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Analysis of the current status and
factors influencing post-traumatic
stress disorder in elderly patients
with knee osteoarthritis: a cross-
sectional study

Yang Zhou'?, Yanping Liu?, Yabin Guo'?, Xiaotong Liu*? & Yang Zhou?**

Existing studies have focused on post-traumatic stress disorder (PTSD) after surgery in patients

with knee osteoarthritis (KOA), whereas PTSD in non-operated elderly KOA patients has not been
adequately studied. The aim was to assess the current status of PTSD and its influencing factors
among non-surgical elderly KOA patients. From October to November 2021, a cross-sectional study
was conducted among 320 consecutive patients aged = 65 years with radiologically confirmed KOA
and no history of knee surgery or psychiatric disorders, recruited from three community hospitals in
Changsha, Hunan Province. A total of 314 participants completed validated assessments for PTSD
(PTSD Checklist-Civilian Version), pain (Numerical Rating Scale), anxiety (Generalized Anxiety Disorder
Scale), depression (Patient Health Questionnaire-9), and social support (Social Support Rating Scale).
Data were analyzed using non-parametric tests and Spearman correlation. Structural equation
modeling (SEM) was performed with Amos 24.0, employing maximum likelihood estimation and 1000
bootstrap samples to test mediation effects. Among 314 analyzed participants (mean age 72.91+6.384
years; 60.80% female and 39.20% males), PTSD prevalence was 18.20%. Significantly higher PTSD
risk was associated with low education levels (Z=-2.398, P=0.016), low salaries (H = -2.398, P=0.005),
unemployed patients (H=10.030, P=0.007), no exercise (H=9.328, P=0.025), smoking (Z = -2.504,
P=0.012) and no leisure activities (Z=-2.074, P=0.038). Structural equation modeling revealed a
direct effect of depression on PTSD with the path coefficient of 0.701 (95% Cl 0.518-0.879, P=0.001)
and an indirect effect of pain on PTSD through social support with the path coefficient of -0.014 (95%
Cl -0.049 to -0.001, P=0.035 < 0.05). Non-surgical elderly patients with knee osteoarthritis exhibit
clinically significant post-traumatic stress disorder rates (18.20%), primarily driven by depression and
mediated through pain-social support pathways. These findings underscore the need for integrated
biopsychosocial interventions targeting pain management, mental health screening, and social
support enhancement in this population.

Keywords Knee osteoarthritis, Post-traumatic stress disorder, Pain, Social support, Depression, Structural
equation modeling

Osteoarthritis of knee (KOA) is a chronic and disabling disease characterized by characterized by persistent,
recurring pain and severe damage to the joints, accompanied by biomechanical disorders, functional decline,
and disability!. Older adults are at high risk for the onset of KOA, with close to one-third of those aged 65 years
and older suffering from KOAZ 1t is projected that the number of KOA cases will increase by 74.9% globally
by 2050°. It ranges from intermittent pain in the early stages to persistent vague pain accompanied by intense
intermittent sharp pain in the late stages®. Severe pain is the hallmark symptom of KOA and has a profound
psychological impact on the patient*®. It is now well established that chronic pain-induced anxiety, depression,
and pain catastrophizing in patients with KOA%7, whether chronic pain in KOA induces post-traumatic stress
disorder (PTSD) has not been proven.
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PTSD is a psychiatric disorder that may occur in people who have experienced or witnessed a traumatic event,
a series of events, or an environment®. KOA patients suffer from persistent joint pain for a long time and have
been in an environment of chronic pain assault, which is a kind of trauma from physical and psychological. In
the long run, some patients fear pain and become hypervigilant to pain®. A review of the literature has revealed a
large number of shared brain regions between pain and fear memories, a typical feature of PTSD, confirming the
interaction between pain and PTSD!*!!. Clinical data have shown that the prevalence of PTSD is as high as 50%
in patients with pain, which is much higher than in the general population (6% in males and 12% in females)!2.
It is evident that severe pain in patients with KOA may induce the risk of PTSD.

Despite advances in the treatment of KOA, the psychological impact of chronic pain, particularly PTSD,
remains understudied. Previous studies have focused on PTSD in post-surgical KOA patients; for example,
CREMEANS-SMITH et al.!® followed 110 postoperative KOA patients and found that 20% (22) developed
PTSD symptoms 3 months after surgery. These studies suggest that severe pain'®, fractures'®, psychological
complications (e.g., anxiety, depression)!>!¢, and low social support!” are common risk factors for PTSD in
patients undergoing KOA surgery. However, studies on the incidence of PTSD, its mechanisms, and its
influencing factors in non-surgical KOA patients are very limited, which constitutes an important gap in current
research.

