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Abstract

Background
Kinesiophobia is a common psychological barrier to early rehabilitation after hip arthroplasty (HA) in older
patients. This study aimed to identify latent profiles of kinesiophobia in older patients after HA and to examine
their associated factors, with the goal of informing individualized perioperative interventions.

Methods
Using convenience sampling, older patients who underwent HA in the Department of Joint and Sports Medicine
of a tertiary grade-A general hospital in Sichuan Province, China, between April 2025 and April 2026 were
enrolled. Participants completed a general information questionnaire, the 11-item Tampa Scale for Kinesiophobia
(TSK-11), the Groningen Orthopaedic Social Support Scale (GO-SSS), the Self-Efficacy for Rehabilitation Outcome
Scale (SER), the Chinese version of the Tilburg Frailty Indicator (TFI), and the Numerical Rating Scale (NRS).
Latent profile analysis (LPA) and multinomial logistic regression were used for data analysis.

Results
A total of 307 valid questionnaires were collected (valid response rate, 90.94%). The prevalence of kinesiophobia
was 58.6%. Three latent profiles were identified: a cognitively healthy-behaviorally adaptive group (31.9%), a
cognitively shifted-behaviorally withdrawn group (39.4%), and a cognitively catastrophic-behaviorally restricted
group (28.7%). Previous surgical history, self-care ability, body mass index (BMI), preoperative comorbidities,
postoperative nausea and vomiting, social support, rehabilitation self-efficacy, frailty, and pain were associated
with latent profile membership (all P < 0.05).

Conclusions
Kinesiophobia is highly prevalent and heterogeneous among older patients after HA. Healthcare professionals
should implement profile-specific, targeted perioperative interventions to reduce kinesiophobia and promote
postoperative recovery.

Background
Hip arthroplasty (HA) is the treatment of choice for traumatic and end-stage hip disease [1], with approximately
one million procedures performed worldwide each year, of which older patients account for approximately 80%
[2, 3]. Nevertheless, postoperative rehabilitation outcomes remain suboptimal: within the first year after surgery,
50% of older patients experience disability, 20% die from various complications, and only 8% of those aged 80
years or older regain independent mobility [4, 5]. Postoperative rehabilitation exercise is central to functional
reconstruction and early restoration of walking ability after HA; however, patients frequently develop
psychological distress in response to pain, exercise-related discomfort, or functional impairment, and
kinesiophobia-an irrational and excessive fear of physical activity-is a common barrier to early rehabilitation [6].
Previous studies have reported a kinesiophobia prevalence of 60.0% among older patients after HA [7].
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Kinesiophobia not only predisposes to postoperative disability and increases the risk of deep vein thrombosis,
but can also elicit negative emotions such as anxiety and depression and, in severe cases, lead to disuse
syndrome [8, 9]; it therefore constitutes a major obstacle to patients' return to society.

Accordingly, clarifying the current status of kinesiophobia and its associated factors in older patients after HA is
essential for identifying high-risk individuals, developing targeted interventions, and improving rehabilitation
outcomes. However, most existing studies have examined kinesiophobia and its influencing factors at the group
level, overlooking heterogeneity across patient subgroups [10], which limits the delivery of precise and effective
interventions. Latent profile analysis (LPA) can identify unobserved subgroups on the basis of individuals'
responses to observed indicators, grouping individuals with similar characteristics into the same class, and
thereby enables healthcare professionals to deliver precise, group-level interventions [11]. Therefore, the present
study used LPA to identify latent profiles of kinesiophobia in older patients after HA and examined their
associated factors from demographic, physiological, psychological, and social perspectives, aiming to provide
evidence for individualized perioperative interventions that reduce kinesiophobia and promote postoperative
rehabilitation.

Methods

Study design and participants
A cross-sectional survey using convenience sampling was conducted in the Department of Joint and Sports
Medicine of a tertiary grade-A general hospital in Sichuan Province, China. Older patients who underwent HA
between April 2025 and April 2026 were recruited. Inclusion criteria were: (1) aged 60 years or older; (2)
unilateral HA with the patient in the postoperative rehabilitation phase; (3) postoperative imaging confirming
appropriate prosthesis placement, i.e., acetabular anteversion angle of (15 ± 10)°, acetabular abduction angle of
(40 ± 10)°, and femoral stem anteversion of 5°-10° [12], with a stable joint and eligibility for routine rehabilitation
exercise; and (4) normal verbal communication and cognitive function. Exclusion criteria were: (1) complications
or other diseases that precluded normal ambulation or indicated severe disability; and (2) concurrent
participation in other studies.

