
R E S E A R C H Open Access

© The Author(s) 2025, corrected publication 2025. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-
NoDerivatives 4.0 International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, 
as long as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you 
modified the licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The 
images or other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation 
or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit  h t t p :   /  / c r e 
a t i  v e c  o m m  o n  s  . o  r  g /  l i c  e n s   e s  /  b y  - n c  -  n d / 4 . 0 /.

Xu and Chen Journal of Orthopaedic Surgery and Research          (2025) 20:323 
https://doi.org/10.1186/s13018-025-05750-y

Journal of Orthopaedic 
Surgery and Research

†Liming Xu and Wenjie Chen contributed equally to this work.

*Correspondence:
Wenjie Chen
3780561549@qq.com
1The Affiliated Shunde Hospital of Jinan University, Foshan, Guangdong 
Province, China

Abstract
Objective This study aims to analyze the cumulative incidence and associated risk factors of phobic movement 
disorder (PMD) after hip fracture internal fixation surgery, with the goal of optimizing postoperative rehabilitation 
management and improving the quality of life in elderly patients.

Methods A total of 269 patients who underwent hip fracture internal fixation surgery at our hospital from June 2022 
to June 2024 were retrospectively included. Clinical data, including age, sex, BMI, underlying diseases, psychological 
status, postoperative hip joint function, and self-efficacy, were collected. PMD was assessed using the Tampa Scale 
for Kinesiophobia (TSK), pain acceptance was evaluated using the Chronic Pain Acceptance Questionnaire (CPAQ-
8), anxiety and depression status were assessed with the Hospital Anxiety and Depression Scale (HADS), hip joint 
function was measured using the Harris Hip Score, and self-efficacy was evaluated using the General Self-Efficacy 
Scale (GSE). Univariate analysis and multivariate binary logistic regression analysis were used to identify independent 
risk factors for PMD. The variance inflation factor (VIF) was calculated to assess multicollinearity.

Results The cumulative incidence of PMD was 34.9%. Univariate analysis revealed that BMI ≥ 30 kg/m², low pain 
acceptance, anxiety and depression, poor postoperative hip joint function, and low self-efficacy were significantly 
associated with PMD (P < 0.001). Multivariate logistic regression analysis further confirmed that BMI ≥ 30 kg/m² 
(OR = 4.07, 95% CI [2.39, 6.94]), low pain acceptance (OR = 4.67, 95% CI [2.69, 8.10]), anxiety and depression (OR = 4.14, 
95% CI [2.44, 7.04]), poor postoperative hip joint function (OR = 10.61, 95% CI [5.67, 19.87]), and low self-efficacy 
(OR = 4.19, 95% CI [2.44, 7.18]) were independent risk factors for PMD. All VIF values were < 5, indicating no significant 
multicollinearity.

