
Research Article | Open Access 

Journal of 
Physical and Rehabilitation Medicine

J Phys Rehabil Med. 2026;4(1):01-11.
doi.org/10.1007/jprm.2026002

Research Article

Page 1 of 12Volume 4 Issue 1, 2026 J Phys Rehabil Med

The Chain Mediating Role of Patient Activation and Self-Efficacy in 
the Relationship Between Pain Intensity and Exercise Adherence 
Among Military Personnel with Meniscus Injury 
Qianqian Wang1,2, Qiaoli Zhao2, Shaoyun Hong2, Chao Zhang2 and Yan Hua1*

1Department of Nursing, Air Force Medical University, Xi’an, Shaanxi Province, China. 
2The 32268 Unit of the People’s Liberation Army of China, Dali, Yunnan Province, China
Correspondence to: Yan Hua, Department of Nursing, Air Force Medical University, Xi’an, Shaanxi 
Province, China. E-mail: huayan1112@126.com 

Received: May 10, 2026; Accepted: July 09, 2026 

Citation: Wang Q, Zhao Q, Hong S, Zhang C, Hua Y. The Chain Mediating Role of Patient Activation 
and Self-Efficacy in the Relationship Between Pain Intensity and Exercise Adherence Among Military 
Personnel with Meniscus Injury. J Phys Rehabil Med. 2026;4(1):01-11.

Copyright: © Hua Y, et al. This is an open-access article distributed under the Creative Commons 
Attribution License terms, which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original author and source are credited.

ABSTRACT

Objective: To analyze the chain mediating role of patient activation and self-efficacy in the relationship between 
pain intensity and exercise adherence among military personnel with meniscus injury, thereby providing a 
theoretical basis for developing targeted rehabilitation programs for this population. 

Methods: A convenience sample of 330 military personnel with meniscus injury was recruited from an army 
unit from September to December 2025. Data were collected using a general information questionnaire, the 
Exercise Adherence Rating Scale (EARS), the Exercise Self-Efficacy Scale, the Patient Activation Measure 
(PAM-13), and the Visual Analog Scale (VAS). Correlation analyses and chain mediation analyses were 
conducted. 

Results: The exercise adherence of the study subjects was at a moderate level. Pain intensity was significantly 
negatively correlated with patient activation, self-efficacy, and exercise adherence (all P < 0.001). Patient 
activation was significantly positively correlated with self-efficacy and exercise adherence (all P < 0.001). The 
total indirect effect of patient activation and self-efficacy accounted for 46% of the total effect. 

Conclusion: Exercise adherence among military personnel with meniscus injury requires improvement. Pain 
indirectly influences exercise adherence through the multiple mediating effects of patient activation and self-
efficacy.

Keywords: Meniscus Injury; Exercise Adherence; Patient Activation; Self-Efficacy; Pain Intensity; Military 
Personnel.
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INTRUDUCTION 
Meniscus injury refers to structural damage or 
dysfunction of the meniscus caused by external forces 
or long-term wear and tear, which commonly affects 
military personnel, athletes and the elderly. Its main 
clinical manifestations include knee joint pain, swelling 
and limited movement, and severe cases may even 
lead to joint dysfunction or permanent disability [1-3]. 
With the in-depth advancement of the combat-oriented 
training concept, military training in the armed forces is 
increasingly featured by high intensity, high difficulty 
and prolonged duration. Military personnel are often 
required to perform high-speed, high-load lower limb 
movements under dynamic balance conditions or 
conduct sustained long-hour operations, which subject 
the knee joints to repeated loading and longitudinal 
impacts, thereby rendering them highly susceptible 
to meniscus injuries. Studies have demonstrated that 
the incidence of meniscus injuries in the military 
population is significantly higher than that in the general 
population, making it one of the common causes for 
military personnel to be disabled and discharged from 
military service [4-8]. Such injuries not only severely 
impair military personnel’s daily training and combat 
mission execution, but also easily result in non-
combat attrition of troops, thereby undermining the 
overall combat effectiveness. Rehabilitation exercises 
are an important approach to promote the recovery 
of meniscus injuries, which can effectively relieve 
pain, improve knee joint function and enhance muscle 
strength, thereby accelerating the rehabilitation process 
[9-11]. Exercise adherence refers to the degree to 
which patients follow the guidance and suggestions 
of medical staff and persist in participating in 
rehabilitation exercises, and it is a key process indicator 
for evaluating rehabilitation effects [12]. However, 
both clinical practice and previous studies have shown 
that exercise adherence is generally low among patients 
with meniscus injuries, and insufficient adherence may 
prolong the treatment cycle and reduce the overall 
rehabilitation effect [12, 13]. Therefore, exploring the 
influencing factors and their internal mechanisms of 
exercise adherence in patients with meniscus injuries in 
depth is of great practical and theoretical importance.