Measures
General information questionnaire. A self-designed questionnaire was used to collect demographic and clinical
data, including sex, age, place of residence, marital status, educational level, occupation, average monthly
household income per capita, medical payment method, BMI, primary caregiver, history of surgery, fall risk score
at admission, self-care ability score at admission, occurrence of postoperative nausea and vomiting, living
status, and comorbidities.

TSK-11. The TSK-11 was developed by Woby et al. [13] and adapted into Chinese through cross-cultural
validation by Cai et al. [14] in 2019. The scale comprises 11 items across three dimensions, with each item
scored from 1 to 4 and total scores ranging from 11 to 44; higher scores indicate more severe kinesiophobia. The
Cronbach's α coefficient was 0.883, item-total correlations ranged from 0.424 to 0.757, and the test-retest
reliability was 0.798, indicating satisfactory reliability and validity.
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GO-SSS. The GO-SSS, developed by van den Akker-Scheek et al. [15] and adapted into Chinese by Sheng et al.
[16], assesses social support in patients after hip or knee arthroplasty. It consists of 12 items across two
dimensions-perceived social support (7 items) and instrumental support (5 items)-rated on a 4-point Likert scale
(0 = "never" to 3 = "often"), with total scores ranging from 0 to 36; higher scores indicate greater social support.
The Cronbach's α coefficient was 0.863.

SER. The SER is a disease-specific instrument for assessing self-efficacy in patients undergoing hip or knee
surgery. It was developed by Waldrop et al. [17] and adapted into Chinese by Wang et al. [18]. The scale
comprises 12 items across two dimensions-rehabilitation exercise self-efficacy (5 items) and coping self-efficacy
(7 items)-which measure patients' confidence in rehabilitation outcomes and the rehabilitation process,
respectively. Each item is scored on an 11-point scale from 0 ("completely unable") to 10 ("without any difficulty"),
with total scores ranging from 0 to 120; higher scores indicate stronger rehabilitation self-efficacy. The
Cronbach's α coefficient was 0.942.

TFI. The Chinese version of the TFI, developed by Gobbens et al. [19] in 2010 on the basis of the integrative frailty
model and adapted into Chinese by Xi et al. [20] in 2013, comprises 15 items across three dimensions (physical,
psychological, and social), with total scores ranging from 0 to 15. A total score greater than 5 indicates frailty,
and higher scores indicate more severe frailty.

NRS. Pain intensity was assessed with the NRS, on which patients rate their current pain from 0 ("no pain") to 10
("worst imaginable pain"). Scores of 1–3, 4–6, and 7–10 indicate mild (tolerable), moderate (affecting sleep but
tolerable), and severe (intolerable) pain, respectively [21].

Data collection
Data were collected by four investigators (one postgraduate nursing student and three senior charge nurses)
after uniform training. Before the survey, investigators received systematic training on the application of the
inclusion and exclusion criteria, standardized instructions, communication skills, and questionnaire completion
standards. When a participant's condition was stable (after the attending physician had ordered out-of-bed
activity) and no examination was scheduled within 30 min, the investigators explained the purpose and content
of the study, in accordance with the principles of confidentiality and voluntary participation. After written
informed consent was obtained, paper questionnaires were distributed with an explanation of the completion
standards; for participants unable to complete the questionnaire independently, the investigators read the
questions aloud and recorded the answers. Questionnaires were checked on site after collection, and invalid
questionnaires (e.g., those completed in a clearly patterned manner) were excluded.