Conclusion PMD is common after hip fracture internal fixation surgery and is closely associated with high BMI, low 
pain acceptance, anxiety and depression, poor postoperative hip joint function, and low self-efficacy. The VIF analysis 
showed no significant multicollinearity, indicating stable results. Comprehensive interventions targeting high-risk 
factors may help reduce the incidence of PMD and improve postoperative recovery.
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Introduction
The incidence of hip fractures among the elderly is 
increasing, and it is estimated that by 2050, the number 
of hip fracture cases in China among individuals aged 65 
years and older will reach 1.3 million [1]. Hip fractures 
commonly occur in individuals over 50 years old and 
are primarily caused by osteoporosis and falls, leading 
to severe pain and restricted limb mobility [2].Conser-
vative treatment has shown poor efficacy, with approxi-
mately 91.5% of patients developing complications and 
experiencing suboptimal functional recovery [3]. Most 
researchers [4–6] advocate for early surgical interven-
tion to minimize the time between injury and surgery, 
as it can improve prognosis by reducing mortality, min-
imizing the risk of anemia [7], enhancing functional 
recovery, and shortening hospital stays. Consequently, 
surgical treatment is considered the preferred approach 
[8, 9] The primary surgical options for hip fractures 
include joint replacement and internal fixation, each 
with distinct advantages. Total hip arthroplasty (THA) 
is widely used for femoral neck fractures due to its high 
bone healing rate, low revision rate, and rapid recovery 
of mobility [10, 11]. Recent studies [12–14] have shown 
that, compared to internal fixation, THA significantly 
reduces complications and revision rates while improving 
postoperative hip function and quality of life. However, 
despite its advantages, THA carries risks, including dislo-
cation, periprosthetic fractures, and revision surgery [15, 
16]. Therefore, for non-displaced or minimally displaced 
femoral neck fractures and extracapsular hip fractures, 
internal fixation surgery is considered an effective treat-
ment option as it preserves the patient’s natural hip joint, 
avoiding the long-term complications of prosthetic use 
[17, 18]. Moreover, internal fixation has demonstrated 
favorable clinical outcomes [19] However, in clinical 
treatment, patients with hip fractures who undergo inter-
nal fixation surgery often develop Phobic Movement 
Disorder (PMD), which refers to a pathological fear of 
movement. Currently, the primary causes of PMD can be 
categorized into five factors. First, inadequate postopera-
tive pain management can lead to a fear of movement, as 
patients worry that physical activity will exacerbate pain 
or cause new injuries [20]. Second, psychological fac-
tors such as anxiety and depression can intensify this 
fear [21]. Third, a lack of proper exercise guidance may 
leave patients uncertain about which movements are safe, 
thereby increasing their apprehension [22]. Additionally, 
postoperative muscle mass reduction [23] should not be 
overlooked. Finally, postoperative complications such as 
infections and internal fixation failure can also contribute 
to patients’ fear of movement [24].Once PMD occurs, it 
negatively impacts patient prognosis and postoperative 
rehabilitation, leading to avoidance of necessary physical 
activity, which in turn hinders recovery outcomes [25].

In recent years, research on psychological disorders 
following hip fractures has gradually increased, with 
progress made in areas such as cognitive-behavioral 
interventions, early postoperative rehabilitation training, 
and psychological education. Some studies suggest that 
the occurrence of PMD may be closely related to patients’ 
preoperative psychological state, pain levels, and post-
operative rehabilitation environment [26]. However, 
despite its significant clinical impact, research on PMD 
remains relatively limited. There is no consensus on the 
epidemiological characteristics of PMD in the existing 
literature. Some studies report an incidence rate ranging 
from 30 to 50%, though different surgical methods and 
patient characteristics may lead to substantial variabil-
ity in findings [27] Moreover, current research on PMD 
risk factors mainly focuses on advanced age, female sex, 
postoperative pain, depression, and anxiety [28]. How-
ever, systematic analyses specific to patients undergoing 
internal fixation surgery are still lacking, and it remains 
unclear whether intraoperative and postoperative com-
plications influence the occurrence of PMD. Existing 
studies suggest that psychological interventions (such 
as cognitive behavioral therapy), postoperative reha-
bilitation exercise programs, and psychological educa-
tion may help reduce the risk of PMD [29, 30].However, 
research on the optimal timing of these interventions, 
their effectiveness, and individualized management strat-
egies remains insufficient. Notably, most current studies 
focus on patients undergoing THA and hemiarthroplasty 
(HA), while research on PMD in patients receiving inter-
nal fixation surgery remains scarce. Therefore, based on 
a retrospective analysis of 269 patients with hip fractures 
who underwent internal fixation surgery at our hospital, 
this study aims to investigate the incidence and risk fac-
tors of PMD. The goal is to identify high-risk patients and 
provide a scientific basis for postoperative rehabilitation 
management, ultimately optimizing clinical intervention 
strategies and improving patient recovery outcomes.

Materials and methods
General information
We selected the clinical data of 269 patients with hip 
fractures who underwent internal fixation surgery in the 
Department of Trauma Orthopedics at our hospital from 
June 2022 to June 2024. Among them, 105 were male and 
164 were female, with an age range of 40 to 89 years.

The inclusion criteria for this study were as follows:

(1) Patients diagnosed with hip fractures via X-ray 
examination (regardless of laterality), including 
femoral neck fractures, intertrochanteric femoral 
fractures, and subtrochanteric femoral fractures.

(2) Patients with clear surgical indications who 
underwent internal fixation surgery for the first 
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time at our hospital and were discharged after 
rehabilitation.

(3) Patients with complete and retrievable clinical data 
in the medical record system.