Non-surgical KOA patients also face chronic pain, functional limitations, and inadequate social support,
which may be closely related to the occurrence of PTSD in non-surgical patients'®. In China, the social dilemma
of older adults facing retirement is more embarrassing compared to developed countries!®. Older adults have
reduced wages after retirement, which may increase their risk of developing PTSD due to external (e.g., social
isolation) and internal (e.g., chronic pain, anxiety) stressors2’, Therefore, understanding the relationship between
social support in pain, anxiety, depression, and PTSD has important clinical implications for researchers,
clinicians, and patients.

We hypothesized that: i) the direct effect of chronic pain level, anxiety, and depression on PTSD in elderly
KOA patients with chronic pain; ii) the mediating role of social support in pain level and PTSD, anxiety, and
PTSD, and depression and PTSD. Structural equation modeling was proposed to confirm the above hypotheses.
The aim of this study was to provide a reference point for early identification and intervention of PTSD in KOA
patients by examining the prevalence of PTSD and its modifiable risk factors in elderly KOA patients.

Methods

Study design

This was a cross-sectional study conducted in China to understand the status of PTSD and its influencing factors
in elderly KOA patients. We used the STROBE reporting checklist to guide study reporting. The study was
conducted following the Declaration of Helsinki and approved by the Clinical Medical Ethics Committee of
Xiangya Hospital of Central South University (E2020133).

Study settings and participants

From October to November 2021, 320 elderly patients with osteoarthritis of the knee who met the inclusion and
exclusion criteria were selected from three community hospitals in Changsha, Hunan Province, China. Inclusion
criteria: (1) age>65 years; (2) The patients were diagnosed with KOA for three months or more and had not
undergone knee arthroplasty. (3) Satisfy KOA diagnostic criteria, which refer to the International Classification
of Diseases (ICD-11, code: FA01)*!, 2018 edition of the Bone and Joint Diagnostic and Therapeutic Guidelines?:
(i) the presence of recurrent knee pain in the last month; (ii) X-ray (standing or weight-bearing position) showed
narrowing of the joint space, osteosclerosis and cystic degeneration of the subchondral bone, and the formation
of bone cumbersomening on the edge of the joint; (iii) age=>50 years old; (iv) morning stiffness <30 min; (v)
bone friction sound (sensation) during activity (KOA can be diagnosed by fulfilling the diagnostic criteria
(i) + (any 2 of (ii), (iii), (iv), (v); the above diagnosis was made by two orthopedic surgeons with more than
10 years of experience in the hospital and recorded in the medical record system; (4) voluntary participation
in the study. Exclusion criteria: (1) patients who had undergone knee arthroplasty; (2) patients with psychiatric
disorders and cognitive communication disorders; (3) patients taking psychotropic medications; (4) patients
with comorbidities of other psychiatric disorders.

Firstly, all the community hospitals in Changsha city were numbered and then a random number generator
was used to generate random numbers and three of the community hospitals were selected from so community
hospitals as the study sites. The researcher screened all the patients who met the criteria from the database of the
community hospitals as a total sample and then used a random number generator to extract 320 patients from
the total sample as the study population. Strict randomization method was followed during the sampling process
to ensure the representativeness of the sample.

Sample size
The cross-sectional study formula was used to calculate the sample size?’.
2

d2

n=pq X

The literature shows that the detection rate of PTSD in orthopedic patients is 15-40%'>'7, so p=40% , g=1-
p=0.6, d=0.15 and Za’=1.96 were set in this study. Considering the 20% sample invalidity rate, the final
sample size was at least 307. In this study, 320 study participants were recruited, and after excluding incomplete
questionnaires, 314 cases were finally included.
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Measures

General information questionnaire

The researchers designed the questionnaire, including gender, age, education level, type of occupation before
retirement, frequency of physical exercise, and whether there are any abnormal symptoms in the knee joint.

Post-traumatic stress disorder status

The code for PTSD in the International Classification of Diseases (ICD-11) was 6B40. The civilian version
of the Post-traumatic Stress Checklist (PCL-C) was used to assess PTSD symptoms. It was developed by the
PTSD Research Center in the U.S. It consisted of three major symptom clusters: reexperiencing of the trauma (5
entries), avoidance numbing (7 entries), and increased alertness (5 entries)?*. A Likert 5-point scale was used,
with a total score of 17-85, Cronbach’s a coefficient of 0.88-0.94%*, A score of 38 was used as the demarcation
criterion for PTSD positivity. Symptom scores of >3 for each entry were considered positive; among the three
symptom clusters, those with > 1 positive re-experiencing symptom (e.g., in the re-experiencing symptom cluster,
re-experiencing symptoms were judged positive if 1 or more entries scored > 3), 2 3 positive avoidance numbing
symptoms, and > 2 positive increased alertness symptoms were adjudged positive for that symptom cluster.?*.