Statistical analysis
Statistical analyses were performed using SPSS version 27.0. Normally distributed continuous variables are
presented as mean ± standard deviation and were compared across groups using one-way analysis of variance;
non-normally distributed continuous variables are presented as median (interquartile range) and were compared
using the Kruskal-Wallis H test; categorical variables are presented as n (%) and were compared using the χ² test,
with the Fisher-Freeman-Halton test used when required.
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Latent profile models were fitted using Mplus version 8.3. Beginning with a one-class baseline model, the number
of classes was increased progressively, and models with different numbers of classes were compared on fit
indices, with the optimal model selected on the basis of goodness of fit and clinical interpretability. Fit indices
included the Akaike information criterion (AIC), the Bayesian information criterion (BIC), the sample-size-adjusted
BIC (aBIC), the Lo-Mendell-Rubin adjusted likelihood ratio test (LMRT), the bootstrap likelihood ratio test (BLRT),
and entropy. In general, smaller AIC, BIC, and aBIC values indicate better model fit; entropy values closer to 1
indicate higher classification accuracy, with entropy ≥ 0.8 corresponding to > 90% classification accuracy; and
significant LMRT and BLRT results (P < 0.05) indicate that a K-class model fits better than the (K − 1)-class
model.

Multinomial logistic regression was used to examine factors associated with latent profile membership, with the
significance level set at α = 0.05.

Results
General characteristics and current status of kinesiophobia

A total of 337 questionnaires were distributed, and 307 valid questionnaires were returned (valid response rate,
90.94%). Of the 307 participants, 141 (45.9%) were male; 147 (47.9%) were aged 80 years or older; 198 (64.5%)
resided in urban areas; 276 (89.9%) were married; 225 (73.3%) had an educational level of primary school or
below; 75 (24.4%) had an average monthly household income per capita of less than 3000 CNY; 164 (53.4%) had
a normal BMI; 133 (43.3%) reported a fall within the previous year; 137 (44.6%) had a history of surgery; 141
(45.9%) had good preoperative self-care ability; 141 (45.9%) experienced postoperative nausea and vomiting; 171
(55.7%) had preoperative comorbidities; and 237 (77.2%) had a fixed caregiver. The remaining general
characteristics are shown in Table 1. The prevalence of kinesiophobia was 58.6%.

Table 1 General characteristics of older patients after hip arthroplasty and univariate analyses of kinesiophobia
latent profiles (n = 307)
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Variable Category Total
(n =
307)

C1 (n
= 98)

C2 (n
=
121)

C3 (n
= 88)

Test
statistic

P
value

Sex

 

Male 141
(45.9)

43
(43.9)

67
(55.4)

31
(35.2)

8.569a 0.014

Female 166
(54.1)

55
(56.1)

54
(44.6)

57
(64.8)

   

Age

 

60-79 years 160
(52.1)

63
(64.3)

72
(59.5)

25
(28.4)

28.281a <0.001

≥ 80 years 147
(47.9)

35
(35.7)

49
(40.5)

63
(71.6)

   

Place of
residence

 

Urban 198
(64.5)

59
(60.2)

75
(62.0)

64
(72.7)

3.726a 0.155

Rural 109
(35.5)

39
(39.8)

46
(38.0)

24
(27.3)

   

Marital
status

 

Married 276
(89.9)

89
(90.8)

113
(93.4)

74
(84.1)

4.717b 0.087

Unmarried/divorced/widowed 31
(10.1)

9
(9.2)

8
(6.6)

14
(15.9)

   

Educational
level

 

 

Primary school or below 225
(73.3)

73
(74.5)

85
(70.2)

67
(76.1)

1.568b 0.826

Junior high school 67
(21.8)

21
(21.4)

28
(23.1)

18
(20.5)

   

High school/technical
secondary school or above

15
(4.9)

4
(4.1)

8
(6.6)

3
(3.4)

   

Average
monthly
household
income per
capita

 

 

< 3000 CNY 75
(24.4)

24
(24.5)

27
(22.3)

24
(27.3)

1.241a 0.971

3000-5000 CNY 160
(52.1)

51
(52.0)

67
(55.4)

42
(47.7)

   

> 5000 CNY 72
(23.5)

23
(23.5)

27
(22.3)

22
(25.0)

   

BMI

 

Normal 164
(53.4)

63
(64.3)

68
(56.2)

33
(37.5)

13.988a <0.001

Underweight/overweight/obese 143
(46.6)

35
(35.7)

53
(43.8)

55
(62.5)

   

Fall in the
previous year

 

Yes 133
(43.3)

35
(35.7)

44
(36.4)

54
(61.4)

16.362a <0.001

No 174
(56.7)

63
(64.3)

77
(63.6)

34
(38.6)

