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Purpose: This study aims to evaluate early postoperative treatment satisfaction among patients with severe knee osteoarthritis (KOA)
undergoing unicompartmental knee arthroplasty (UKA) and to identify modifiable factors influencing this outcome, informing
strategies to improve patient care pathways.

Methods: A retrospective analysis of 99 severe KOA patients undergoing UKA was conducted, with satisfaction levels assessed three
months postoperatively. Patients were stratified into satisfied and dissatisfied groups. Differences in demographic, clinical, and
psychological variables were analyzed using appropriate statistical tests. Binary logistic regression was used to identify independent
predictors of dissatisfaction. A post-hoc power analysis confirmed the study was adequately powered to detect the observed difference
in the primary anthropometric variable (Body Mass Index) between groups.

Results: Twenty-one patients (21.2%) reported dissatisfaction. Significant differences were observed in age, BMI, waist circumfer-
ence, Self-Rating Anxiety Scale (SAS), and Self-Rating Depression Scale (SDS) scores (all P<0.05). Notably, the receipt of
a preoperative preventive pain psychological intervention was also significantly associated with higher satisfaction in univariate
analysis (P=0.008). The dissatisfied group exhibited higher Visual Analog Scale (VAS) pain scores throughout the three-month follow-
up. The final multivariate logistic regression model, which identified BMI, waist circumference, and 1-month VAS score as
independent predictors, showed excellent predictive accuracy (AUC=0.981).

Conclusion: Higher BMI, larger waist circumference, and greater subacute pain at one month are independent predictors of early
dissatisfaction after UKA. Psychological factors, including preoperative anxiety, depression, and the lack of preventive pain
psychological interventions, are also strongly associated with this outcome. Reducing postoperative pain, particularly at one month,
enhances surgical outcome evaluations at this early time point. Clinicians should consider a multifactorial approach targeting these
modifiable risk factors to improve satisfaction.
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Introduction
Knee osteoarthritis (KOA) is a chronic degenerative joint disease prevalent among older adults, characterized by cartilage loss
and osteophyte formation that affects multiple joint structures, including the meniscus and subchondral bone, leading to
chronic pain and disability.' * Recent epidemiological data estimate that over 140 million individuals in China are affected,
with a prevalence exceeding 40% in adults aged >60 years.”’ Unicompartmental knee arthroplasty (UKA) is increasingly
preferred for severe medial compartment KOA due to its minimally invasive nature, faster recovery, and preserved knee
kinematics compared to total knee arthroplasty.®’ Biomechanical studies highlight UKA’s advantage in maintaining native
joint biomechanics, reducing polyethylene wear, and lowering revision rates.'® !>

Despite its benefits, patient satisfaction post-UKA remains variable (reported rates of dissatisfaction range from
14-30%), influenced by preoperative psychological states, pain management, and rehabilitation adherence.'® The three-

month time point was chosen for this study as it represents a critical milestone in early recovery, by which time acute
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surgical pain should have substantially subsided, and patients have begun to form a stable perception of their functional
outcomes and overall surgical success, making it a relevant period for assessing initial satisfaction.'* This study includes
patients approaching or within early geriatric stages, providing insights applicable to the broader aging population
undergoing this procedure. Recent pathophysiological evidence suggests that systemic inflammation and metabolic
factors (eg, elevated BMI) may exacerbate postoperative pain, indirectly affecting satisfaction.'”> However, there is
a relative paucity of studies comprehensively analyzing the dynamics of short-term satisfaction or integrating a broad
range of psychological, physiological, and anthropometric predictors in the early postoperative period for UKA patients.
Understanding these early factors is crucial as they may establish the trajectory for longer-term outcomes.

