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Purpose: To define the Minimal Clinically Important Difference (MCID) for the Brief Pain Inventory (BPI) during the perioperative
period of Unicompartmental Knee Arthroplasty (UKA).

Methods: A total of 394 UKA patients were recruited from January 2022 to October 2024, following the inclusion and exclusion
criteria. During hospitalization, each patient completed the Likert scale and BPI scale to record pain and functional changes pre- and
postoperatively during the perioperative period. Based on the Likert scale responses, patients were divided into the “Improvement
Group” and “Non-Improvement Group”. The MCID of the BPI scale in UKA patients during the perioperative period was analyzed
and calculated using three methods: the anchor-based method, the distribution-based method, and ROC curve analysis. The ROC curve
method determined the cut-off value for MCID based on the area under the curve (AUC) and the optimal Youden index.

Results: Based on the Likert scale responses, 154 patients were classified into the “Improvement Group” and 79 patients into the
“Non-Improvement Group”. The MCID values of the BPI scale calculated by the three methods were as follows: for BPI-PI, the
MCID values were 1.66 (anchor-based method), 1.02 (distribution-based method), and 1.63 (ROC curve analysis, AUC = 0.907, P <
0.001); for BPI-GII, the MCID values were 2.02 (anchor-based method), 1.04 (distribution-based method), and 1.90 (ROC curve
analysis, AUC = 0.934, P < 0.001).

Conclusion: Given the potential discrepancies in MCID values calculated by different methods, the values derived from the anchor-
based method and ROC curve analysis were closer to each other and demonstrated higher reliability compared to those obtained using
the distribution-based method. Furthermore, this study provides valuable reference data for assessing perioperative pain in UKA
patients, which can assist in optimizing pain management strategies and improving postoperative recovery experiences.
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Introduction

Unicompartmental knee arthroplasty (UKA) has become a key component in the stepwise treatment of knee osteoarthritis
and is now the preferred surgical option for treating unicompartmental joint disease." While UKA offers advantages such
as minimal invasiveness and rapid recovery, many patients still experience acute postoperative pain, which significantly
hinders early knee flexion exercises and the assessment of prosthesis fitting.> The growing adoption of Enhanced
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Recovery after Surgery (ERAS) principles has demonstrated that multimodal analgesia strategies can significantly
improve postoperative pain management in UKA. Effective pain management not only reduces the use of
Nonsteroidal Anti-inflammatory Drugs (NSAIDs) and lowers the risk of gastrointestinal complications, but also enhances
the likelihood of achieving a straight leg raise within 6 hours post-surgery, accelerates the time to the first mobilization,
and supports the achievement of ERAS goals.® Therefore, in the perioperative management of UKA, a dynamic pain
trajectory monitoring system plays a critical evidence-based role in the development of personalized analgesia plans.

Pain is a complex and multifaceted experience, and its quantification must be done indirectly. The International Association
for the Study of Pain (IASP) defines pain as: “An unpleasant sensory and emotional experience associated with or resembling
that associated with actual or potential tissue damage™ This concept is based on a biopsychosocial framework, which
emphasizes the need for healthcare professionals to apply this model in the recognition and treatment of pain in musculoskeletal
disorders. Numerous Patient-Reported Outcome Measures (PROMs) have been developed to assess pain and to capture changes
in patients’ pain perception in real-time, providing valuable decision support for optimizing pain management. Examples
include the Visual Analog Scale (VAS), Numeric Rating Scale (NRS), and Verbal Rating Scale (VRS).” However, traditional
pain scales are typically unidimensional in nature. While many pain studies utilize the VAS, which often ranges from 0 to
100 mm, the BPI employs a validated 11-point NRS ranging from 0 to 10 for both intensity and interference. Initiative on
Methods, Measurement, and Pain Assessment in Clinical Trials IMMPACT) recommends using average pain and worst pain to
describe pain severity, which helps assess pain in clinical trials. The Brief Pain Inventory (BPI) is a multidimensional scale used
to assess pain intensity, including the most severe, least severe, average, and current pain levels.’