   

History of
previous
surgery

Yes 137
(44.6)

54
(55.1)

40
(33.1)

43
(48.9)

11.545a 0.003
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  No 170
(55.4)

44
(44.9)

81
(66.9)

45
(51.1)

   

Self-care
ability

 

Good 141
(45.9)

74
(75.5)

50
(41.3)

17
(19.3)

60.658a <0.001

Poor 166
(54.1)

24
(24.5)

71
(58.7)

71
(80.7)

   

Postoperative
nausea and
vomiting

 

Yes 141
(45.9)

25
(25.5)

51
(42.1)

65
(73.9)

44.800a <0.001

No 166
(54.1)

73
(74.5)

70
(57.9)

23
(26.1)

   

Preoperative
comorbidities

 

Yes 171
(55.7)

33
(33.7)

69
(57.0)

69
(78.4)

37.747a <0.001

No 136
(44.3)

65
(66.3)

52
(43.0)

19
(21.6)

   

Primary
caregiver

 

Fixed caregiver 237
(77.2)

78
(79.6)

85
(70.2)

74
(84.1)

6.015a 0.049

Non-fixed caregiver 70
(22.8)

20
(20.4)

36
(29.8)

14
(15.9)

   

GO-SSS score

Median (IQR)

- 36
(34,
36)

25
(17,
36)

14
(12,
35)

116.333c <0.001

SER score

Median (IQR)

- 86
(80,
93)

63
(53,
91)

33
(16,
88)

125.695c <0.001

TFI score

Median (IQR)

- 4 (2,
10.1)

5 (4,
12)

11 (8,
15)

99.923c <0.001

NRS score

Median (IQR)

- 3 (3,
8)

4 (2,
8)

7 (5,
10)

83.318c <0.001

C1: cognitively healthy-behaviorally adaptive group; C2: cognitively shifted-behaviorally withdrawn group; C3:
cognitively catastrophic-behaviorally restricted group. Data are presented as n (%) or median (interquartile
range). a χ² test; b Fisher-Freeman-Halton test; c Kruskal-Wallis H test. BMI: body mass index; GO-SSS:
Groningen Orthopaedic Social Support Scale; IQR: interquartile range; NRS: Numerical Rating Scale; SER: Self-
Efficacy for Rehabilitation Outcome Scale; TFI: Tilburg Frailty Indicator.

Latent profile analysis of kinesiophobia

Using the dimension scores of the Chinese version of the TSK-11 as observed indicators, one- to four-class latent
profile models were fitted sequentially; the fit indices are presented in Table 2. AIC, BIC, and aBIC decreased
progressively as the number of classes increased, and entropy exceeded 0.8 in all models, indicating good
classification accuracy. However, in the four-class model, one class had a probability of less than 0.05, indicating
insufficient distinctiveness. Combining fit indices with clinical interpretability, the three-class model was selected
as the final solution.
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The distributions of the three classes across the TSK-11 dimension scores are shown in Fig. 1. Class 1
comprised 98 participants (31.9%) with low scores on all three dimensions (activity cognition, activity behavior,
and activity attitude), indicating objective activity cognition, well-adapted behavior, and the lowest level of
kinesiophobia; this class was named the cognitively healthy-behaviorally adaptive group. Class 2 comprised 121
participants (39.4%) with intermediate scores on all dimensions, reflecting a degree of cognitive shift and
behavioral withdrawal and a moderate level of kinesiophobia; this class was named the cognitively shifted-
behaviorally withdrawn group. Class 3 comprised 88 participants (28.7%) with high scores on all dimensions,
particularly activity cognition, indicating marked cognitive catastrophizing and behavioral restriction and the
highest level of kinesiophobia; this class was named the cognitively catastrophic-behaviorally restricted group.

Table 2 Fit indices of the latent profile models of kinesiophobia in older patients after hip arthroplasty (n = 307)

Model AIC BIC aBIC Entropy P value
(LMRT)

P value
(BLRT)

Class probabilities

1 4627.804 4650.165 4631.136 - - - -

2 4296.638 4333.906 4302.191 0.954 <0.001 <0.001 0.691/0.309

3 4152.771 4204.947 4160.545 0.894 <0.001 <0.001 0.319/0.394/0.287

4 4089.673 4156.756 4099.668 0.924 <0.001 <0.001 0.029/0.380/0.331/0.260

AIC: Akaike information criterion; aBIC: sample-size-adjusted Bayesian information criterion; BIC: Bayesian
information criterion; BLRT: bootstrap likelihood ratio test; LMRT: Lo-Mendell-Rubin adjusted likelihood ratio test.
"-" indicates not applicable.