The originality of this research is centered on three aspects that differentiate it from prior work. First, it specifically
examines the impact of preventive pain psychological interventions on early satisfaction, a factor that has been under-
explored in short-term UKA outcome studies. Second, it integrates biochemical markers with established psychosocial
metrics and anthropometric data to develop a more holistic predictive framework. Third, by focusing on the early pain
trajectory and identifying potentially modifiable preoperative and perioperative factors, this study seeks to provide
actionable insights for optimizing care pathways to enhance patient satisfaction in the critical early recovery phase
following UKA, an area where existing research has often concentrated on longer-term outcomes or a more restricted set
of variables.

The primary aim of this study is to identify demographic, clinical, psychological, anthropometric, and biochemical
predictors of 3-month postoperative satisfaction in patients undergoing UKA, while the secondary aim is to evaluate the
correlation between early pain reduction and patient-reported satisfaction. We hypothesize that preoperative psycholo-
gical support, effective pain management (reflected by lower early postoperative VAS scores), and physiological stability
(eg, optimized hemoglobin levels, lower BMI) are critical determinants for optimizing short-term satisfaction in UKA
patients.

Materials and Methods

Patient Information

All 99 patients undergoing unicompartmental knee arthroplasty (UKA) were retrospectively enrolled from North China
Medical Xingtai General Hospital between January 2015 and April 2023. This study employed a retrospective cohort
design. During this period, 128 consecutive UKA cases were screened, with 29 excluded due to incomplete data (n=18),
loss to follow-up (n=8), or comorbidities significantly affecting recovery (n=3). Follow-up was conducted via a
combination of telephone calls and outpatient clinic visits.

Inclusion and Exclusion Criteria

Inclusion criteria: (1) Medial compartment knee osteoarthritis confirmed by radiographic Kellgren-Lawrence grade >3;'¢
(2) Primary UKA performed by senior surgeons with >5 years of joint replacement experience; (3) Availability of
complete preoperative/postoperative records. Exclusion criteria: (1) Inflammatory arthritis, active infection, or significant
lateral/patellofemoral compartment involvement requiring intervention; (2) Clinically documented cognitive impairment
limiting the ability to provide self-reported outcomes; (3) Concurrent malignancies or other life-threatening conditions
that would confound recovery or satisfaction assessment. These criteria aimed to isolate UKA-specific outcomes by
minimizing confounding factors.

Surgical Protocol and Postoperative Care

All UKA surgeries were performed under spinal anesthesia with a pneumatic tourniquet (250-300 mmHg).
A standardized medial parapatellar approach and cemented fixed-bearing implants (Zimmer Biomet™) were used.
Postoperative care included 24-hour multimodal analgesia (oral celecoxib 200 mg BID + intravenous tramadol 50 mg
PRN), cryotherapy, and a structured rehabilitation protocol: ambulation with walker on postoperative day 1, range-of-
motion exercises from day 2, and outpatient physiotherapy twice weekly for 6 weeks. The “Preventive Pain
Psychological Intervention” consisted of a standardized, single 30-minute preoperative session delivered by a trained
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clinical nurse specialist. The session included education on the expected postoperative pain trajectory, management of
patient expectations, and instruction in basic cognitive-behavioral coping strategies, such as guided relaxation and
distraction techniques.

Detection Indicators

Satisfaction Assessment

Patient satisfaction was evaluated 3 months postoperatively using a 5-point Likert scale (1=very dissatisfied, 2=dis-
satisfied, 3=neutral, 4=satisfied, to 5=very satisfied). Patients scoring <3 were classified as “dissatisfied” and those
scoring >4 as “satisfied”.!” Data validity was ensured as assessments were conducted by two trained nurses blinded to
other clinical outcomes.

Psychological and Functional Metrics

Self-Rating Anxiety Scale (SAS)'® and Self-Rating Depression Scale (SDS)'® were administered preoperatively. Both
scales demonstrated high internal consistency in our cohort (Cronbach’s 0=0.89 for SAS, 0=0.85 for SDS), confirming
their reliability. The function in Activities of Daily Living (ADL) was assessed using the relevant subscale from the Knee
Injury and Osteoarthritis Outcome Score (KOOS-ADL).'” The KOOS is a validated, patient-reported outcome measure
specifically designed for knee conditions, including osteoarthritis, and its ADL subscale evaluates difficulty in perform-
ing daily physical activities.?