Pain

Pain level was assessed by the Numerical Rating Scale (NRS), a tool proposed by JOOS et al. in 1991%. It consists
of 11 numbers from 0 to 10, which visually and accurately assesses the pain level of the study population from
small to large. Applying the scale has been shown to have high reliability and validity, with a Cronbach’s a of
0.89%.

125

Anxiety

The Generalized Anxiety Disorder Scale (GAD-7) was used to assess the anxiety status of the study participants?’.
A total of 7 entries were scored on a 4-point Likert scale, with higher scores being associated with higher levels of
anxiety. The Cronbach’s alpha coeflicient was 0.898, and the retest reliability coefficient was 0.856%.

Depression

The Patient Health Questionnaire depression module (PHQ-9) was used to assess the depressive symptoms of
the study subjects. It was developed by Kroenke et al.”” and was scored on a Likert 4-point scale; the higher the
score, the higher the level of depression. Cronbach’s alpha coefficient was 0.8325%.

Social support

The Social Support Rating Scale (SSRS) assessed the study participants’ social support level. Prof. Xiao Shuiyuan
developed the scale with ten items in 3 dimensions®'. The total score ranged from 12 to 66, with higher scores
indicating higher levels of social support received by the individuals. The Cronbach’s alpha coefficients of the
scales were 0.896, respectively®2.

Data collection and bias

Data collection took place between October and November 2021 to ensure that patients included in the
study had a confirmed diagnosis of KOA of three months and above and had not been treated with knee
replacement surgery. Patients were excluded from the study if they had undergone knee replacement surgery.
The study settings were three community hospital where patients mostly resided nearby and were geographically
concentrated, so the researcher recruited patients directly through face-to-face interactions. During the
questionnaire process, the researcher explained in detail the purpose of the study, the methodology, and the
requirements for completion to the subjects, and explicit consent was obtained. To ensure that patients completed
the questionnaires independently, all questionnaires used standardized prompt items and were filled out in a
consenting environment to avoid privacy interference. For elderly people who were unable to complete the
questionnaire independently, the research team arranged for experienced investigators to assist in completion.
All questionnaires were distributed and collected on the spot, and the investigators were responsible for checking
the completeness and accuracy of the questionnaires.

Data analysis

Questionnaires with missing data were excluded to ensure data quality. For the descriptive analysis of the data,
mean, standard deviation, frequency (n), and composition ratio (%) were used for normal distribution, and M
(P25, P75) was used for non-normal distribution. Comparisons of differences between groups were performed
using the Mann-Whitney U test (between two groups) and the Kruskal-Wallis H test (three or more groups).
Spearman’s correlation was used to analyze whether there was a correlation between PTSD and the variables.
Finally, structural equation modeling was constructed to analyze the effects of pain, anxiety, and depression on
PTSD and the mediating role of social support in the middle, and the bootstrap method was applied to verify
the mediating effect. After the initial establishment of the model, we calculated the root mean square error
of approximation (RMSEA <0.08)*, goodness of fit index (GF1=0.90)*, comparative fit index (CFI>0.90)%,
adjusted goodness of fit index (AGFI>0.80)**, x?df<3%* and normed fit index (NFI>0.90)*, based on Hoyle
and Benlter’s studies, to fit the structural equation model by were evaluated and the model was adjusted. SPSS
27.0 and AMOS 24.0 software were used to analyze the data, and a P value of < 0.05 was considered a statistically
significant difference. Bootstrap CI was set at 95%, and the bootstrap sample size was 1,000. a significant
mediation effect was indicated if the 95% CI interval did not contain zero.
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Results

Current status of post-traumatic stress disorder in elderly patients with knee osteoarthritis
320 questionnaires were collected, of which 314 were valid, with a valid recovery rate of 98.13%.The mean
PCL-C score of the 314 study participants was 28.42+11.17. Based on a total score of>38, 57 (18.20%) tested
positive for PTSD. Among the three symptom clusters, 81 cases (25.80%) were positively detected in the repeated
experience symptom cluster, 44 cases (14.00%) were positively detected in the avoidance numbing symptom
cluster, and 69 cases (21.90%) were positively detected in the increased alertness symptom cluster. PCL-C scores
and positive detections for each symptom group are shown in Table 1.