The relationship between pain and exercise 
Adherence

Pain refers to an unpleasant sensory and emotional 
experience associated with actual or potential tissue 
damage [14]. In patients with meniscus injuries, pain 
is the most common clinical symptom, which often 
worsens during activity and is generally recognized 
as one of the main barriers preventing patients from 
adhering to rehabilitation programs [15]. Studies have 

shown that patients often interrupt exercises due to 
pain or increased pain, and pain relief is a key factor 
in improving exercise adherence [16]. Based on this, 
this study proposes Hypothesis H1: Pain intensity 
is negatively correlated with exercise adherence.

The mediating role of patient activation

Patient activation refers to the level of knowledge, 
skills, and confidence that patients possess to maintain 
their own health, which is specifically reflected in 
their understanding of health conditions, degree of 
active participation in treatment decisions, and ability 
to implement self-management behaviour’s [17,18]. 
In pain management, a bidirectional interaction 
exists among patients’ cognition, emotions, and 
pain experience: cognitive and emotional factors 
can modulate an individual’s perception of pain, 
while chronic pain may in turn trigger or exacerbate 
negative emotions [19]. These dynamics may further 
diminish patient’s initiative and engagement in 
treatment. Studies have demonstrated that improving 
patient activation contributes to alleviating pain 
levels in patients with osteoarthritis [20], and 
pain intensity is negatively correlated with patient 
activation. Furthermore, patient activation positively 
predicts exercise adherence; patients with higher 
activation are more likely to persist in rehabilitation 
exercises [21]. Based on this, this study proposes 
Hypothesis H2: Patient activation plays a mediating 
role between pain intensity and exercise adherence.

The mediating role of self-efficacy

Self-efficacy, introduced by psychologist Bandura within 
the social cognitive theory, refers to an individual’s 
belief and confidence in their ability to execute and 
persist in a specific course of action [22]. In the field of 
health behaviors, self-efficacy is frequently regarded as 
a key psychological factor influencing an individual’s 
adoption and maintenance of health behaviors (such 
as regular exercise and adherence to doctor-advised 
rehabilitation) [23-26]. Studies have shown that pain 
intensity is negatively correlated with self-efficacy, and 
high-intensity pain often impairs patient’s confidence 
in completing rehabilitation exercise [27,28]. In the 
context of rehabilitation exercises, self-efficacy is 
positively correlated with rehabilitation exercise 
adherence; patients with high self-efficacy typically 
exhibit greater psychological resilience and hold higher 
confidence in physical function recovery, which helps 
sustain exercise motivation, facilitate the completion of 
rehabilitation programs, and thereby improve exercise 
adherence [29,30]. Based on this, this study proposes 
Hypothesis H3: Self-efficacy plays a mediating role 
between patient activation and exercise adherence.
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The chain mediating role of patient activation 
and self-efficacy

Studies have shown that there is a significant positive 
correlation between patient activation and self-efficacy. 
Patients with higher self-efficacy levels hold stronger 
confidence in disease rehabilitation, are more proactive 
in acquiring disease-related knowledge and self-
management skills and can consciously and persistently 
practice good self-management behaviors [31]. 
Based on the social cognitive theory, an individual’s 
psychological cognitive process plays a key mediating 
role between the environment and behavior [32]. Pain 
may first weaken patient activation, then reduce their 
confidence in their ability to perform rehabilitation 
behaviors, impair self-efficacy—and finally exert a 
negative impact on rehabilitation exercise adherence. 
Studies have confirmed that self-efficacy beliefs 
can partially mediate the relationship between pain 
intensity and pain interference, indicating that a higher 
level of self-efficacy helps alleviate the negative 
impact of pain on functional activities [32]. Based 
on this, this study proposes Hypothesis H4: Patient 
activation and self-efficacy play a chain mediating 
role between pain intensity and exercise adherence.