Pain Evaluation

Visual Analog Scale (VAS) scores (0=no pain, 10=worst imaginable pain) were recorded preoperatively and
at postoperative day 1, day 7, 1 month, and 3 months postoperatively. The VAS showed excellent test-retest reliability
(ICC=0.92) in our population.*!

Statistical Methods

Data were analyzed using SPSS 25.0 (IBM Corp). Continuous variables were tested for normality via the Shapiro—Wilk
test. Homogeneity of variances for ¢-tests was assessed using Levene’s test. Normally distributed data (mean + SD) were
compared using independent t-tests; non-parametric data (median [IQR]) used Mann—Whitney U-tests. Categorical
variables (n, %) were analyzed with x* or Fisher’s exact tests. For repeated measures (eg, VAS trends over time and
between satisfaction groups), mixed-effects models with Bonferroni correction for multiple comparisons were applied.
Binary logistic regression was used to identify independent predictors of dissatisfaction; variables with P<(.1 in
univariate analysis were considered for inclusion in the multivariate model, which was built using a backward stepwise
(likelihood ratio) selection method. Model discrimination was assessed via Receiver Operating Characteristic (ROC)
curves (Area Under the Curve [AUC] reported with 95% CI). The sample size of 99 patients, with 21 in the dissatisfied
group (event rate = 21.2%), was determined retrospectively. For the primary multivariate logistic regression analysis, this
sample size allowed for approximately 7 events per predictor variable (EPV) in the final three-variable model, which is
within acceptable limits for exploratory studies.”? A post-hoc power analysis was conducted for the key independent
t-test comparison of BMI between satisfied (25.6+2.4 kg/m?) and dissatisfied (30.5+2.5 kg/m?) groups. With an alpha of
0.05, the study achieved a power greater than 0.99 to detect the observed difference, indicating the sample was adequate
for this specific comparison. Significance threshold: P<0.05.

Results

Baseline Information

This study included 99 patients undergoing UKA, with follow-up satisfaction assessed at 3 months postoperatively. The
dissatisfied group comprised 21 patients (21.2%), and the satisfied group comprised 78 patients (78.8%). Demographic
and clinical characteristics are detailed in Table 1. Age, BMI, waist circumference, receipt of preoperative preventive
pain psychological interventions, Self-Rating Anxiety Scale (SAS), Self-Rating Depression Scale (SDS), hemoglobin
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Table | Baseline Information and Univariate Analysis of Factors Associated with Patient Satisfaction

Parameters Satisfied (n=78) Unsatisfied (n=21) Z/itIX? P

Age (years) 63.4+6.8 58.0+5.3 3.377 0.001
Gender (Male/Female) 27 / 51 4117 1.864 0.172
Educational level (SElementary school / High school+) 51727 1576 0.272 0.602
Days in hospital (median [IQR]) 9.0 (8.0, 10.0) 9.0 (8.0, 10.0) Z=0.598 0.550
Total cost (CNY, median [IQR]) 30,590.0 29,622.0 Z=1.554 0.120

(29,056.5, 32,615.5) (28,094.5, 31,789.0)