Analysis of different characteristics and PCL-C scores of the study population
Of the 314 participants, the youngest was 65 years old, and the oldest was 93 years old, with a mean age of
72.91+6.384 years. 123 (39.2%) were males, and 191 (60.8%) were females.

The results of the univariate analysis showed that different educational levels and weekly exercise frequencies
affected the PCL-C total score (Z=-2.398, P=0.016; H=9.328, P=0.025), the avoidance numbing symptom
cluster (Z=-2.554, P=0.011; H=8.738, P=0.033), and the increased alertness symptom cluster (Z=-2.147,
P=0.032; H=13.195, P=0.004) scores of KOA patients. Type of occupation before retirement, and salary level
affected the PCL-C total score (H=10.030, P=0.007; H=15.051, P=0.005), the repeated patient experiences
symptom cluster (H=8.020, P=0.018; H=15.722, P=0.003), the avoidance numbing symptom cluster
(H=10.920, P=0.004; H=13.570, P=0.009)and the increased alertness symptom cluster (H=9.080, P=0.011;
H=11.701, P=0.020) scores of KOA patients. Patients who smoked had higher PCL-C scores (Z=-2.504,
P=0.012). The presence of stiffness in the patient’s knee affected the score for the symptom cluster of increased
alertness (Z=-2.426, P=0.015), and the presence of friction in the knee affected the score for the symptom
cluster of repeated patient experiences (Z=-2.258, P=0.024). A comparison of the different characteristics of
the study population with the total PCL-C score is shown in Table 2.

Correlation analysis of PTSD symptoms with pain, anxiety, depression, and social support
among participants

The pain score of 314 study participants was 3.18 £2.23; anxiety and depression scores were 4.18+4.32 and
4.72+4.39; and the social support score was 39.51+8.83. Before constructing the structural equation model,
we conducted a correlation analysis of the relationship between pain, anxiety, depression, social support and
PTSD. The results showed that anxiety, depression, and pain were significantly and positively correlated with
PTSD (r=0.679, r=0.736, r=0.224, all P<0.01), respectively, indicating that the higher the level of anxiety
and depression, the higher the intensity of pain, and the more severe the symptoms of PTSD. Social support
and PTSD showed a significant negative correlation (r=-0.089, P<0.01), indicating that the lower the social
support, the more severe the PTSD symptoms. The specific results are shown in Table 3.

Model fit index and path mediation analysis of PTSD models in elderly KOA patients

The results of the correlation analysis supported our research hypothesis that psychological factors (anxiety,
depression) and physiological factors (pain) are significant predictors of PTSD, while social support may play
a protective role against PTSD by alleviating psychological stress. An initial structural model was developed
using pain, anxiety, and depression as exogenous variables, social support as a mediating variable, and PTSD as
an endogenous variable. The fitting results of the initial model: chi-square/degrees of freedom (x?/df)=3.201,
root mean square of approximation (RMSEA)=0.084, goodness of fit index (GFI)=0.779, adjusted goodness
of fit index (AGFI)=0.737, comparative fit index (CFI)=0.841, the fit index of the initial model has not yet
reached the fit criterion. Therefore, the model was corrected based on the correction index, and only one value
was corrected at a time. After correction and reanalysis, the results showed that each index met reached the
acceptable range of the fit index (Table 4), indicating that the data of the corrected model fit better.

The final structural equation model of PTSD in elderly KOA patients by correction was shown in Fig. 1.
Correlation analysis showed that PTSD with pain (r=0.024, P<0.01), anxiety (r=0.679, P<0.01), social support
(r=-0.089, P<0.01) and depression (r=0.736, P<0.01) were significantly correlated. But anxiety, pain, and
PTSD were not significantly correlated in the structural equation model except for depression, suggesting that
there was an indirect link between anxiety, pain, and PTSD, in which social support played a fully mediating
role. The link between depression and PTSD was direct (95% CI 0.518-0.879, P=0.001), and social support

Symptom clusters Scores [M(P25, P75)] | Positive cases n (%)
Repeated experience symptom cluster | 7(5.00 ~10.00) 81 (25.80)
Avoidance numbing symptom cluster | 10(7.00 ~ 14.00) 44 (14.00)
Increased alertness symptom cluster | 8(6.00 ~ 11.00) 69 (21.90)
PCL-C total scores 25(19.00 ~34.25) 57 (18.20)

Table 1. PCL-C scores and positive detection of PTSD (M(P25, P75), n=314). Abbreviations: PCL-C,

the civilian version of the Post-traumatic Stress Checklist; PTSD, post-traumatic stress disorder; KOA,
Osteoarthritis of knee. Positive cases: a total PCL-C score of > 38 was considered positive for PTSD; Symptom
scores of > 3 for each entry were considered positive; among the three symptom clusters, those with > 1 positive
re-experiencing symptom, > 3 positive avoidance numbing symptoms, and > 2 positive increased alertness
symptoms were adjudged positive for that symptom cluster.
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PCL-C symptom clusters

