level Primary education 87 57.24 200 57.64

Secondary
education

41 26.97 96 27.67

Advanced
education

24 15.79 51 14.70

Monthly income(RMB) <3000 96 63.16 186 53.60

3000 ~ 6000 34 22.37 108 31.12

>6000 22 14.47 53 15.27

Is commercial health insurance
available?

Yes 17 11.18 46 13.26

No 135 88.82 301 86.74

Results of expert consultation
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In the first round of expert consultation, 20 questionnaires were distributed, and 20 valid responses were
received, resulting in a 100% response rate; in the second round, 15 questionnaires were distributed, and
14 valid responses were received, resulting in a 93.3% response rate. The average age of the 14 experts
was (36.71 ± 5.73) years, and their average years of professional experience was (13.47 ± 6.26) years.
Among them, 3 held doctoral degrees, 9 held master’s degrees, and 2 held bachelor’s degrees; 6 held
senior professional titles, and 8 held intermediate professional titles. In the two rounds of expert
consultation, the experts’ authority coefficients were 0.845 and 0.880, respectively; Kendall’s coefficient
of concordance were 0.213 and 0.162, respectively (both P<0.05); the mean importance scores for each
dimension and item ranged from 4.52 to 4.90 and 4.20 to 4.86, respectively; and the coefficients of
variation ranged from 0.09 to 0.26 and 0.00 to 0.09, respectively.

During the expert consultation process, experts determined that the “social support” dimension was
more of an external influencing factor rather than a core manifestation of kinesiophobia itself, and
therefore removed it. At the same time, based on patient interview results and relevant theories from the
FAM, the “self-efficacy” and “functional disruption” dimensions were added to more comprehensively
reflect the psychological and behavioral characteristics of kinesiophobia in enterostomy patients.
Furthermore, two semantically similar items were merged into a single item: “I am unsure which physical
activities are suitable for enterostomy patients and am afraid of making the wrong choice.” The wording
of eight items was revised; for example, “I believe physical activity is very likely to cause stoma bag
leakage or detachment” was changed to “I am concerned that physical activity will cause stoma bag
leakage, displacement, or detachment.” After two rounds of expert consultation, an initial scale was
developed, comprising five dimensions and 28 items.

Feasibility
The results of the pilot test showed that all patients were able to accurately understand the content of
the scale, and it took 5 to 10 minutes to complete the questionnaire, indicating that the scale has a high
level of acceptability; therefore, no modifications were made to the scale items.

Results of exploratory survey
The results of the critical ratio test showed that the p-values for all items in the scale were less than
0.05; therefore, no items were deleted. The results of the correlation coefficient test showed that the
correlation coefficients between the scores of each item and the total score are detailed in Table 2. As
shown in the table, the correlation coefficient between item Q22 and the total score was less than 0.4;
therefore, it was deleted.
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Table 2
Correlation coefficient test(n = 152)

Measurement Items Correlation coefficient Measurement Items Correlation coefficient

Q1 0.574 Q15 0.525

Q2 0.554 Q16 0.470

Q3 0.545 Q17 0.651

Q4 0.600 Q18 0.511

Q5 0.613 Q19 0.511

Q6 0.574 Q20 0.558

Q7 0.474 Q21 0.636

Q8 0.590 Q22 0.241

Q9 0.544 Q23 0.571

Q10 0.568 Q24 0.492

Q11 0.572 Q25 0.526

Q12 0.548 Q26 0.537

Q13 0.578 Q27 0.564

Q14 0.540 Q28 0.487

Results of reliability test
In this study, the Cronbach’s α coefficient for the overall scale was 0.907, which is greater than 0.8; the
CITC values for all items were greater than 0.4, and all items passed the reliability test; therefore, no
items were deleted.