BMI (kg/m?) 25.6+2.4 30.5+2.5 t=8.119 <0.001
Waistline (cm) 91.5¢11.5 111.3£8.3 t=5.731 <0.001
Thigh circumference (cm) 55.1+7.3 57.0+4.8 t=0.910 0.363
Surgical time (minutes) 57.7x17.3 65.1+20.6 t=1.674 0.097
Postoperative Day | VAS Score 4.1£1.1 6.5+1.3 t=8.230 <0.001
Postoperative de-crutching time (days median [IQR]) 28.0 (28.0, 30.0) 30.0 (28.0, 30.0) 7=0.934 0.350
Postoperative thrombosis (Yes/No) 23/ 54 6/15 X?=0.013 0.908
Surgical history (any prior knee surgery) (Yes/No) 23 /50 6/ 14 X2=0.017 0.897
Hypertension (Yes/No) 40/ 38 1477 X?=1.579 0.209
Arthritis Classification (Kellgren-Lawrence) (IlIl/IV) 7513 20/ 1 X?=0.036 0.850
Preventive Pain Psychological Intervention (Yes/No) 511727 7/14 7.005 0.008
SAS (score) 41.2£7.5 59.0+7.0 t=6.258 <0.001
SDS (score) 40.2+7.2 56.8+7.0 t=6.249 <0.001
Hemoglobin (g/L), Pre-op 135.6%1.5 133.0£3.0 t(pooled)=18.937 <0.001
Hemoglobin (g/L), Post-op 121.7£1.4 118.1£2.8 t(pooled)=19.001 <0.001
Platelet (x10°/L), Pre-op 243.7+65.2 256.3+42.1 t(pooled)=15.058 <0.001
Platelet (x10°/L), Post-op 204.7+54.7 218.0+41.7 t(pooled)=15.210 <0.001

Notes: Bold indicates statistically significant differences (P<0.05). Data are mean * SD, n (%), or median (IQR) as indicated.
Abbreviations: BMI, Body Mass Index; SAS, Self-Rating Anxiety Scale; SDS, Self-rating depression scale; VAS, Visual Analog Scale.

(both pre- and post-operatively), and platelet levels (both pre- and post-operatively) differed significantly between the
satisfied and dissatisfied groups (P<0.05, Table 1).

Changes in Pain and Function Scores Before and After Surgery

Preoperative to 3-month postoperative VAS scores differed significantly between groups (P<0.001, mixed-effects model).
A significant time-satisfaction interaction effect was observed (P<0.001), indicating that the pattern of pain score changes
over time differed between the satisfied and dissatisfied groups. The dissatisfied group consistently reported higher pain
scores at all postoperative intervals (with particularly high scores on postoperative day 1, consistent with results in
Table 1) (Figure 1A). ADL scores improved significantly over time for both groups (P<0.001, mixed-effects model) but
differed significantly between groups at all postoperative intervals, with the satisfied group reporting better function. No
significant time-satisfaction interaction was observed (P=0.722), indicating that while the absolute ADL scores differed,
the trajectories of functional improvement were largely parallel between the two groups (Figure 1B).

Logistic Regression Models

Binary logistic regression (dependent variable: dissatisfaction) identified BMI (OR=1.32, 95% CI: 1.05-1.66; P=0.041),
waist circumference (OR=1.18, 95% CI: 1.02-1.37; P=0.028), and 1-month VAS score (OR=2.45, 95% CI: 1.35-4.44;
P=0.003) as independent predictors of dissatisfaction. Age was not a significant independent predictor in the multivariate
model (P=0.431). Preventive pain psychological intervention, while significant in univariate analysis (OR for “No
Intervention” = 3.78, P=0.012), was not retained in the final multivariate model, possibly due to its correlation with

other variables like preoperative SAS/SDS or postoperative VAS scores. More details are shown in Table 2.
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Figure | Trends in (A) VAS scores and (B) ADL scores from preoperative baseline to 3 months postoperatively, by satisfaction group. VAS: Visual Analog Scale (Higher
scores indicate worse pain). ADL: Activities of Daily Living (Higher scores indicate better function). Error bars represent the 95% Confidence Interval.

Diagnostic Value of Included Parameters

ROC analysis (Figure 2) for individual predictors revealed high diagnostic accuracy for predicting dissatisfaction for
BMI (AUC=0.928), SAS (AUC=0.945), and SDS (AUC=0.945). The 1-month postoperative VAS score also showed
good predictive ability (AUC=0.871). The combined multivariate logistic regression model (including BMI, waist
circumference, and 1-month VAS score) achieved an excellent AUC of 0.981 (95% CI: 0.933-0.998), with
a sensitivity of 90.5% and a specificity of 96.2% for predicting dissatisfaction at a model-derived probability cutoff of
>(0.387 (Table 3).