Items n(%) PCL-C total scores | Repeated experience | Avoidance numbing | Increased alertness

Sex

Male 123(39.20) | 24(19.00~34.00) | 6(5.00 ~ 10.00) 9(7.00 ~ 14.00) 8(5.00 ~ 10.00)
Female 191(60.80) | 27(19.00 ~35.00) 8(5.00~11.00) 10(7.00 ~ 14.00) 9(6.00~11.00)
H/Z -1.133° -0.739° -1.097° - 1.486°

P 0.257 0.460 0.272 0.137

Age

65-74 64(20.40) 25.5(19.00~35.00) | 7(5.00 ~ 10.00) 9(7.00 ~ 14.00) 8(6.00~11.00)
75-84 116(36.90) | 25(18.00 ~34.00) 7(5.00~11.00) 10(7.00 ~ 14.00) 8(5.00 ~10.00)
>85 134(42.70) | 27(17.00~35.00) 9(5.00 ~11.00) 11(7.00 ~ 14.00) 8(5.00 ~12.00)
H/Z 0.167° 0.198* 0.276* 0.463*

P 0.920 0.906 0.871 0.794

Educational levels

Elementary school and below | 153(48.70) | 28(20.00 ~ 35.00) 8(5.00~11.00) 11(7.00 ~ 14.00) 9(6.00 ~12.00)
Middle School and above 161(51.30) | 23(18.00 ~34.00) 6(5.00~10.00) 8(7.00 ~14.00) 8(5.00~10.00)
H/Z -2.398° -1.785° -2.554° -2.147°

P 0.016 0.074 0.011 0.032

Type of pre-retirement occupation

Mental labor 85(27.10) | 21(18.00~33.00) | 6(5.00 ~ 10.00) 8(7.00 ~ 13.50.00) 8(5.00 ~ 10.00)
Physical labor 163(51.90) | 25(19.00 ~ 34.00) 7(5.00~10.00) 10(7.00 ~ 14.00) 8(6.00~10.00)
Unemployed 66(21.00) 32(19.75 ~43.00) 9(5.00~12.25) 11.5(7.75~15.75) 10(6.00 ~ 13.25)
H/Z 10.030? 8.020° 10.920? 9.080*

P 0.007 0.018 0.004 0.011

Salary level (RMB)

<1000 85(27.10) 30(21.00~ 36.50) 9(5.00~11.00) 11(7.00 ~ 14.00) 10(7.00 ~ 12.00)
1000-3000 128(40.80) | 27(19.00 ~35.00) 8(5.00~10.75) 10(7.00 ~ 14.00) 9(5.00~11.00)
3001-5000 76(24.20) 23.5(18.00 ~34.00) | 6(5.00~10.00) 8(7.00~14.00) 8(5.00~10.00)
5001-10,000 22(7.00) 20(17.75~23.50) 5(5.00 ~7.00) 7(7.00~9.50) 6.5(5.00~ 8.25)
>10,000 3(1.00) 18(17.00~/) 5(5.00~ /) 7(7.00~/) 6(5.00~/)

H/Z 15.051* 15.7222 13.570% 11.701*

P 0.005 0.003 0.009 0.020

Smoking

No 239 (76.10) | 25(18.00 ~ 34.00) 6(5.00~10.00) 9(7.00 ~ 14.00) 8(5.00~10.00)
Yes 75 (23.90) | 31(20.00 ~37.00) 9(6.00~13.00) 10(7.00 ~ 14.00) 10(7.00 ~ 12.00)
H/Z -2.504° -3.225 - 1.644° -2.163°

P 0.012 0.001 0.100 0.031
Weekly exercise frequency

No exercise 73(23.20) | 28(20.00~3550) | 6(5.00~11.00) 11(7.00 ~ 14.00) 9(6.00 ~ 12.00)
1-2 times per week 108 (34.39) | 27.5(20.00 ~ 35.00) | 8(5.00 ~10.00) 10(7.00 ~ 14.00) 9(6.00~11.00)
More than 3 times per week 37 (11.78) | 26(19.00 ~36.50) 8(5.00~10.50) 10(7.00 ~ 14.00) 9(6.50 ~ 11.50)
Exercise every day 96 (30.57) | 21(18.00~33.00) 6(5.00 ~10.00) 8(7.00~12.75) 7(5.00 ~10.00)
H/Z 9.328? 5.364% 8.738% 13.195%