Results of validity test
The KMO value was 0.851, the approximate chi-square value for Bartlett’s sphericity test was 2085.536,
the degrees of freedom (df) were 351, and the significance level (sig) was 0.000, which is less than 0.05.
This indicates that the measurement variables in this study passed the KMO and Bartlett’s sphericity
tests and are suitable for exploratory factor analysis. Further factor extraction yielded a total of 5
factors. After rotation, the cumulative percentage of variance explained was 63.304%, which is greater
than 60.000%, indicating a satisfactory result.

Based on this, the sample data were subjected to a maximum variance orthogonal rotation, as shown in
Table 3. According to existing research, when the factor loading of an item is less than 0.4, it is
recommended that the item be deleted [30]. In this study, the factor loading for Q6 was less than 0.400,
so it was deleted.
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Accordingly, after deleting Q6 and Q22, the remaining 26 entries will retain their original numbers and will
not be renumbered, in order to ensure the traceability of the entries. Based on the specific meanings of
the items in the questionnaire used in this study, Q1, Q2, Q3, Q4, and Q5 are defined as perceived risk; Q7,
Q8, Q9, Q10, and Q11 as fear beliefs; Q12, Q13, Q14, Q15, and Q16 as self-efficacy; Q17, Q18, Q19, Q20,
Q21, and Q23 as exercise avoidance; and Q24, Q25, Q26, Q27, and Q28 as functional disorder.
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Table 3
Rotated factors matrix

  Factors

1 2 3 4 5

Q1 0.097 0.774 0.153 0.132 0.075

Q2 0.099 0.782 0.007 0.137 0.161

Q3 0.017 0.770 0.091 0.229 0.064

Q4 0.128 0.779 0.104 0.176 0.101

Q5 0.223 0.753 0.182 0.070 0.095

Q6 0.266 0.321 0.267 0.264 0.140

Q7 0.122 0.090 0.052 0.771 0.013

Q8 0.119 0.200 0.181 0.698 0.150

Q9 0.129 0.164 0.075 0.760 0.114

Q10 0.207 0.130 0.173 0.737 0.027

Q11 0.032 0.200 0.138 0.747 0.215

Q12 0.185 0.083 0.794 0.175 0.045

Q13 0.153 0.177 0.740 0.237 0.037

Q14 0.114 0.136 0.767 0.049 0.187

Q15 0.102 0.110 0.786 0.163 0.060

Q16 0.042 0.057 0.792 0.001 0.229

Q17 0.721 0.213 0.175 0.097 0.214

Q18 0.754 0.081 0.080 0.041 0.104

Q19 0.813 0.074 0.074 0.049 0.063

Q20 0.680 0.085 -0.013 0.255 0.203

Q21 0.694 0.261 0.120 0.205 0.104

Q23 0.705 -0.015 0.258 0.106 0.176

Q24 0.133 0.052 0.053 0.141 0.760

Q25 0.233 0.027 0.033 0.148 0.773

Q26 0.143 0.217 0.171 0.001 0.725

Q27 0.055 0.183 0.205 0.140 0.757
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  Factors

1 2 3 4 5

Q28 0.176 0.063 0.112 0.059 0.737

Results of validation survey
A total of 347 questionnaires were distributed for formal analysis. Reliability was measured using
Cronbach’s α, and the results are shown in Table 4. The overall Cronbach’s α for the scale was 0.921, and
the Cronbach’s α values for the five dimensions—perceived risk, fear beliefs, self-efficacy, exercise
avoidance, and functional disorder—were all greater than 0.8, indicating good reliability. Confirmatory
factor analysis was conducted, and the model fit was high (χ2/df=1.556, GFI�0.912, RMSEA�0.040,
CFI�0.963, NFI�0.904, IFI�0.963). The AVE values for all variables were greater than 0.5, indicating good
construct validity. The CR for each variable was greater than 0.7, indicating good convergent validity.
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Table 4
Reliability and validity tests (n = 347)