The exclusion criteria were as follows:

(1) Patients with fractures of the femoral shaft or distal 
femur (i.e., midshaft or lower femur fractures), 
bilateral hip fractures, or severe multiple injuries 
(fractures).

(2) Patients with a history of psychiatric disorders or 
recent onset of abnormal mental status.

(3) Patients with malignant tumors or pathological 
fractures.

(4) Patients who voluntarily left the hospital or were 
transferred to another hospital during treatment.

This study is a retrospective analysis and has been 
reviewed and approved by the Ethics Committee of 
Hezhou People’s Hospital.

Research methods
By applying the inclusion and exclusion criteria, we ini-
tially identified 296 eligible patient records. However, 24 
cases were excluded due to incomplete laboratory test 
data, and 3 cases with multiple fractures (complicated 
conditions) who underwent multiple surgeries but did 
not heal before discharge were also excluded. Ultimately, 
269 qualified patient records were confirmed. The study 
included the occurrence of PMD and patient character-
istics such as age, gender, underlying diseases (hyperten-
sion, diabetes), body mass index (BMI), ethnicity, marital 
status, place of residence, surgical duration, intraopera-
tive blood loss, payment method, pain acceptance level, 
psychological status (anxiety and depression), postop-
erative hip function, and self-efficacy. In this study, PMD 
assessment was conducted at three months postopera-
tively, meaning all patients were evaluated for PMD dur-
ing their three-month follow-up.

Evaluation criteria for study indicators
The TSK is commonly used to assess PMD, with a 
total score range of 17–68 points. Many studies define 
TSK > 37 as the threshold for high kinesiophobia. Patients 
in the high-score group (TSK > 37) typically exhibit more 
severe pain-avoidance behavior and functional limita-
tions [31, 32].This threshold has been widely adopted in 
subsequent studies, distinguishing high and low kinesio-
phobia (PMD) using a cutoff score of 37. Therefore, in 
this study, a total score above 37 indicated the presence of 
PMD, while a score of 37 or below indicated the absence 
of PMD [33–35]。Pain acceptance level was assessed 
using the Chronic Pain Acceptance Questionnaire 

(CPAQ-8) [36],which consists of eight items, each scored 
from 0 to 6. The total score is positively correlated with 
the patient’s pain acceptance level. A score below 38 indi-
cates low pain acceptance, while a score of 38 or above 
indicates high pain acceptance. Anxiety and depression 
were assessed using the Hospital Anxiety and Depres-
sion Scale (HADS) [37],which contains 14 items—7 for 
anxiety and 7 for depression. Each item is scored from 
0 to 3, with the total score positively correlated with 
the severity of anxiety and depression. A score of 0 to 7 
indicates no anxiety or depression, while a score of 8 to 
21 indicates the presence of anxiety or depression. Hip 
function was assessed using the Harris Hip Score (HHS) 
[38],which includes four dimensions with a total score of 
100. A score below 70 indicates poor hip function, while 
a score of 70 or above indicates good hip function. The 
General Self-Efficacy Scale (GSE) [39] has a score range 
of 10 to 40 points. A score below 20 indicates low self-
efficacy, while a score above 30 indicates high self-effi-
cacy. The GSE scale evaluates an individual’s confidence 
level and ability to cope with various situations based 
on these score thresholds. BMI was calculated as weight 
(kg) ÷ height² (m²). According to WHO standards, BMI is 
classified as follows: underweight (< 18.5), normal weight 
(18.5–24.9), overweight (25–29.9), and obese (≥ 30). In 
previous studies on joint replacement surgery, chronic 
pain management, and spinal disorders [40–42],BMI ≥ 30 
has been widely used as a cutoff point for analyzing the 
risk of postoperative PMD. Therefore, this study also 
adopted BMI ≥ 30 as the cutoff point.

Statistical analysis
SPSS 25.0 statistical software was used for data analysis. 
Chi-square tests (χ² tests) were applied for comparisons 
between categorical variables, while independent sample 
t-tests were used for comparisons between continuous 
variables.For variables that were statistically significant 
in the univariate analysis, multivariate binary logistic 
regression analysis was performed to assess their inde-
pendent impact on the occurrence of Phobic Movement 
Disorder (PMD), calculating the odds ratio (OR) and 95% 
confidence interval (CI).Model goodness-of-fit was eval-
uated using the Hosmer-Lemeshow test, and multicol-
linearity among variables was assessed using the variance 
inflation factor (VIF), where VIF < 5 indicated no sig-
nificant collinearity issues.All statistical tests were two-
tailed, with P < 0.05 considered statistically significant.