Factors associated with the latent profiles of kinesiophobia

Multinomial logistic regression was performed with the three latent profiles as the dependent variable and the
cognitively healthy-behaviorally adaptive group as the reference category; variables with statistically significant
differences in the univariate analyses were entered as independent variables. Total GO-SSS, SER, and TFI scores
and NRS scores were entered as raw scores, and the coding of the remaining variables is shown in Table 3. The
regression results are presented in Table 4.

Table 3 Coding of the independent variables
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Variable Coding

Age Aged 60-79 years = 1; aged ≥ 80 years = 2

Place of residence Urban = 1; rural = 2

BMI Normal = 1; abnormal = 2

Fall in the previous year Yes = 1; no = 2

History of previous surgery Yes = 1; no = 2

Self-care ability Good = 1; poor = 2

Postoperative nausea and vomiting Yes = 1; no = 2

Preoperative comorbidities Yes = 1; no = 2

Primary caregiver Fixed caregiver = 1; non-fixed caregiver = 2

BMI: body mass index.

Table 4 Multinomial logistic regression analysis of factors associated with kinesiophobia latent profiles (n =
307)

Variable B SE Wald χ² OR 95% CI P value

Cognitively shifted-behaviorally withdrawn group vs. cognitively healthy-behaviorally adaptive group

Constant 4.984 1.106 20.288 - - -

History of previous surgery -0.950 0.366 6.739 0.387 (0.189, 0.792) 0.009

Self-care ability -1.019 0.372 7.528 0.361 (0.174, 0.747) 0.006

Preoperative comorbidities 0.772 0.350 4.862 2.163 (1.090, 4.295) 0.027

GO-SSS score -0.083 0.022 14.435 0.920 (0.881, 0.960) <0.001

SER score -0.029 0.009 9.364 0.971 (0.954, 0.990) 0.002

Cognitively catastrophic-behaviorally restricted group vs. cognitively healthy-behaviorally adaptive group

Constant 3.177 1.717 3.426 - - -

BMI -1.533 0.620 6.111 0.216 (0.064, 0.728) 0.013

Self-care ability -1.332 0.674 3.900 0.264 (0.070, 0.990) 0.048

Postoperative nausea or vomiting 1.281 0.602 4.530 3.601 (1.107, 11.715) 0.033

Preoperative comorbidities 1.519 0.616 6.089 4.568 (1.367, 15.264) 0.014

GO-SSS score -0.183 0.036 26.416 0.832 (0.776, 0.893) <0.001

SER score -0.070 0.014 23.421 0.933 (0.907, 0.959) <0.001

TFI score 0.197 0.092 4.582 1.217 (1.017, 1.458) 0.032

NRS score 0.747 0.158 22.497 2.111 (1.550, 2.874) <0.001
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The cognitively healthy-behaviorally adaptive group served as the reference category. B: regression coefficient;
CI: confidence interval; OR: odds ratio; SE: standard error; other abbreviations as in Table 1.

Discussion

Heterogeneity of kinesiophobia among older patients after hip
arthroplasty
The prevalence of kinesiophobia in this study was 58.6%, which is consistent with previous findings [22, 23] and
warrants close attention from clinical staff. The latent profile analysis identified three clearly heterogeneous
profiles: the cognitively healthy-behaviorally adaptive group, the cognitively shifted-behaviorally withdrawn group,
and the cognitively catastrophic-behaviorally restricted group.

Cognitively healthy-behaviorally adaptive group (31.9%). Patients in this class scored low on all TSK-11
dimensions, indicating a relatively positive mindset and the ability to view postoperative rehabilitation objectively
and adhere to exercise programs. For these patients, healthcare professionals may: (1) use peer modeling to
present them as positive exemplars in ward-based peer rehabilitation sharing [24]; (2) provide standardized
rehabilitation education to their fixed caregivers to sustain high-quality family support, prevent declines in
support, and consolidate improvements in negative cognition and behavior [25]; and (3) appropriately reduce the
frequency of bedside psychological and rehabilitation interventions, adopting lightweight, staged follow-up
management to conserve medical resources [26].