P 0.025 0.147 0.033 0.004
Leisure activities

Yes 279 (88.85) | 25(19.00 ~ 34.00) 7(5.00~10.00) 9(7.00 ~ 14.00) 8(6.00~10.00)
No 35 (11.15) | 33(21.00~37.00) 9(5.00 ~12.00) 12(7.00 ~ 14.00) 10(6.00 ~ 13.00)
H/Z -2.074° -1.917° -1.532° -2.078

P 0.038 0.055 0.126 0.038

Any knee stiffness in the last month

No 279 (88.85) | 26(19.00~35.00) | 7(5.00~10.00) 10(7.00 ~ 14.00) 9(6.00 ~ 11.00)
Yes 35(11.15) | 20(17.00~34.00) | 6(5.00~10.00) 8(7.00 ~ 14.00) 7(5.00 ~9.00)
H/Z -1.655" -1.393% -1.225° -2.426"

P 0.098 0.164 0.220 0.015

Any friction sounds in the knee in the last month

No 298 (94.90) | 25(19.00 ~34.00) 7(5.00 ~10.00) 9(7.00 ~ 14.00) 8.5(6.00~11.00)
Yes 16 (5.10) 30.5(20.25 ~49.5) 9.5(6.25~17.75) 12(8.00~18.75) 8(5.25~12.50)
Continued
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PCL-C symptom clusters

Items n(%) PCL-C total scores | Repeated experience | Avoidance numbing | Increased alertness
H/Z -1.901° -2.258° -1.79° -0.046°
P 0.057 0.024 0.073 0.964

Table 2. Analysis of participants’ different characteristics and PCL-C scores (M (P25, P75), n=314).
Abbreviations: PCL-C, the civilian version of the Post-traumatic Stress Checklist; a indicates that Kruskal-
Wallis H nonparametric rank sum test was used (reporting H-values); b indicates that Mann-Whitney U
nonparametric rank sum test was used (reporting Z-values); P<0.05 indicates a significant difference.

Variables | PCL-C SSRS GAD-7 | PHQ-9 | NRS
PCL-C 1

SSRS —0.089** | 1

GAD-7 0.679** -0.081* |1

PHQ-9 0.736** —0.148** | 0.717** | 1

NRS 0.224** —0.187** | 0.256** | 0.247** | 1

Table 3. Correlation analysis between variables (r-value). Abbreviations: PCL-C, the civilian version of the
Post-traumatic Stress Checklist; SSRS, the Social Support Rating Scale; GAD-7, the Generalized Anxiety
Disorder Scale; PHQ-9, the Patient Health Questionnaire depression module; NRS, Numerical Rating Scale; **
Significant at the 0.01 level (two-tailed); * Significant at the 0.05 level (two-tailed).

Index Modified indicators | Adaptation Standard
X 355.089

Pvalue <0.001 0.05<P<1.00%

Xdf 2352 <3%

Goodness of Fit Index (GFI) 0.900 >0.90%

Adjusted Goodness of Fit Index (AGFI) 0.862 >0.80%

Root Mean Square Error of Approximation (RMSEA) |  0.066 <0.08%

Normed Fit Index (NFI) 0.913 >0.90%

Comparative Fit Index (CFI) 0.947 >0.90%

Incremental Fit Index (IFT) 0.948 >0.90%

Table 4. Model fit index.

Re-Experiencing
trauma
Avoidance
numbing
Increased
alertness

PTSD
symptoms

Depression

Fig. 1. Structural equation modeling of pain, anxiety, depression, social support, and PTSD in elderly KOA
patients. Abbreviations: PTSD: Post-traumatic stress disorder; *** Significant at the 0.001 level (two-tailed).
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Boot 95%CI
Effect type Pathway Path coefficient | S.E | P Upper | Lower
Direct effect 1 | Social support>PTSD 0.102 0.061 | 0.072 | —0.017 | 0.215
Direct effect 2 Pain->PTSD 0.035 0.046 | 0.418 | —0.053 0.131
Direct effect 3 | Depression>PTSD 0.701 0.092 | 0.001 | 0.518 0.879
Direct effect 4 Anxiety > PTSD 0.064 0.086 | 0.412 | -0.119 0.218
Indirect effect 1 | Pain-> Social support->PTSD -0.014 0.01 |0.035 | —0.049 | —0.001
Indirect effect 3 | Depression - Social support->PTSD | —0.02 0.023 | 0.108 | —0.098 | 0.006
Indirect effect 3 | Anxiety > Social support->PTSD 0.015 0.021 | 0.159 | —0.006 | 0.092

Table 5. Paths and standardized effects between variables in the model.

played a partial mediating role between depression and PTSD (95% CI: -0.049- -0.001, P=0.035<0.05). The
influence paths and effect relationships of the variables in the model were shown in Table 5.