Due to their distinct organizational culture, 
stringent disciplinary requirements, and unique 
occupational characteristics, the psychological 
and behavioural mechanisms underlying 
rehabilitation in military personnel may differ 
significantly from those observed in the general 
population. However, relevant research is still 
lacking at present. Therefore, based on the social 
cognitive theory and the health behaviour model 
as the theoretical basis, this study explores 
the influence mechanism of pain intensity on 
exercise adherence in military personnel with 
meniscus injuries, and verifies the chain mediating 
role of patient activation and self-efficacy.

MATERIALS AND METHODS

Study subjects

This study adopted a convenience sampling method 
to select military personnel with meniscus injuries 
from an army unit from September to December 2025. 
The inclusion criteria were: 1. active-duty military 
personnel; 2. clear diagnosis of meniscus injury by 
MRI; 3. injury caused by military training; 4. age 
≤ 35 years old; 5. informed consent and voluntary 
participation in this survey. The exclusion criteria 
were as follows: 1. questionnaires with missing 
answers; 2. questionnaires with duplicate IP addresses. 

Prior to the survey commencement, all investigators 
received standardized training to ensure they provided 
participants with explanations using standardized 
instructions. The questionnaires were developed and 
converted into QR codes via the Wenjuanxing platform, 
printed as hard copies, distributed to participants on-site, 
and completed online by scanning the corresponding 
QR codes. A total of 330 valid questionnaires were 
collected in the study. In view of the chain mediating 
effect analysis between multiple variables in this study, 
this method usually requires a sample size of at least 
100-200 cases [33]. The 330 samples included in this 
study met this requirement. This study was approved 
by the Tangdu Hospital, Fourth Military Medical 
Ethics Committee (approval number K202509-64).

Study instruments

General Information Questionnaire

Disease-related information: Smoking history, 
meniscus injury grading (the grading standard of 
meniscus injury is mainly based on MRI results, which 
is usually divided into Grade 0 to Grade III; the higher 
the grade, the more severe the injury [34]), and whether 
they have received guidance on rehabilitation exercises.

Exercise Adherence Rating Scale (EARS)

The Exercise Adherence Rating Scale (EARS), 
originally developed by Beinart et al. (2016) for patients 
with chronic low back pain, has been widely used to 
assess exercise adherence in individuals with chronic 
conditions [35]. In 2024, a Chinese version of the scale 
was culturally adapted and validated [36]. The Chinese 
version of the EARS consists of 16 items divided 
into two sections: the first section measures exercise 
adherence (6 items), and the second section assesses 
factors influencing exercise adherence (10 items). Each 
item is rated on a 5-point Likert scale, with “completely 
agree” scored as 0 and “completely disagree” as 4; 
higher total scores indicate greater exercise adherence. 
The correlation coefficients between the scores of 
each item in the exercise adherence section and the 
total score ranged from 0.833 to 0.908; the item-level 
content validity index (I-CVI) of the scale was 0.8 to 
1.0, and the average scale-level content validity index 
(S-CVI/Ave) was 0.95. The Cronbach’s α coefficient 
of the exercise adherence measurement section 
was 0.939, the test-retest reliability was 0.873, and 
the split-half reliability was 0.937, indicating good 
reliability and validity. This scale can accurately 
reflect patients’ exercise adherence behaviour’s and 
the relevant reasons for adherence/non-adherence.
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Exercise Self-Efficacy Scale 

Self-efficacy was evaluated using a scale originally 
developed by Resnick et al. (2000) [37]. The Cronbach’s 
α coefficient of the original scale was 0.92, and the 
factor loading of each item was greater than 0.50. This 
study used the 9-item Chinese version cross-culturally 
adapted by Lee et al. [38], using a 0–10 scoring scale 
where higher scores indicate greater confidence in 
adhering to exercise. This Chinese version of the scale 
has been applied in various patient populations and 
has demonstrated good reliability and validity [39-41].