Discussion
This study investigated factors associated with patient satisfaction three months after unicompartmental knee arthro-

plasty, revealing that 21.2% of patients reported dissatisfaction at this early postoperative juncture. Our key findings

Table 2 Logistic Regression Results for Predictors of Dissatisfaction (3 Months Post-UKA)

Detection Indicators Univariate Analysis P Multivariate Analysis P
OR (95% CI) (Backward Stepwise LR)
OR (95% CI)
Age (years, per year increase) 1.148 (1.051, 1.255) 0.002 0.938 (0.802, 1.097) 0.431
Gender (Male vs Female [Ref]) 0.444 (0.136, 1.453) 0.180 Not Selected -
BMI (kg/m?, per unit increase) 1.791 (1.371, 2.339) <0.001 1.319 (1.046, 1.663) 0.041
Waistline (cm, per cm increase) 1.161 (1.091, 1.235) <0.001 1.182 (1.018, 1.373) 0.028
Preventive Pain Psychological Intervention (No vs Yes [Ref]) 3.778 (1.334, 10.698) 0.012 Not Selected -
SAS (per point increase) 1.259 (1.153, 1.375) <0.001 Not Selected -
SDS (per point increase) 1.278 (1.164, 1.403) <0.001 Not Selected -
VAS score after one-month (per point increase) 4.798 (2.408, 9.560) <0.001 2.448 (1.351, 4.436) 0.003

Notes: “Not Selected” indicates variable was not retained in the final multivariate model by the stepwise selection process. Bold indicates statistically significant differences
(P<0.05).
Abbreviations: OR, Odds Ratio; Cl, Confidence Interval; Ref, Reference category.
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Figure 2 Receiver Operating Characteristic (ROC) curves for the independent predictors from the final multivariate model (BMI, Waistline, VAS at | month) and the
combined regression model in predicting 3-month postoperative dissatisfaction.
Abbreviation: AUC, Area Under the Curve.

indicate that higher BMI, larger waist circumference, and higher 1-month postoperative VAS scores were independent
predictors of dissatisfaction. Additionally, in univariate analyses, older age, lack of preoperative preventive pain
psychological intervention, higher preoperative anxiety (SAS) and depression (SDS) scores, and lower pre- and post-
operative hemoglobin and platelet levels were significantly associated with dissatisfaction. These results underscore the
multifactorial nature of early patient satisfaction following UKA, encompassing anthropometric, psychological, physio-
logical, and pain-related dimensions.

Our findings regarding the strong predictive role of early postoperative pain align with studies like Singh et al
(2019), who identified early postoperative pain trajectories as critical predictors of longer-term satisfaction after total
knee arthroplasty.?® This study contributes to the existing literature by demonstrating that a combination of preopera-
tive factors including psychological state (anxiety, depression), receipt of specific psychological interventions, and
physiological markers (hemoglobin, platelets), alongside anthropometric measures (BMI, waist circumference), are
associated with short-term satisfaction after UKA. The link between psychological distress and poorer outcomes is

Table 3 Area Under the ROC Curve for Selected Univariate Predictors and the Final Multivariate Model in Predicting Dissatisfaction

Detection Indicators AUC | SE 95% CI Sensitivity | Specificity | Youden Optimal P
(%) (%) Index Cutoff

Age (years) 0.732 | 0.058 | 0.634-0.816 | 76.19 58.97 0.352 <58 <0.001
BMI (kg/m?) 0.928 | 0.027 | 0.858-0.970 | 100.00 7436 0.744 >27.5 <0.001
Waistline (cm) 0.908 | 0.030 | 0.834-0.957 | 100.00 69.23 0.692 >98 <0.001
Preventive Pain Psychological 0.660 | 0.059 | 0.558-0.752 | 66.67 65.38 0.321 No 0.007
Intervention (No) Intervention