Discussion
In this study of 314 elderly KOA patients, the prevalence of PTSD was 18.20%. Structural equation modeling
showed that depression directly affected PTSD and pain mediated significantly on PTSD through social support.

Current status of post-traumatic stress disorder in elderly patients with knee osteoarthritis

A total of 314 elderly KOA patients were investigated in this study, and the incidence of PTSD (PCL-C scores > 38)
was 18.20%. This rate is lower than the PTSD incidence of 20% to 40% in orthopedic patients undergoing
surgery in previous studies'>!”, but still suggests that our KOA patients face non-negligible mental health
risks. Our findings remain revealing because prior studies have focused on orthopedic patients undergoing
surgery. Compared with orthopedic patients undergoing surgery, elderly KOA patients do not experience direct
physical trauma from surgical procedures, but long-term knee pain and dysfunction are equally physically and
psychologically traumatizing®’. Stressors associated with KOA involve pain, negative psychology, life stressors,
and the experience of illness caused by recurrent symptoms, such as disability, financial burden, and social
stigma*?®. There are also multifaceted factors, such as uncertainty about the effectiveness of treatment and
concerns about future declines in quality of life5'.

In this study, among the three significant syndromes of stress disorder, the positive detection rate of repeated
experience symptoms (e.g., persistent pain memories, nightmares, etc.) was the highest at 25.80%. This result
reflects the psychologically solid memory and repeated experience of pain in KOA patients, an experience
that may further exacerbate their psychological burden and risk of PTSD. KOA patients endure persistent and
repeated pain for a long time, and multiple neurotransmitters are altered in the body*®. During joint pain, the
body will release inflammatory response-causing substances, such as calcitonin gene-related protein, substance
P, prostaglandin E2, and serotonin?’, which sensitize peripheral receptors. These mediators interact with each
other to increase and maintain the body’s response to pain. When patients experience falls and fractures, they
are overly careful and hypervigilant in their daily activities. Whenever pain strikes, patients frequently recall
scenes of falls and injuries*!. To cope with the internal fear and anxiety, patients may begin to avoid exposure to
pain-producing activities or environments, such as sports, which limit limb movement and are not conducive
to recovery. Symptoms of increased alertness followed this (e.g., easily startled, difficulty sleeping, etc.), with a
positive detection rate of 21.90%. This may be related to the fact that KOA pain causes patients to experience
an awakening from dreams, which triggers sleep disturbances, and that past symptoms of pain and joint
abnormalities put patients on high alert, making it difficult for them to relax and rest.

Factors influencing post-traumatic stress disorder in elderly patients with knee osteoarthritis
In this study, education level, salary level, occupation type, weekly exercise frequency as well as smoking, leisure
activities, and abnormal symptoms (stiffness, friction sounds) in the knee joint in the last month were the
influencing factors for the development of PTSD in elderly KOA patients. First, patients with higher education
and salary levels are less likely to develop PTSD, and this group can obtain authoritative knowledge about KOA
treatment and rehabilitation through multiple channels, reducing the fear of lack of information. Patients with
higher wage levels have a lower medical burden and a better environment to promote recovery. Unemployed
patients are more likely to develop PTSD, considering that unemployment may lead to economic pressure, loss
of social role, and a decrease in self-worth, thereby exacerbating psychological trauma. According to correlation
analysis, patients’ pain levels are significantly and positively correlated with PTSD, and patients are thus prone
to be positive for PTSD. In addition, patients who smoked had less daily exercise and had no leisure activities
during the day were more likely to develop PTSD. It has been shown that KOA is a systemic disease that interacts
with the patient’s psychological activity and social dysfunction (anxiety, depression, and other psychiatric
disorders)****. Knee pain can be alleviated and disease recovery promoted through reasonable physical activity
and healthy lifestyle habits, reducing the stress associated with joint pain, anxiety, and depression. Related
studies** have shown that re-experiencing a traumatic event or being in a relevant environment has a predictive
power for PTSD. The present study confirms the conclusion that the recent symptoms of joint discomfort
prompted patients to relieve severe pain, increased fear of disease exacerbation, and induced PTSD to some
extent. Based on the above influences on patients’ general characteristics, it suggests that healthcare professionals
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need to comprehensively assess the condition of KOA patients, provide targeted treatment, and encourage a
healthy lifestyle to enhance patients’ psychological resilience.