Patient Activation Measure-13 (PAM-13)

The Patient Activation Measure-13 (PAM-13) was 
originally developed by Hibbard et al. (2005) [42]. This 
study used the culturally adapted Chinese version, which 
consists of 13 items rated on a 5-point Likert scale (1 = 
strongly disagree, 2 = disagree, 3 = agree, 4 = strongly 
agree, 5 = not applicable). Higher scores indicate 
greater patient activation. The scale demonstrated 
good reliability and validity [43], with a Cronbach’s α 
coefficient of 0.82 and a content validity index of 0.87.

Visual Analogue Scale (VAS)

The Visual Analogue Scale (VAS) was used to 
assess the degree of knee joint pain in patients. As 
one of the commonly used scales for evaluating 
pain intensity in clinical practice [44], the VAS is a 
ruler approximately 10 cm in length, with 10 scales 
representing scores from 0 to 10. The scoring criteria 
were as follows: 0 = no pain; 1-3 = mild pain; 4-6 = 
moderate pain; 7-9 = severe pain; 10 = intense pain.

Statistical analysis

Data were analyzed using SPSS version 23.0, including 
common method bias test and correlation analysis. The 
SPSS plugin Process 4.1 developed by Hayes was used 
for mediating effect test, with bootstrap resampling 
(5,000 samples) to estimate the 95% confidence intervals 
for the significance level of the indirect effect. A p-value 
of < 0.05 was considered statistically significant.

Findings

Common Method Bias Test

This study collected data using a questionnaire survey, 
which may have potential common method bias. 
Therefore, Harman’s single-factor test was conducted 
for analysis. An unrotated principal component 
analysis was performed on the scale items, and the 
results showed that the variance explanation rate of 

the first factor was 35.214%, which was lower than 
the critical standard of 40%. This indicated that there 
was no serious common method bias in this study.

Descriptive Statistics and Correlation Analysis of 
Variables

The results of the general information on the study 
subjects are shown in Table 1. The results of the 
correlation analysis between variables are shown in 
Table 2. The data indicated that the four variables—pain 
intensity, patient activation, self-efficacy, and exercise 
adherence—were pairwise correlated (P < 0.001).

Mediation effect test

This study established a path model based on the 
chain mediating effect theory, with pain intensity 
as the independent variable, patient activation 
and self-efficacy as the mediating variables, and 
exercise adherence as the dependent variable (Figure 
1). Statistical analysis was performed using the 
PROCESS macro-Version 4.1 (Model 6) developed 
by Hayes. Three hierarchical regression analyses were 
conducted to verify the mechanism among variables, 
with detailed results presented in Tables 3 and 4.

In Model 1, where patient activation served as the 
dependent variable, pain intensity (the independent 
variable) showed a significant predictive effect 
on patient activation (β = -0.271, p < 0.001). The 
standardized regression coefficient indicated that 
pain intensity negatively predicted patient activation.

Regression analysis for Model 2, with self-efficacy as 
the dependent variable, revealed that pain intensity had a 
significant negative effect on self-efficacy (β = -0.192, p 
< 0.001), whereas patient activation exerted a significant 
positive effect on self-efficacy (β = 0.291, p < 0.001).

Path analysis for Model 3, in which exercise 
adherence was the dependent variable, showed that 
after controlling for the mediating variables, pain 
intensity retained a significant negative predictive 
effect on exercise adherence (β = -0.145, p = 0.006). 
Meanwhile, both patient activation and self-efficacy 
had significant positive effects on exercise adherence (β 
= 0.253, p < 0.001; β = 0.213, p < 0.001, respectively).