SAS (score) 0.945 | 0.025 | 0.880-0.981 | 85.71 94.87 0.806 >54.5 <0.001
SDS (score) 0.945 | 0.024 | 0.880-0.981 | 85.71 88.46 0.742 >49.5 <0.001
VAS score after one-month (score) 0.871 | 0.043 | 0.788-0.930 | 85.71 88.46 0.742 >| <0.001
Combined Logistic Regression Model | 0.981 | 0.011 | 0.933-0.998 | 90.48 96.15 0.866 >0.387 <0.001

Notes: (Optimal cutoff value based on Youden Index for univariate predictors; predicted probability for the combined model). Bold indicates statistically significant
differences (P<0.05).
Abbreviations: SE, Standard Error; Cl, Confidence interval; AC, Associated criterion.
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well-established, potentially mediated through exacerbated inflammatory responses or altered pain perception, which
can delay recovery.>*?* Notably, the dissatisfied group exhibited significantly higher preoperative anxiety (mean SAS
59.0) and depression (mean SDS 56.8), supporting the hypothesis that psychosocial factors modulate pain perception
pathways and influence overall satisfaction in UKA patients. These results emphasize the potential benefits of
integrated biopsychosocial care models,”® which can complement traditional biomechanical-focused approaches to
UKA outcome assessment.

Several limitations warrant consideration: First, the short 3-month follow-up precludes assessment of long-term
satisfaction dynamics; future studies should aim for longer follow-up periods. Second, the retrospective design introduces
risks of selection bias, as the 29 excluded patients may have differed systematically from the study cohort. Third,
variations in individual patient adherence to the standardized rehabilitation protocol were not quantified, which could
influence outcomes. Future prospective studies could incorporate objective measures (eg, wearable sensors or patient
diaries) to track rehabilitation compliance. Fourth, this was a single-center study, which may limit the generalizability of
the findings. Lastly, while a post-hoc power analysis for BMI showed adequate power, the exploratory nature of the study
and the limited number of events per variable in the regression model mean that the findings, particularly for secondary
predictors, should be interpreted with caution until confirmed in larger cohorts.

From a clinical perspective, our findings suggest an actionable framework for improving patient care. Patients
presenting with risk factors such as BMI >27.5 kg/m?, high preoperative anxiety/depression scores, or who do not
receive preventive pain psychological interventions, should be identified as being at higher risk for dissatisfaction.
A 1-month VAS score indicating significant ongoing pain should prompt closer attention and potentially intensified
multidisciplinary care. This could include targeted weight management advice, enhanced psychological support, and
optimized pain management strategies. Such an approach could reduce dissatisfaction rates by targeting modifiable risk
factors preemptively or early in the postoperative course.

Conclusion

This study identifies higher BMI, larger waist circumference, and greater subacute postoperative pain (1-month VAS
score) as significant independent predictors of patient dissatisfaction three months following UKA. Additionally, factors
such as preoperative psychological distress (anxiety, depression) and the absence of a preventive pain psychological
intervention were associated with dissatisfaction in univariate analyses. These findings highlight the critical need for
a multifactorial approach to optimizing early patient satisfaction, integrating preoperative optimization protocols that
include psychological support, metabolic risk reduction, and robust perioperative and early postoperative pain control.
Reducing early postoperative pain, particularly within the first month, appears to be a key element. Future prospective,
multicenter studies with extended follow-up periods are necessary to confirm these findings and evaluate the cost-
effectiveness of targeted interventions.

Abbreviations

VAS, Visual Analog Scale; ADL, Activities of Daily Living; SAS, Self-Rating Anxiety Scale; SDS, Self-Rating
Depression Scale; KOA, Knee Osteoarthritis; UKA, Unicompartmental Knee Arthroplasty; BMI, Body Mass Index;
AUC, Area Under the Curve; ROC, Receiver Operating Characteristic; CI, Confidence Interval; OR, Odds Ratio; ICC,
Intraclass Correlation Coefficient; SD, Standard Deviation; IQR, Interquartile Range.
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