The BPI is a commonly employed tool in clinical and epidemiological research, primarily used for assessing both acute and
chronic pain.” This multidimensional scale measures not only the location, intensity, and treatment effects of pain but also
evaluates how pain interferes with the patient’s daily functioning. The BPI provides two primary scores: the BPI Pain Intensity
(BPI-PI), which is an average of the four intensity items, and the BPI General Interference Items (BPI-GII), which measures how
pain impacts daily activities, mood, and quality of life. Originally developed in English, the BPI has since been translated and
validated into Italian, Japanese, Greek, Spanish, Chinese, Russian, Portuguese, and Amharic (Ethiopia), demonstrating strong
psychometric properties.** !4

In clinical research, efficacy is often determined by statistical significance, but statistical significance does not necessarily
equate to clinical relevance. The minimum clinically important difference (MCID) of a scale, however, provides a more
accurate reflection of clinical outcomes.'>'® Previous BPI MCID studies have shown that for fibromyalgia patients, the MCID
for average pain and pain severity scores in the BPI are 2.1 and 2.2, respectively.'” In evaluating pain and facial function in
fibromyalgia patients, the MCID for worst pain intensity and average pain in trigeminal neuralgia (TN) patients improved by
57% and 28%, respectively, with the MCID for daily function improving by 75%. These findings offer meaningful guidance
for assessing and designing interventions in the field of trigeminal neuralgia.'® To our knowledge, previous studies have
reported the MCID of the VAS during the perioperative period of total knee arthroplasty (TKA). In addition, our group has
investigated the MCID of the BPI in TKA patients and established reference values for long-term postoperative outcomes.
However, no study has yet explored the MCID of the BPI during the perioperative period of UKA. 1920 Thig gap is particularly
important because the absence of clear quantitative benchmarks in perioperative pain management for UKA patients often
leads to ambiguous assessments of treatment effectiveness. Research suggests that using the MCID standard to evaluate pain
intervention outcomes improves the accuracy of pain management goal setting, thereby enhancing clinical results.?' Therefore,
this study aims to establish the MCID value for the BPI scale in the perioperative period of UKA, enabling healthcare
professionals to more accurately assess postoperative pain management outcomes, ultimately improving perioperative care for
patients. If a patient’s BPI score change reaches or exceeds the MCID, it indicates sufficient pain improvement, justifying the
continuation or adjustment of the current treatment plan to ensure an enhanced quality of life for the patient.

Materials and Methods

Patients
After receiving approval from the Ethics Committee of our hospital (Ethics No. 202201005), this study was conducted as
a prospective cohort study in the Department of Orthopedics at Honghui Hospital, Xi’an, Shaanxi, China, from
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January 2022 to October 2024, with all participants providing written informed consent. The inclusion criteria were:*>2?

a) clinically diagnosed primary unilateral knee osteoarthritis (KOA), confirmed by imaging (Kellgren-Lawrence grade
>2); b) undergoing primary unilateral UKA surgery without cognitive impairment; ¢) preoperative American Society of
Anesthesiologists (ASA) classification of 1-3, with the surgeon assessing the patient as eligible for UKA based on
evaluation criteria; d) participants aged 18 years or older, regardless of sex; e) capable of providing informed consent and
signing a written informed consent form, with the ability to understand the study requirements and willingness to comply
with the research instructions. Exclusion criteria included: a) patients diagnosed with conditions other than osteoarthritis
(eg, rheumatoid arthritis, traumatic arthritis, purulent arthritis, hemophilic arthritis); b) patients who have previously
undergone contralateral knee arthroplasty; c) patients requiring revision arthroplasty; d) patients with prosthetic joint
infection during hospitalization; e) patients allergic to the study medications; f) patients dependent on anesthetic drugs
(defined as using more than 100 milligrams of morphine equivalent per week or local anesthetics to control preoperative
pain for more than three months); g) patients participating in other clinical trials outside this study. The sample size was
determined according to the Consensus-Based Standards for the Selection of Health Measurement Instruments
(COSMIN),** with a recommended minimum sample size of 100 participants, deemed sufficient to meet the study
requirements. We excluded 38 patients because their scores on the Pain Catastrophizing Scale (PCS) exceeded 30.