Results
Cumulative incidence of phobic movement disorder after 
hip fracture internal fixation surgery
Among the 269 patients with hip fractures included in 
this study, 94 cases developed PMD, resulting in a cumu-
lative incidence rate of 34.9%.
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Univariate analysis of factors associated with 
postoperative phobic movement disorder
In the univariate analysis of factors associated with Pho-
bic Movement Disorder (PMD) after hip fracture internal 
fixation surgery, we found that age, gender, hyperten-
sion, diabetes, ethnicity, marital status, place of resi-
dence, surgical duration, preoperative movement VAS 
score, preoperative resting VAS score, surgical technique, 
intraoperative blood loss, and payment method were 
not significantly associated with the occurrence of PMD.
Notably, higher BMI (≥ 30 kg/m²) was significantly asso-
ciated with the occurrence of PMD (P < 0.001), suggesting 
that overweight patients are more prone to developing 
this complication. Additionally, low pain acceptance, 
anxiety and depression, poor postoperative hip func-
tion, and low self-efficacy were also significantly associ-
ated with a higher risk of developing PMD (P < 0.001).For 
detailed results, refer to Table 1.

Multivariate binary logistic regression analysis of 
postoperative phobic movement disorder
Based on the positive results from the univariate analysis, 
a binary logistic regression analysis was conducted, using 
the occurrence of Phobic Movement Disorder (PMD) 
after hip fracture internal fixation surgery as the depen-
dent variable. The independent variables included BMI, 
pain acceptance level, anxiety and depression, postop-
erative hip function, and self-efficacy, with the following 
assignments: PMD occurrence: Present = 1, Absent = 0. 
BMI (categorized as a binary variable): ≥30 = 1 (reference 
category), < 30 = 0. Pain acceptance level: High accep-
tance = 0 (reference category), Low acceptance = 1. Anxi-
ety and depression: No anxiety/depression = 0 (reference 
category), Presence of anxiety/depression = 1. Postopera-
tive hip function: Good = 0 (reference category), Poor = 1. 
Self-efficacy: High = 0 (reference category), Low = 1.

Table 1 General and clinical characteristics of the included patients
Factor Subcategory without PMD Group (N = 175) with PMD Group (N = 94) χ²/t P
Age(years) ≥ 60y 105(60%) 50(53.19%) 0.899 0.343

<60y 70(40%) 44(46.81%)
Gender Female 113(64.57%) 51(54.26%) 2.318 0.128

Male 62(35.43%) 43(45.74%)
Hypertension Yes 127(72.57%) 75(79.79%) 1.338 0.247

No 48(27.43%) 19(20.21%)
Diabetes Yes 96(54.86%) 45(47.87%) 0.933 0.334

No 79(45.14%) 49(52.13%)
BMI(kg/m²) ≥ 30Kg/m² 45(25.71%) 55(58.51%) 26.78 <0.001

<30Kg/m² 130(74.29%) 39(41.49%)
Ethnicity Han 158(90.29%) 83(88.3%) 0.090 0.764

Minority 17(9.71%) 11(11.7%)
Marital Status Married 140(80.0%) 66(70.21%) 2.743 0.098

Unmarried 35(20.0%) 28(29.79%)
Residence Urban 114(65.14%) 55(58.51%) 3.607 0.058

Rural 61(34.86%) 49(52.13%)
Surgical Time(M ± SD) 75.21 ± 25.96 78.49 ± 27.34 -0.955 0.341
Intraoperative Bleeding(M ± SD) 150.68 ± 50.17 155.24 ± 53.68 -0.679 0.498
Preoperative Movement VAS Score(M ± SD) 5.37 ± 0.89 5.34 ± 0.87 0.266 0.790
Preoperative Resting VAS Score(M ± SD) 3.60 ± 0.45 3.65 ± 0.50 -0.836 0.404
Surgical Technique Intramedullary Fixation 98(56%) 64(68.1%) 3.727 0.053