Variable Measurement
Items

Standard load
factor

Cronbach’s α CR AVE

Perceived risk Q1 0.713 0.858 0.858 0.548

Q2 0.747

Q3 0.754

Q4 0.719

Q5 0.766

Fear beliefs Q7 0.792 0.874 0.874 0.582

Q8 0.728

Q9 0.766

Q10 0.765

Q11 0.762

Self-efficacy Q12 0.794 0.864 0.865 0.561

Q13 0.765

Q14 0.702

Q15 0.751

Q16 0.730

Exercise
avoidance

Q17 0.742 0.883 0.884 0.560

Q18 0.694

Q19 0.769

Q20 0.774

Q21 0.787

Q23 0.720

Functional
disorder

Q24 0.731 0.844 0.847 0.525

Q25 0.741

Q26 0.733

Q27 0.711

Note: Q6 and Q22 were removed during the exploratory phase, so the numbering in this table is not
consecutive.
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Variable Measurement
Items

Standard load
factor

Cronbach’s α CR AVE

Q28 0.705

Note: Q6 and Q22 were removed during the exploratory phase, so the numbering in this table is not
consecutive.

As shown in the discriminant validity test results in Table 5, the values along the diagonal represent the
square roots of the AVE for each dimension, which are 0.740, 0.763, 0.749, 0.748, and 0.724,
respectively. The square roots of the AVEs for each dimension are all greater than the absolute values of
the correlation coefficients between that dimension and the others, indicating that the five dimensions—
perceived risk, fear beliefs, self-efficacy, exercise avoidance, and functional disorder—possess good
discriminant validity. With that, the final version of the kinesiophobia scale for enterostomy patients was
finalized.

Table 5
Discriminant validity test

Variable Perceived
risk

Fear
beliefs

Self-
efficacy

Exercise
avoidance

Functional
disorder

Perceived risk 0.740        

Fear beliefs 0.455 0.763      

Self-efficacy 0.414 0.432 0.749    

Exercise
avoidance

0.514 0.467 0.541 0.748  

Functional
disorder

0.409 0.437 0.464 0.536 0.724

Discussion
Enterostomy patients often actively avoid physical activity due to kinesiophobia and concerns about the
risk of peristomal hernias [15]; kinesiophobia has become a significant barrier to their functional
recovery and improvement in quality of life [31]. However, there is currently a lack of specific assessment
tools for kinesiophobia in enterostomy patients. The items on existing general-purpose scales do not
address stoma-related factors, making it difficult to accurately identify the true sources of fear in this
population.

To address this gap, this study strictly adhered to scientific procedures and, based on the FAM,
developed and validated a measurement tool for assessing kinesiophobia in enterostomy patients. First,
a pool of scale items was constructed through a literature review, and semi-structured interviews were
conducted to explore in depth the genuine feelings of enterostomy patients regarding kinesiophobia,
thereby supplementing the item pool. Next, 20 experts from different cities and fields were invited to
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participate in two rounds of expert consultation to evaluate and screen the scale items. The results of
the consultation indicated that the experts’ agreement coefficients, authority coefficients, and consensus
levels were all satisfactory, confirming the reliability of the consultation findings.

The kinesiophobia scale for enterostomy patients has five dimensions: perceived risk, fear beliefs, self-
efficacy, exercise avoidance, and functional disorder. While “self-efficacy” is not a core component of the
classic FAM model, enterostomy patients repeatedly mentioned in qualitative interviews that they “did
not know if they could exercise or how to exercise.” This represents the core source of exercise fear and
is also a key manifestation of self-efficacy. Furthermore, existing research has directly integrated self-
efficacy into the core structure of the extended FAM model and received empirical support. In a 2020
longitudinal study, Slepian et al. [32] constructed an extended FAM model incorporating self-efficacy.
Structural equation modeling indicated that this extended model fit well, and higher self-efficacy was
significantly associated with better clinical outcomes. Therefore, treating self-efficacy as an independent
dimension represents a contextual extension of the FAM rather than a theoretical deviation.