Cognitively shifted-behaviorally withdrawn group (39.4%). Patients in this class scored at intermediate levels on
all TSK-11 dimensions, suggesting an unstable rehabilitation mindset whose adherence fluctuates with somatic
symptoms. For these patients, healthcare professionals may: (1) apply cognitive restructuring interventions
designed for populations with low health literacy, such as video-feedback methods that use pictures, graphics,
and short videos to progressively explain the physiological patterns of postoperative pain and correct cognitive
bias [27]; (2) provide rehabilitation guidance to both patients and their caregivers, encouraging families to offer
sustained psychological encouragement while conveying rehabilitation knowledge, thereby fully activating family
support [28]; and (3) establish dynamic risk screening and stepped follow-up mechanisms, increasing the
frequency of bedside rehabilitation and psychological assessments during hospitalization and continuing follow-
up after discharge, and escalating intervention intensity promptly when negative emotions or rehabilitation
problems are detected to prevent progression to severe kinesiophobia [10].

Cognitively catastrophic-behaviorally restricted group (28.7%). Patients in this class scored highest on all TSK-
11 dimensions and had the most severe kinesiophobia; routine rehabilitation guidance or psychological support
may be insufficient, and a comprehensive "high-intensity, multidimensional, stepped" intervention strategy is
required. Specifically, preoperatively, "prehabilitation" strategies should be implemented rigorously [29], including
systematic frailty assessment [30], rehabilitation function guidance, and nutritional support to improve baseline
functional status [31], together with cognitive behavioral therapy to help patients establish reasonable
expectations of postoperative pain and the rehabilitation process and reduce pre-existing catastrophic cognition
[32]. Postoperatively, bedside intensive rehabilitation supervision should be delivered under professional
guidance, using repeated on-site demonstration, timely feedback, and positive reinforcement to progressively
build patients' confidence in movement [33], while high-frequency pain monitoring and individualized pre-emptive
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analgesia keep pain within tolerable limits and create conditions for rehabilitation exercise [34]. Within 72 h after
discharge, the first follow-up should be completed and follow-up should continue at least weekly thereafter, with
continuous monitoring of pain levels, exercise adherence, and emotional status, and prompt initiation of video,
outpatient, or home visits when abnormalities are detected [23].

Factors associated with the latent profiles of kinesiophobia

Roles of previous surgical history, self-care ability, BMI, social
support, and rehabilitation self-efficacy
Univariate and multivariate analyses showed that patients with a history of previous surgery, good self-care
ability, normal BMI, high social support, and strong rehabilitation self-efficacy were more likely to belong to the
cognitively healthy-behaviorally adaptive group. Among these factors, previous surgical history was protective for
membership in this group (OR = 0.387). Alberti et al. [35] reported that previous surgical experience can reduce
preoperative psychological stress, possibly because patients who have experienced perioperative pain, medical
procedures, and postoperative rehabilitation develop psychological expectations and a rational understanding of
the process; this "prior experience" attenuates fear of the unknown, enabling patients to face the current HA with
greater psychological tolerance and coping capacity. However, other studies have reported that a history of
surgery may predict higher surgical fear [36]; the discrepancy may reflect differences in study populations and
types of fear, indicating that the direction of the effect of surgical history on psychological status is modulated
by multiple factors and requires targeted investigation in HA populations. Therefore, for older patients after HA,
healthcare professionals may strengthen preoperative cognitive interventions according to individual
circumstances, explaining in detail the discomfort that may occur postoperatively and the corresponding coping
strategies, to reduce negative emotions arising from uncertainty.