Extramedullary Fixation 77(44%) 30(31.9%)
Payment Method Insurance 158(90.29%) 86(91.49%) 0.011 0.917

Self-pay 17(9.71%) 8(8.51%)
Pain Tolerance Low 65(37.14%) 69(73.4%) 30.73 <0.001

High 110(62.86%) 25(26.6%)
Anxiety/Depression Yes 49(28.0%) 58(61.7%) 27.61 <0.001

No 126(72.0%) 36(38.3%)
Postoperative Hip Joint Function Poor 19(10.86%) 53(56.38%) 62.36 <0.001

Good 156(89.14%) 41(43.62%)
Self-Efficacy Low 63(36.0%) 66(70.21%) 27.33 <0.001

High 112(64.0%) 28(29.79%)
Notes: N = 269 (Without PMD Group (N = 175), With PMD Group (N = 94)). Categorical variables are expressed as n (%), and continuous variables are expressed as 
mean ± standard deviation (M ± SD). χ² = Chi-square test, t = Independent sample t-test. P < 0.05 is considered statistically significant
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The results of the multivariate binary logistic regres-
sion analysis demonstrated that: Patients with BMI ≥ 30 
had a significantly increased risk of developing PMD 
(OR = 4.07, P = 0.000).Patients with low pain acceptance 
levels had a significantly higher risk of PMD (OR = 4.67, 
P = 0.000).Patients with anxiety and depression had an 
increased risk of PMD (OR = 4.14, P = 0.000).Patients 
with poor postoperative hip function had the highest risk 
of PMD (OR = 10.61, P = 0.000).Patients with low self-
efficacy were also at significantly higher risk (OR = 4.19, 
P = 0.000).For detailed results, refer to Table 2; Fig. 1.

Diagnostic evaluation of the multivariate binary logistic 
regression model
In this study, a model diagnostic analysis was con-
ducted to assess the goodness-of-fit and stability of the 
regression model.First, the Hosmer-Lemeshow test 
results showed χ² = 51.16, df = 8, P < 0.001, indicating a 

significant deviation between the predicted and observed 
values. This suggests that the model may have poor fit 
and requires further optimization.Additionally, to detect 
potential multicollinearity issues, the VIF was calculated. 
The results showed that all variables had a VIF < 5 (rang-
ing from 1.18 to 2.89), indicating no significant multicol-
linearity problems, and confirming that the independent 
variables were relatively independent.Overall, while the 
model does not exhibit multicollinearity issues, its overall 
goodness-of-fit needs optimization to improve predic-
tive performance. The complete diagnostic results can be 
found in Table 3.

Discussion
Incidence and clinical impact of phobic movement 
disorder
Phobic Movement Disorder is a common postopera-
tive psychological disorder in which patients experience 

Table 2 Results of the multivariate binary logistic regression analysis
Variable β SE Wals df P OR OR 95% CI
Constant -1.48 0.22 44.72 1 0.000 0.23 -
BMI 1.405 0.272 26.76 1 0.000 4.07 [2.39, 6.94]
Pain Acceptance Ability 1.541 0.281 30.08 1 0.000 4.67 [2.69, 8.10]
Anxiety and Depression 1.421 0.271 27.54 1 0.000 4.14 [2.44, 7.04]
Postoperative Hip Joint Function 2.362 0.320 54.54 1 0.000 10.61 [5.67, 19.87]
Self-Efficacy 1.433 0.275 27.13 1 0.000 4.19 [2.44, 7.18]
Notes: BMI ≥ 30, low pain acceptance, presence of anxiety and depression, poor postoperative hip function, and low self-efficacy were all statistically significant 
factors associated with the occurrence of PMD. The OR values were calculated by exponentiating the regression coefficients (β), i.e., OR = e^β