In this study, all surgeries were performed by the same surgical team under general anesthesia, following
a standardized multimodal perioperative pain management protocol. The analgesic regimen included preoperative
administration of 200 mg celecoxib 2 hours before surgery, followed by a repetition of this dose every 12 hours for
the first 3 postoperative days, in combination with 37.5 mg tramadol and 650 mg acetaminophen. Afterward, patients
continued the regimen of celecoxib and acetaminophen every 12 hours for a duration of 14 days. Intraoperatively,
patients received a “cocktail” injection containing 100 mg ropivacaine, 14 mg betamethasone, 10 mg morphine, and
60 mL of 0.9% sodium chloride solution for local analgesia. Postoperatively, patients wore a Patient-Controlled
Analgesia (PCA) pump (sufentanil 0.2 pg/kg + dezocine 0.3 mg/kg) and received antibiotic and thromboprophylaxis
treatment, along with compression stockings to prevent lower limb deep vein thrombosis. On postoperative day 1,
patients were encouraged to use a walker for ambulation and to perform range-of-motion exercises in bed. On day 3,
patients were allowed to engage in active movement and full weight-bearing under the guidance of a therapist.

Clinical Evaluation

During their hospitalization, patients were followed up and evaluated using a standardized procedure for PROMs. Data
points were assessed and recorded in a stable condition. The participants first responded to the questions on the BPI scale.
Subsequently, participants used a Likert scale to compare their current pain level with their previous pain level, with five
response options (1 = Much improved, 2 = Slightly improved, 3 = No change, 4 = Slightly worse, 5 = Much worse),
without knowledge of their previous responses. During their hospital stay, each patient’s pain level was recorded twice:
once preoperatively and again on the third postoperative day. The assessments were performed by two independent,
experienced surgeons who were not involved in the surgical procedure.

Defining and Calculating the MCID

In this study, we employed three methods to determine the MCID of acute postoperative pain, as measured by the BPI
scale, during the perioperative period of UKA:

The first method is based on the anchoring method. “Anchoring” refers to the level of improvement determined by the
patient’s subjective assessment of postoperative pain changes.25 Scores were categorized as binary outcomes (1 or 2
points indicating “improvement” and 3, 4, or 5 points indicating “no improvement”). Patients who rated 1 or 5 on the
Likert-type scale were excluded, as such extreme responses could significantly affect the results.?® If a patient reported
a Likert score of 2, it was defined as a clinically significant pain change and included in the improvement group; scores
of 3 or 4 were classified into the no improvement group. We calculated the mean difference in BPI scores before and after
surgery, and the average difference between the two groups was taken as the MCID.?’

The second method estimates the MCID using the distribution-based method, Distribution-based MCID estimation
typically relies on the statistical standardized effect size, with the primary aim of quantifying the magnitude of change
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that patients perceive as important on a specific scale.”® According to established MCID calculation standards, it is
a widely accepted and reasonable practice to determine the MCID by multiplying the standard deviation (SD) of the
average BPI score change before and after UKA surgery by 0.5.2%°

The third method utilizes the Receiver Operating Characteristic (ROC) curve,®' which is a statistical tool used to
determine the optimal threshold for distinguishing between different patient groups. In the BPI score analysis, the ROC
curve helped identify a cutoff point that maximized the model’s specificity and sensitivity, effectively distinguishing
between the improvement and non-improvement groups.>” The Area Under the ROC Curve (AUC) is an important
metric for assessing the accuracy of a classification model, as it reflects the model’s overall performance at various
thresholds, with values ranging from 0.5 to 1.%* It is commonly accepted that when AUC is between 0.5 and 0.7, the
accuracy is low,** between 0.7 and 0.9, accuracy is moderate,* and when AUC > 0.9, the model exhibits high
discriminative accuracy.’® The optimal cutoff of the ROC curve is determined by the optimal Youden index*’ and
a minimum equal specificity/sensitivity of 0.65.%®

Instrument

BPI-Pain Intensity (BPI-I)

The four items used to assess pain intensity are: 1) the most intense pain, 2) the mildest pain, 3) the average pain, and 4)
the current pain. These items are assessed using the NRS’s 11-point Likert scale, with scores ranging from 0 (“no pain”)
to 10 (“unbearable pain”).