Good self-care ability was protective for membership in the cognitively healthy-behaviorally adaptive group (OR = 
0.361 and 0.264 for the cognitively shifted-behaviorally withdrawn and cognitively catastrophic-behaviorally
restricted groups, respectively), because self-care ability reflects preoperative functional reserve and physical
activity capacity. Patients with better preoperative self-care ability have relatively stronger muscle strength,
balance function, and endurance for daily activities and tolerate physical discomfort better during early
postoperative ambulation, thereby reducing kinesiophobia triggered by physical activity restriction [37]. Morri et
al. [38] similarly confirmed in a prospective cohort of 269 patients who underwent total hip replacement that
poorer preoperative self-care ability was significantly associated with higher postoperative kinesiophobia. These
findings suggest that for patients with weak preoperative self-care ability or existing functional dependence,
prehabilitation targeting functional reserve should be initiated before surgery, optimizing functional status
through preoperative rehabilitation training, such as independent washing of the face, brushing teeth, eating, and
defecating in bed [39]; postoperative rehabilitation should follow a progressive, individualized approach,
transitioning gradually from in-bed muscle-strengthening exercises to out-of-bed activities [40]. In addition,
simultaneous training of caregivers should be emphasized, teaching them skills such as assisting with transfers
and using walking aids to ensure safe support during activity [41].

Normal BMI was protective for membership in the cognitively catastrophic-behaviorally restricted group (OR = 
0.216), indicating that overweight or obese older patients are more likely to develop severe kinesiophobia.
Previous studies have also found that BMI is a significant predictor of kinesiophobia trajectory groups after
arthroplasty, suggesting that body weight status is closely related to the longitudinal evolution of postoperative
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kinesiophobia [42]. The mechanisms may be twofold. On the one hand, obesity increases mechanical loading on
the hip joint and induces chronic low-grade inflammation and metabolic disturbances, aggravating postoperative
pain and functional limitation, so that patients experience pain and discomfort earlier and more intensely during
rehabilitation, reinforcing catastrophic cognition and avoidant behavior. On the other hand, overweight or obese
patients often have lower levels of physical activity and muscle strength reserve, and their tolerance of exercise
load declines after surgery, further undermining their confidence and ability to resume early out-of-bed activity.
Long-term follow-up studies have also shown that, although obese patients achieve functional improvement
after surgery, their physical function at follow-up is generally poorer than that of normal-weight patients [43].
Therefore, for older HA patients with abnormal preoperative BMI, perioperative weight management should be
strengthened, combining nutritional support with progressive rehabilitation training to reduce joint loading while
improving functional reserve, thereby creating conditions for early postoperative activity and functional
reconstruction.

With regard to psychosocial factors, higher GO-SSS scores (OR = 0.920 and 0.832) and higher SER scores (OR = 
0.971 and 0.933) significantly increased the probability of membership in the cognitively healthy-behaviorally
adaptive group. Social support is an important buffer against external stress: good family and caregiver support
not only directly assists patients in completing rehabilitation training, but also alleviates anxiety through
emotional comfort and enhances motivation and confidence for rehabilitation [28]. As an intrinsic motivator,
rehabilitation self-efficacy determines the extent to which patients persist in the face of pain and difficulty;
patients with high self-efficacy tend to regard pain during rehabilitation as a "necessary process" rather than a
"danger signal" and therefore show fewer avoidant behaviors and negative emotions. For patients with weak
social support or low self-efficacy, motivational interviewing is recommended, using empathy, open-ended
questions, and other techniques to help patients identify and resolve ambivalence toward behavior change and
stimulate intrinsic motivation [44]; peer education can also help patients rebuild rehabilitation confidence
through the modeling effect of successful cases [45]. In addition, health education for caregivers should be
strengthened so that they can provide sustained and effective behavioral and emotional support [41].

Roles of preoperative comorbidities, postoperative nausea and
vomiting, frailty, and pain
Preoperative comorbidities, postoperative nausea and vomiting, frailty, and pain were risk factors for
membership in the cognitively shifted-behaviorally withdrawn and cognitively catastrophic-behaviorally restricted
groups. Preoperative comorbidities were risk factors for membership in both profiles (OR = 2.163 and 4.568,
respectively). The possible explanation is that patients with preoperative comorbidities have lower functional
reserve and tend to perceive themselves as physically frail, leading to excessive vigilance and avoidance of
postoperative rehabilitation activities. A study of patients after HA showed that the risk of developing a
persistently high kinesiophobia trajectory was 6.471 times higher in patients with comorbidities than in those
without [46]. For such patients, a multidisciplinary team should develop individualized perioperative care plans,
delivering progressive rehabilitation training while controlling underlying diseases; interventions based on Meleis'
transition theory may also be applied to help patients complete the psychological transition from the "sick role"
to the "recovery role", thereby reducing kinesiophobia and improving adherence to rehabilitation exercise after HA
[47].