In the item analysis, this study identified one non-compliant item (Q22), indicating that the scale
demonstrates good responsiveness, discriminant validity, and homogeneity. Regarding construct
validity, exploratory factor analysis in the pilot study revealed a KMO value of 0.851 and a significant
Bartlett’s sphericity test (P < 0.001). Five latent factors were extracted, accounting for 63.304% of the
cumulative variance, with all item factor loadings exceeding 0.4 (Q6 was excluded). This indicates that
the theoretical structure of the scale aligns well with the measured data. Confirmatory factor analysis
further confirmed the stability of the five-factor model

χ2/df = 1.556, GFI = 0.912, RMSEA = 0.040, CFI = 0.963, NFI = 0.904, and IFI = 0.963, indicating that the
overall model fit is acceptable. The AVE for each dimension ranged from 0.525 to 0.582 (> 0.5), and the
CR ranged from 0.847 to 0.884 (> 0.7). Furthermore, the square roots of the AVE for each dimension
were all greater than their correlation coefficients with other dimensions, indicating that the scale
possesses good convergent and discriminant validity. In terms of reliability, the overall Cronbach’s α
coefficient was 0.921, with coefficients for each dimension ranging from 0.844 to 0.883, all above 0.8,
indicating high internal consistency of the scale. In summary, the kinesiophobia scale for enterostomy
patients developed in this study demonstrates reliable reliability and validity and can serve as an
effective tool for clinically identifying high-risk individuals and evaluating the effectiveness of
interventions.

Preliminary results from the application of the scale indicate that the scores of kinesiophobia among
enterostomy patients were (82.69 ± 15.90), which is at a relatively high level. This differs from the
findings of QXZ et al. [33], which may be because a general-purpose scale cannot fully reflect the
specific characteristics of kinesiophobia in enterostomy patients. Among the dimensions of this scale,
the “fear beliefs” and “exercise avoidance” dimensions scored higher, indicating that enterostomy
patients generally hold strong fear beliefs, which in turn lead to exercise avoidance behaviors. It is worth
noting that their kinesiophobia stems more from concerns about stoma-related complications than from
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mere physical discomfort. Therefore, when providing health education to enterostomy patients,
healthcare professionals should assess the patients’ level of fear regarding exercise, proactively explain
the benefits of physical activity, provide evidence-based knowledge on preventing complications and
coping strategies, help patients build confidence, and work together to develop an exercise plan.

Limitations
This study has several limitations. First, test-retest reliability was not assessed, making it impossible to
evaluate the scale’s stability over time; it is recommended that future studies conduct repeated
measurements on the same group at two-week intervals. Second, convenience sampling was used, and
152 patients were included in the exploratory analysis phase. Although this met the basic requirements,
it fell short of the ideal standard; furthermore, all patients were from the same tertiary hospital, resulting
in significant homogeneity bias, which limits the scale’s external validity and generalizability across
populations. Future studies should expand the sample size, conduct multicenter research, and include a
more diverse range of demographic characteristics. Third, this study did not assess criterion-related
validity. Although general-purpose exercise fear scales such as the TSK and FABQ exist, there is currently
no specific gold standard for the enterostomy patients; direct adoption of these scales may introduce
conceptual bias, which is one of the limitations of this study. Fourth, although the questionnaire was
developed in Chinese, it did not undergo a rigorous translation-back-translation and cultural adaptation
process, and its cross-cultural applicability requires further validation.

Conclusions
This study developed and validated a scale to measure kinesiophobia in enterostomy patients. The scale
comprises five dimensions and 26 items, covering perceived danger, fear beliefs, self-efficacy, exercise
avoidance, and functional disorder. The results indicate that the scale demonstrates good reliability and
validity and can serve as an effective tool for assessing kinesiophobia in enterostomy patients.
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Figure 1

The development procedure of the Kinesiophobia Scale for Enterostomy Patients
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Figure 2

Literature Review Flowchart
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