BPI-General Interference Items (BPI-GII)

The seven items used to assess pain interference are: 5) daily activities, 6) mood, 7) walking ability, 8) normal work
(including external work and housework), 9) relationships with others, 10) sleep, and 11) enjoyment of life. These items
are measured using an 11-point Likert scale, with scores ranging from 0 (“no interference”) to 10 (“complete
interference”). Items 5 and 8 were excluded, as during the perioperative period, patients were unable to perform most
daily activities and routine tasks. Therefore, a composite general interference score was calculated based on the scores
from the remaining five items on the scale.*

Statistical Analysis

All statistical analyses were conducted using SPSS 27.0 for Windows (IBM Corp, Armonk, NY), with the Kolmogorov—
Smirnov test used to assess normality. Descriptive statistics were used to evaluate and summarize the demographic and
clinical characteristics of the participants. Continuous variables with normal distribution are presented as mean +
standard deviation, those with non-normal distribution as median (interquartile range), and categorical variables as
frequency (percentage). Multivariate logistic regression analysis was performed to explore the impact of patient-related
factors on the MCID, with a P-value of <0.05 considered statistically significant.

Result

Demographic Characteristics

In this study, a total of 394 patients met the inclusion criteria. The baseline characteristics of the patients are shown
in Table 1. Of these, 106 were male (26.9%) and 288 were female (73.1%). The mean age of the patients was 67.47
years (SD 7.91), and the average Body Mass Index (BMI) was 25.79 (SD 1.98) kg/mz. The majority of surgeries
were performed on the left knee (218 cases, 55.3%), while 176 cases (44.7%) involved the right knee. According to
the ASA classification, there were 50 patients (12.7%) in class 1, 298 patients (75.6%) in class 2, and 46 patients
(11.7%) in class 3. The average length of hospital stay was 4.00 days (SD 1.05), and the average duration of illness
was 4.11 years (SD 2.83). Regarding pain intensity, the preoperative BPI score was 5.19 (SD 1.04), which decreased
to 2.91 postoperatively (SD 1.48, P < 0.001), showing significant improvement. Similarly, the preoperative BPI-
General Interference Items (BPI-GII) score was 6.81 (SD 1.00), which improved to 4.05 postoperatively (SD 1.70,
P < 0.001).
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Table 1 Demographic Information of Participants

Characteristics Total (N = 394)
Mean age (years, SD) 67.47 (791)
Sex, number (%)

Female 288 (73.1%)
Male 106 (26.9%)
BMI (kg/m?, SD) 25.79 (1.98)
Site/ (n, %)

Left 218 (55.3%)
Right 176 (44.7%)
ASA | (n, %)

| 50 (12.7%)
2 298 (75.6%)
3 46 (11.7%)
Hospital Stay Days (Days, SD) 4.00 (1.05)
Sickness time (years, SD) 4.11 (2.83)
Preoperative BPI-Pain Intensity (SD) 5.19 (1.04)

Preoperative BPI-General Interference Items (SD) | 6.81 (1.00)

Abbreviations: ASA, American Society of Anesthesiologists; SD, standard deviation.