Postoperative nausea and vomiting was a risk factor for membership in the cognitively catastrophic-behaviorally
restricted group (OR = 3.601). Nausea and vomiting are common adverse reactions after HA in older patients,
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resulting from the combined effects of anesthesia, postoperative analgesic drugs, and surgical trauma. The
associated subjective discomfort may be catastrophically interpreted by patients as "the surgery went wrong" or
"something is seriously wrong with my body"; such negative experiences may generalize into anxiety about and
fear of the entire rehabilitation process, aggravating activity avoidance [48]. For patients who develop
postoperative nausea and vomiting, nurses should administer antiemetics promptly and provide symptom
explanation and psychological comfort, helping patients understand that these reactions are transient and
controllable, to prevent adverse experiences from generalizing into fear of rehabilitation activity.

Frailty was a risk factor for membership in the cognitively catastrophic-behaviorally restricted group (OR = 1.217).
Frailty is a clinical state characterized by multisystem physiological decline, manifesting as muscle weakness,
reduced physical activity, and easy fatigability [49]. In the frail state, older patients lack confidence in their
physical capacity and remain highly vigilant toward any activity that may cause discomfort, tending to stop
activity at the slightest pain or discomfort. For such patients, systematic assessment using the FRAIL scale [50]
and the Modified Frailty Index-5 (mFI-5) [51] is recommended preoperatively, and prehabilitation programs should
combine nutritional support [52] with progressive rehabilitation training [30] to improve baseline functional
status.

Pain is the most direct trigger of kinesiophobia. In this study, a higher NRS pain score significantly increased the
probability of membership in the cognitively catastrophic-behaviorally restricted group (OR = 2.111). Previous
studies have also shown that higher pain scores are an independent risk factor for kinesiophobia, and pain
intensity is positively correlated with kinesiophobia severity [48]. As a strong negative somatic signal, pain is
readily catastrophically interpreted by patients as "the activity damaged the joint" or "the prosthesis has a
problem", leading to erroneous associations between normal rehabilitation pain and danger signals; once such
erroneous cognition becomes entrenched, patients unconsciously avoid all activities that may elicit pain,
ultimately resulting in muscle atrophy, joint stiffness, and delayed functional recovery. For patients with
prominent postoperative pain, multimodal analgesia is recommended; on the basis of adequate analgesia,
cognitive behavioral interventions should help patients correctly distinguish "rehabilitative pain" from "injurious
pain", breaking the vicious cycle of pain-fear-avoidance-functional decline. In addition, preoperative video-based
education can visually demonstrate the normal pain reactions that may occur during postoperative rehabilitation,
establishing reasonable pain expectations in advance and reducing catastrophic cognition triggered by sudden
pain experiences.

Limitations
This study has several limitations. First, convenience sampling and recruitment from a single tertiary grade-A
hospital in Sichuan Province limit the representativeness of the sample, and the generalizability of the findings
requires caution. Second, the cross-sectional design precludes inferences about causal relationships between
the examined factors and kinesiophobia. Third, kinesiophobia, social support, and rehabilitation self-efficacy
were self-reported and may be subject to reporting bias. Future multicenter, large-sample longitudinal studies
incorporating objective activity monitoring are warranted to further validate the stability of the latent profiles and
the long-term effects of the intervention strategies.

Conclusions
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Kinesiophobia is highly prevalent (58.6%) among older patients after HA and shows marked population
heterogeneity, with three latent profiles identified: the cognitively healthy-behaviorally adaptive group, the
cognitively shifted-behaviorally withdrawn group, and the cognitively catastrophic-behaviorally restricted group.
Previous surgical history, good self-care ability, normal BMI, and higher social support and rehabilitation self-
efficacy were protective factors, whereas preoperative comorbidities, postoperative nausea and vomiting, frailty,
and pain were risk factors. Healthcare professionals should implement precise, stratified perioperative
interventions tailored to the characteristics and associated factors of each latent profile to reduce kinesiophobia
and promote postoperative recovery.
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Figure 1

Distribution of TSK-11 dimension scores across the three latent profiles of kinesiophobia in older patients after
hip arthroplasty
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