Fig. 1 The forest plot illustrates the odds ratios (ORs) and their corresponding 95% confidence intervals (CIs) calculated from the multivariate binary logis-
tic regression model for five variables. The diamond marker represents the point estimate of the OR, and the horizontal line represents the corresponding 
95% confidence interval. The dotted line is positioned at OR = 1, indicating a null effect; confidence intervals crossing this line suggest that the association 
of the variable with PMD is not statistically significant
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excessive fear of movement or physical activity, lead-
ing them to avoid bodily movement. This is a frequently 
observed psychological complication after surgery [43]. 
PMD can have a significant negative impact on postop-
erative recovery, including postoperative pain and func-
tional impairment [44], poor rehabilitation outcomes 
[45],and psychological distress. In summary, PMD sig-
nificantly affects pain perception, functional recovery, 
and mental health. Early identification and intervention 
for PMD are essential for improving postoperative reha-
bilitation outcomes. In this retrospective study, among 
the 269 hip fracture patients, 94 cases developed PMD, 
resulting in a cumulative incidence of 34.9%. Bower’s 
study reported that the incidence of PMD after hip frac-
ture was 60.5% at four weeks postoperatively and 47.0% 
at 12 weeks [46], which is consistent with our findings. 
Furthermore, studies have indicated that PMD is signifi-
cantly associated with functional recovery following hip 
fractures. Another study involving 100 elderly hip frac-
ture patients found that the incidence of PMD was 62% 
within four weeks postoperatively and 59% within eight 
weeks, further supporting the high prevalence of PMD in 
hip fracture patients [47].

Association between high BMI and PMD
Previous clinical research has shown that high BMI is 
associated with an increased risk of PMD after inter-
nal fixation surgery [48].High BMI is not only linked 
to metabolic syndrome, which exacerbates inflamma-
tory responses and leads to poor postoperative recov-
ery, thereby increasing the incidence of PMD [49],but it 
is also associated with a higher likelihood of complica-
tions, such as wound infections and thrombosis, which 
further heighten the risk of PMD [50].Moreover, it 
negatively impacts physical function and psychological 
well-being [44].Bryant’s study [51] explored the impact 
of BMI on postoperative outcomes following femoral 
fracture fixation. He reviewed 333 adult patients who 
underwent femoral fracture fixation surgery at a Level I 
trauma center in North Carolina between 2010 and 2016. 
The study found that obese patients had longer hospital 

stays, prolonged ICU stays, and higher complication 
rates. A higher BMI was associated with a delayed time 
to first mobilization, leading to poor clinical outcomes.
Similarly, Bello et al. [52] investigated the relationship 
between high BMI and PMD in hip fracture patients. The 
study included 109 patients who underwent hip fracture 
surgery at two tertiary medical institutions in Accra. The 
results showed that 72.50% of patients had PMD (TSK 
score ≥ 37). High BMI was significantly correlated with 
PMD occurrence and was negatively associated with 
postoperative lower limb functional recovery (r = -0.345, 
P < 0.001). These findings strongly support the conclusion 
of this study that BMI is a significant risk factor for PMD, 
aligning with our results. Therefore, controlling BMI and 
promoting early mobilization are crucial for reducing the 
incidence of PMD after surgery.

Psychological factors and PMD
Postoperative PMD can be alleviated through various 
psychological interventions, particularly those targeting 
anxiety, depression, and self-efficacy [53]. Studies have 
shown that anxiety can heighten pain perception, lead-
ing to an increased fear of movement [54]. One study [55] 
found a significant association between preoperative psy-
chological health (including anxiety) and postoperative 
pain and functional recovery, increasing the risk of PMD. 
Malik [56] emphasized the importance of identifying 
high-risk patients and implementing targeted interven-
tions to reduce postoperative complications. Addition-
ally, postoperative anxiety is significantly associated 
with pain and functional impairment [44]. Patients with 
high anxiety levels experience greater postoperative pain 
intensity and interference, leading to a higher incidence 
of PMD. Depressive symptoms negatively affect postop-
erative recovery, increase pain perception, and reduce 
mobility [45]. This combination of anxiety and depres-
sion exacerbates pain perception, limits movement, 
and decreases rehabilitation participation, significantly 
increasing the risk of PMD after internal fixation sur-
gery. Ultimately, this loss of confidence further reinforces 
the fear of movement, prolonging recovery. Previous 
research has indicated that low self-efficacy is associated 
with greater functional impairment and a higher inci-
dence of PMD in postoperative recovery [57].