Direct effects of pain, anxiety, depression and social support on post-traumatic stress
disorder in elderly patients with knee osteoarthritis

In this study, social support was negatively correlated with PCL-C; anxiety, depression, and pain were positively
correlated, a finding that is consistent with the results of several national and international studies®*>~*3. It shows
that the above factors are equally induced in patients to develop PTSD related even if they did not undergo surgery.
Increased anxiety, decreased ability of the patient to cope with the disease, difficulties in effectively dealing with
the negative emotions that arise after each pain episode, and loss of sense of control and self-confidence elevate
the risk of PTSD'. Yan Yan et al.!” showed that social support is a high-risk influencing factor affecting the
occurrence of PTSD in orthopedic patients. Good social support can buffer the pressure of all parties and help
patients cope with pain and negative emotions. On the contrary, patients lacking social support have increased
feelings of loneliness and helplessness, inducing PTSD. Through structural equation modeling, depression was
found to have a direct and significant positive effect on the development of PTSD in elderly KOA patients, with
a path effect value of 0.701. This result emphasizes the central role of depression in the pathogenesis of PTSD in
elderly KOA patients. It is similar to the findings of Gootzeit et al.*®. Depression, which is usually characterized
by persistent feelings of hopelessness and helplessness, not only affects the patient’s psychological well-being
but may also exacerbate their perception of pain and dysfunction, thereby increasing the risk of PTSD!®. Some
studies have emphasized the role of strategies such as cognitive-behavioral therapy in reducing PTSD symptoms
by addressing patients’ negative thought patterns®. This finding enlightens healthcare professionals to identify
and assess depressive symptoms in elderly KOA patients early, and psychological screening tools such as the
Hamilton Depression Inventory can be used regularly to detect depressive tendencies in a timely manner and
implement strategies such as cognitive-behavioral therapy for counseling.

The mediating role of social support in post-traumatic stress disorder in elderly patients with
knee osteoarthritis

This study revealed a significant mediating role of social support between pain and PTSD. Specifically, the lower
the level of social support, the more severe the patients’ PTSD symptoms. Co-morbidity between pain and
PTSD has been demonstrated!>C. The present study enriches the mediating role of social support between the
two. Patients presenting with PTSD were associated with persistent pain, stress, and social isolation®!. Elderly
patients with KOA face dual stressors (i.e., recurrent knee pain triggering a physiologic stress response and pain-
induced psychological stress of anxiety and depression). Social support provides an environment that facilitates
psychological and physiological adaptation and may attenuate the association between pain and PTSD. On the
one hand, social support has a buffering effect, reducing the psychological impact of pain and stress on the
individual. On the other hand, social support enhances adaptation, promotes effective coping with stress, and
reduces the risk of PTSD. Social support, as an essential psychological resource, reduces the risk of PTSD to
a certain extent by alleviating patients’ fear and avoidance behavior toward pain-related traumatic events®.
This result reveals that healthcare professionals should pay attention to social support, patients’ physical health,
and pain relief when treating KOA. Good social support is good medicine to encourage patients to establish
positive social connections, strengthen the supportive role of family and society, and provide patients with more
psychological and emotional support to help them better utilize this resource to cope with the challenges of pain
and PTSD.

Limitations

This study provides a reference point for investigating the current status of PTSD in older KOA patients.
However, there are some limitations to this study. First, the cross-sectional study design did not allow for a more
precise determination of causal relationships between variables. Second, the results of the main variables in
this study were obtained subjectively through the respondents and there may be unavoidable recall bias. Third,
due to the COVID-19 pandemic, the data were collected over a short period of time, which may have affected
the representativeness of the sample. In addition, pain characteristics (e.g., pain intensity and duration) may be
potential risk factors for PTSD in patients with KOA, but they were not explored in depth in this study. Future
studies should further explore the role of pain characteristics in the pathogenesis of PTSD in patients with KOA
and assess the effectiveness of targeted interventions.

Conclusion

In this study, for the elderly patients with KOA who underwent surgery PTSD positive detection rate of 18.20%.
Some of the general information is an influencing factor for PTSD positivity in patients, such as low level of
education, low salary, and unemployment. In addition, pain, anxiety, depression, and social support were closely
related to PTSD, with depression directly affecting the development of PTSD in elderly KOA patients; social
support mediated the relationship between pain and PTSD. These findings reveal that PTSD is influenced by
multiple factors and provide a theoretical basis for clinical intervention. Clinicians should pay attention to the
psychological impact of pain in elderly patients with KOA, intervene promptly for depressive symptoms, and
reduce the risk of PTSD by improving the level of social support.
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