Further bootstrap analysis (with 5,000 re-samples) 
was conducted to test the significance of the mediating 
effects, revealing that all three indirect pathways were 
statistically significant (Table 4). The indirect effect 
of pain intensity on exercise adherence via patient 
activation was −0.069 (95% CI [−0.111, −0.031]); via 
self-efficacy was −0.041 (95% CI [−0.076, −0.015]); 
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and via the chain mediation of patient activation and 
self-efficacy was −0.017 (95% CI [−0.032, −0.006]). 
The total indirect effect was −0.126, accounting 
for 46% of the total effect, indicating that patient 
activation and self-efficacy played a chain mediating 
role in the relationship between pain intensity and 
exercise adherence. These empirical findings confirm 

the hypothesized chain mediation mechanism: the 
independent variable (pain intensity) not only directly 
inhibits exercise adherence by reducing patient 
activation but also decreases self-efficacy through 
the reduction of patient activation, thereby exerting 
a negative indirect impact on exercise adherence.

Table 1 : General information of the research subjects

Name Options Frequency Percentage(%)

Gender male 330 100

Age

18-23 years old 146 44.2

24-29 years old 151 45.8

30-35 years old 33 10

Educational level

High School 78 23.6

Junior College 201 60.9

Bachelor’s degree 51 15.5

Marital status
Unmarried 267 80.9

Married 63 19.1

Years of working

≤5 years 224 67.9

6-10 years 68 20.6

≥11 years 38 11.5

Smoking history
Yes 182 55.2

No 148 44.9

Degree of meniscus 
injury

I° 238 72.1

II° 51 15.4

III° 41 12.4

Exercise guidance
Yes 285 86.3

No 45 13.6
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Variable
Pain 
intensity

Patient 
Activation

Self-
Efficacy

Exercise 
adherence

Pain intensity 2.161±2.110 1

Patient Activation 42.620±9.584 -0.271*** 1

Self-Efficacy 64.250±22.140 -0.271*** 0.343*** 1

Exercise adherence 17.424±4.297 -0.271*** 0.366*** 0.339*** 1

  Note: *** represents P<0.001 

Table 2 Correlation analysis of the variable

Regression Coefficient Fitting index

Outcome variable
Predictor 
variable

β t P R c F

Patient Activation Pain intensity -0.271 <0.001 0.271 0.073 25.961***

Self-Efficacy
Pain intensity -0.192 <0.001

0.390 0.152 29.367***Patient 
Activation

0.291 5.509 <0.001

Exercise adherence

Pain intensity -0.145 0.006

0.452 0.204 27.899***
Patient 
Activation

0.253 4.725 <0.001

Self-Efficacy 0.213 3.966 <0.001

Note: *** represents P<0.001

Table 3 :The regression equation of chain mediation 

Path Effect SE
Relative mediation 
effect

95%CI

Indirect effect 1 -0.069 0.020 25% -0.111~-0.031

Indirect effect 2 -0.041 0.016 15% -0.076~-0.015

Indirect effect 3 -0.017 0.007 6% -0.032~-0.006

Total indirect effect -0.126 0.025 46% -0.179~-0.079

Direct effect -0.145 0.107 54% -0.505~-0.086

Total effect -0.271 0.108 100% -0.766~-0.340

  Note: Ind1: Pain intensity - Patient Activation - Exercise adherence. Ind 2: Pain intensity - Self - Efficacy - Exercise 
adherence. Ind 3: Pain intensity - Patient Activation- Self-Efficacy - Exercise adherence.

Table 4: Bootstrap analysis of the mediation effect test
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DISCUSSION

Current status of exercise adherence among 
military personnel with meniscus injury

The results of this study indicated that the exercise 
adherence score of military personnel with meniscus 
injury was (17.424 ± 4.297), falling within the 
moderate range and higher than that reported among 
cancer patients [36]. This suggests that exercise 
adherence in this military cohort is relatively favorable, 
although considerable room for improvement remains 
in the execution of rehabilitation exercises. The 
following factors may account for these findings: 
1. The dual facilitative and restrictive role of the 
military environment. Military discipline and a sense 
of collective honor constitute the basic motivation 
for rehabilitation; however, the suddenness and high 
intensity of military tasks often lead to the interruption 
of rehabilitation training [45], which becomes a 
significant external barrier. 2. Insufficient knowledge 
and support. Some personnel lack adequate awareness 
of rehabilitation importance and specific methods 
[46]. Additionally, a general shortage of professional 
rehabilitation instructors at the grassroots level hinders 
the systematization and scientific implementation of 
rehabilitation exercises.3. Psychosocial factors. Fear of 
exacerbated pain or re-injury, along with injury-related 
negative emotions, may subtly undermine exercise 
adherence. Accordingly, military health departments are 
recommended to strengthen professional rehabilitation 