Poor postoperative hip function and PMD
The results of this study indicate that patients with poor 
postoperative hip function were 10.61 times more likely 
to develop PMD than those with good hip function, dem-
onstrating a significant increase in risk.A study by Belova 
et al. [58] reported similar findings, with an even higher 
risk, showing that poor postoperative function signifi-
cantly increased the likelihood of PMD. The underlying 
causes of this association can be analyzed from three 

Table 3 Diagnostic evaluation of the multivariate logistic 
regression model
Variable OR OR 95% CI VIF H-L Test 

(p)
BMI 4.07 [2.39, 6.94] 1.18 2.44 × 10⁻⁸
Pain Acceptance Ability 4.67 [2.69, 8.10] 2.32 -
Anxiety and Depression 4.14 [2.44, 7.04] 2.89 -
Postoperative Hip Joint 
Function

10.61 [5.67, 19.87] 1.75 -

Self-Efficacy 4.19 [2.44, 7.18] 2.54 -
Notes: VIF is used to detect multicollinearity. A VIF < 5 indicates no significant 
collinearity issues.H-L Test (Hosmer-Lemeshow goodness-of-fit test) is used to 
evaluate model fit
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perspectives: Physiological Mechanisms: Poor postopera-
tive hip function is often associated with inflammation, 
muscle weakness, and joint stiffness.These physiologi-
cal issues not only lead to pain and discomfort but also 
enhance pain sensitivity through neural feedback mech-
anisms, making patients more prone to pain perception 
[58] • Negative Cognition and Emotional Responses: 
Patients with poor hip function may develop negative 
cognitive and emotional reactions, such as helplessness 
and hopelessness.These negative emotions influence 
pain perception, increasing pain sensitivity and further 
exacerbating PMD [55].The Pain-Fear-Avoidance Cycle: 
When patients experience postoperative pain, they may 
interpret it as a severe threat, triggering fear responses.
This fear leads to avoidance of movement, reducing 
activity levels and further impairing functional recovery.
Ultimately, this pain-fear-avoidance cycle becomes self-
reinforcing, delaying recovery and worsening PMD [59, 
60].

Limitations of the study
This study provides valuable insights into the incidence 
and associated factors of PMD after hip fracture surgery. 
These findings highlight the need to pay special attention 
to high-risk factors in postoperative management of hip 
fractures and to implement appropriate interventions to 
reduce the occurrence of PMD.However, several limita-
tions exist. First, this is a retrospective study, and the data 
were obtained from hospital medical records, which may 
be subject to missing information or bias. Additionally, 
the study design itself cannot establish causal relation-
ships. In the future, we plan to conduct multicenter or 
prospective cohort studies to further validate our find-
ings and reduce the risk of bias. Second, the sample size 
is relatively small and limited to a single medical cen-
ter, which may affect the accuracy and generalizability 
of the results. However, under the current conditions, 
we included all eligible cases from our hospital, result-
ing in a total of 269 cases. We acknowledge the limited 
sample size, but this also reflects the patient composi-
tion and regional characteristics of Hezhou, Guangxi. 
Furthermore, there may be some selection bias, as the 
proportion of obese patients seeking medical attention 
during the study period might have been higher. Mov-
ing forward, we plan to collaborate with multiple hos-
pitals to conduct joint studies, expand the sample size, 
and improve external validity. Additionally, the risk fac-
tors considered in this study were not comprehensive, as 
variables such as socioeconomic status, personal lifestyle 
habits, and postoperative rehabilitation plans were not 
included [61],all of which may influence the occurrence 
of PMD. This is another limitation, as the original data-
base contained fragmented economic and rehabilitation-
related data, making comprehensive quantitative analysis 

difficult. Therefore, in future prospective studies, we will 
focus on collecting complete data for inclusion in the 
analysis.

Conclusion
The results of this study indicate that the incidence of 
PMD after hip fracture internal fixation surgery is 34.9%. 
Multivariate binary logistic regression analysis showed 
that BMI ≥ 30  kg/m² (OR = 4.07), low pain acceptance 
(OR = 4.67), anxiety and depression (OR = 4.14), poor 
postoperative hip function (OR = 10.61), and low self-
efficacy (OR = 4.19) were all independent risk factors for 
PMD (P < 0.001). Special attention should be given to 
high-risk patients, and efforts should be made to opti-
mize postoperative pain management, psychological 
interventions, and functional rehabilitation to reduce the 
incidence of PMD and improve postoperative recovery.
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