guidance and psychological support to enhance 
rehabilitation exercise adherence, thereby promoting 
functional recovery and safeguarding combat readiness.

The impact of pain intensity on exercise 
adherence

This study confirms that pain intensity exerts a 
direct negative effect on exercise adherence, with 
higher pain intensity associated with poorer exercise 
adherence. This finding aligns with domestic and 
international research conclusions on chronic pain and 
rehabilitation behaviors [16, 47, 48]. As an aversive 
somatic signal, pain instinctively triggers behavioral 
avoidance [49]. In rehabilitation, this manifests as 
military personnel discontinuing or reducing training 
due to discomfort from intensified pain. Furthermore, 
per the fear-avoidance model, fear of pain can become 
a more powerful behavioral inhibitor than pain itself 
[50]. Military personnel may interrupt rehabilitation 
exercises for fear of exacerbating pain. Additionally, 
pain-induced frustration directly undermines recovery 
confidence. Therefore, pain management is not merely 
aimed at symptom relief but is a critical component 
in ensuring successful rehabilitation program 
implementation. It is recommended that rehabilitation 
protocols for military personnel with meniscus 
injury integrate pain physiological assessment and 
psychological interventions to alleviate pain and reduce 
pain-related fear, thereby enhancing exercise adherence.

Note: *** represents P<0.001
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The mediating role of patient activation

The findings of this study indicate that patient activation 
mediates the relationship between pain intensity and 
exercise adherence. This aligns with the theoretical 
framework linking patient activation to chronic disease 
management in existing literature [51]. Specifically, 
pain not only undermines adherence behavior directly 
but also leads to reduced adherence indirectly through 
the psychological mechanism of diminished patient 
activation. Patient activation reflects an individual's 
comprehensive capacity—encompassing       knowledge, 
skills, and confidence—to actively engage in managing 
their own health [51]. This construct has been widely 
applied in research on the management of various 
chronic conditions. The impact of pain on patient 
activation is mainly reflected in several aspects: First, 
persistent or severe pain requires individuals to invest 
substantial cognitive and emotional resources to cope, 
resulting in significant consumption of psychological 
energy, which is consistent with the research finding that 
chronic pain patients have limited cognitive resources 
[52]. Second, pain is often accompanied by a sense of 
loss of physical control, making patients feel that the 
rehabilitation process depends more on the progression 
of the injury itself rather than personal effort, thereby 
adopting a more passive and dependent coping attitude. 
This change in cognitive pattern is closely associated 
with the formation of pain catastrophizing and fear of 
movement [53, 54]. When patient activation is reduced 
due to pain, patients often lack the psychological 
motivation to overcome difficulties and the intrinsic 
motivation to integrate rehabilitation activities into 
daily life. This mechanism explains why simple 
external supervision or pain reduction strategies often 
fail to achieve ideal improvements in adherence [52,55]. 
Therefore, intervention strategies to improve exercise 
adherence should focus on effectively stimulating and 
maintaining patient activation even in the presence 
of pain. This includes enhancing their recognition of 

the value of rehabilitation through health education, 
strengthening their sense of participation through 
goal setting, and reinforcing their role in autonomous 
decision-making through empowering communication.

The mediating role of self-efficacy

This study confirmed the mediating role of self-efficacy 
in the relationship between pain intensity and exercise 
adherence, consistent with existing research indicating 
that pain experiences significantly undermine 
individual’s confidence in successfully completing 
rehabilitation tasks, and insufficient self-efficacy 
directly reduces adherence to rehabilitation behaviors 
[32,56]. Drawing upon Bandura's social cognitive 
theory, self-efficacy serves as a core cognitive factor 
influencing behavioral choice, effort expenditure, and 
persistence, playing a pivotal role in the rehabilitation 
process [32]. The emergence or intensification of pain 
symptoms during exercise diminishes individuals' 
sense of efficacy; moreover, based on prior pain 
experiences, patients may anticipate pain recurrence, 
further eroding their confidence in coping with 
rehabilitation challenges [57]. Studies have confirmed 
that patients with low self-efficacy are prone to 
negative responses such as catastrophizing thinking, 
emotional anxiety, and behavioral avoidance when 
facing rehabilitation exercises [56,58]. Such patients 
often give up efforts prematurely at the onset of mild 
discomfort or are unwilling to attempt necessary but 
challenging rehabilitation training. Improvements in 
self-efficacy are significantly associated with functional 
recovery, and self-efficacy plays an important role 
in the rehabilitation of patients with chronic pain. 
Therefore, rehabilitation interventions should include 
self-efficacy cultivation, including approaches such 
as setting progressive goals, providing successful 
experiences, vicarious learning, social persuasion, and 
regulation of physiological and emotional states. The 
provision of targeted psychological interventions not 
only enhances adherence to rehabilitation exercises 
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but also contributes to optimizing overall rehabilitation 
outcomes, thereby establishing a psychological 
foundation for patients' functional recovery.

The chain mediating role of patient 
activation and self-efficacy

This study identified that patient activation and self-
efficacy not only serve as independent mediators but 
also form a significant chain mediation pathway: 
pain intensity → patient activation → self-efficacy 
→ exercise adherence. As an initial stressor, pain 
first diminishes patient activation, manifested as 
reduced engagement motivation and heightened 
negative emotions. When patients are in a state of low 
activation, their cognitive appraisal systems tend to 
overestimate the difficulty and risks associated with 
tasks, thereby undermining self-efficacy. In the field 
of pain management, studies have shown that pain 
catastrophizing affects physical activity participation 
through the chain mediation of fear of movement 
and self-efficacy [59]. The impact of pain on activity 
limitation in patients with hip osteoarthritis is also 
achieved through the full mediation of self-efficacy 
[60]. For military personnel with meniscus injury, the 
particularity of the military environment requires that 
rehabilitation interventions must take into account 
the characteristics of their psychological resilience. 
Effective self-management behaviors can improve 
disease control, while high disease activity may reduce 
self-efficacy in chronic disease management, forming 
a vicious cycle. Therefore, it is crucial to break this 
negative cycle and establish a positive feedback 
mechanism [61]. Studies have shown that patient 
groups with higher activation perform better in exercise 
rehabilitation adherence [61]. Therefore, rehabilitation 
interventions should first activate patient activation 
through pain management, empathetic communication, 
and goal-oriented education; then construct self-
efficacy using immediate feedback and peer modeling

and finally integrate the military rehabilitation 
management system, establish a long-term follow-up 
mechanism, cultivate patient’s self-regulation abilities, 
and achieve sustainable improvement in rehabilitation 
adherence.                                                                   .

 CONCLUSION

The exercise adherence of military personnel with 
meniscus injury was found to be at a moderate level. 
Patient activation and self-efficacy exerted a chain 
mediating effect in the pathway through which pain 
intensity influences exercise adherence, indicating that 
pain first diminishes patient’s engagement motivation, 
subsequently undermines their sense of self-efficacy, 
and ultimately leads to reduced adherence. Therefore, 
clinical rehabilitation should integrate pain management, 
activation enhancement, and self-efficacy cultivation 
into a systematic rehabilitation promotion strategy, 
thereby effectively improving both the level of exercise 
adherence and the overall quality of rehabilitation 
in this population. This study has the following 
limitations: 1. This study is a single-center study, which 
has certain limitations; 2. All subjects are male, lacking 
research on female military personnel; 3. in terms of 
research variables, this study focuses on psychology-
related factors and fails to cover all potential important 
influencing factors; 4. the change trajectory of military 
personnel’s exercise adherence was not observed.
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