Patient Grouping and Changes in Pain Scores

Among the 394 patients, 147 (37.3%) responded “very good” and 14 (3.6%) responded “very poor” on the Likert
scale, leading to their exclusion. Therefore, the remaining 233 patients were assigned to the “improvement group”
(154 patients) and the “non-improvement group” (79 patients), with the changes in BPI-PI and BPI-GII scores for
both groups shown in Table 2. No significant differences were observed between the two groups in preoperative
baseline BPI-PI (improvement group 4.87+0.65 vs non-improvement group 4.76+0.79, P = 0.365) and BPI-GII
(improvement group 6.66+0.80 vs non-improvement group 6.51+0.94, P = 0.251). Regarding BPI-PI, the post-
operative score for the “improvement group” was 2.95+0.64, significantly better than the “non-improvement group”
at 4.49+1.12 (P < 0.001). The average change in the “improvement group” was 1.92+0.72, compared to 0.26+1.08 in
the “non-improvement group”. Thus, there was a significant difference in the average change in BPI-PI, with the
“improvement group” showing a clear advantage over the “non-improvement group” (P < 0.001). In terms of BPI-
GII, the postoperative score for the “improvement group” was 4.10+£0.75, significantly better than the “non-
improvement group” at 5.97+1.23 (P < 0.001). The average change in the “improvement group” was 2.56+0.77,
while the average change in the “non-improvement group” was 0.54+1.07, with a significant difference between the
two groups (P < 0.001).

Table 2 Changes From Preoperative to Postoperative Follow-up in the BPI

Improvement Group N = 154 | No Improvement Group N =79 | P value
BPI-Pain Intensity
Preoperative 4.87 (0.65) 4.76 (0.79) 0.375
Postoperative 2.95 (0.64) 4.49 (1.12) < 0.001
Mean change 1.92 (0.72) 0.26 (1.08) <0.001
BPI-General Interference Items
Preoperative 6.66 (0.80) 6.51 (0.94) 0.251
Postoperative 4.10 (0.75) 5.97 (1.23) < 0.001
Mean change 2.56 (0.77) 0.54 (1.07) < 0.001
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Table 3 Independent Predictors of Change in BPI

Improvement Group n = 154 | No Improvement Group n =79 | P value
Age 67.57 (7.79) 67.22 (8.10) 0.746
Sex (Female) 112 (72.7%) 56 (70.9%) 0.765
Site (left) 88 (57.1%) 43 (54.4%) 0.693
BMI 25.59 (1.86) 26.15 (2.17) 0.043
Hospital Stay Days | 3.97 (1.07) 5.47 (1.20) < 0.001
Sickness time 3.78 (2.21) 4.66 (3.83) 0.026

Analysis of Independent Factors Differences

Table 3 shows the differences in independent factors, such as demographic characteristics, between the two groups.
Specifically, the BMI of the “non-improvement group” (26.1542.17) was higher than that of the “improvement group”
(25.59+1.86), with statistical significance (P = 0.043). The average length of stay in the “non-improvement group” was
5.47+1.20, significantly higher than that in the “improvement group” at 3.97+£1.07, with a clear statistical significance (P
< 0.001). Additionally, the two groups differed significantly in disease duration. The “non-improvement group” had an
average disease duration of 4.66+3.83 years, which was significantly longer than the “improvement group” at 3.78+1.86
years (P = 0.026). However, there were no significant differences between the two groups in terms of age (“improvement
group” 65.57+£7.79 years, “non-improvement group” 67.22+8.10 years), gender (“improvement group” 72.7% female,
“non-improvement group” 70.9% female), and disease location (“improvement group” left knee 57.1%, “non-
improvement group” left knee 54.4%).

The Value of MCID

Figure 1 and Table 4 illustrate the results of the ROC curve analysis. The AUC values for BPI-PI and BPI-GII were 0.907
and 0.934, respectively, with P < 0.001, demonstrating excellent discriminatory power of the model. The Cut-off values
were determined based on the Youden index and a minimum specificity/sensitivity of 0.65. The Cut-off value for BPI-PI
was 1.63, and for BPI-GII, it was 1.90. Ultimately, we calculated and analyzed the MCID of the BPI scale during the
acute postoperative pain phase following UKA using three methods. The first method, based on the anchor-based
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Figure | Area under ROC curve for MCID.

7132 s Journal of Pain Research 2025:18



Tang et al

Table 4 AUC and Sensitivity-Specificity Analysis of BPI

Indicator AUC (95% CI) | P value | Cut-off | Sensitivity (%) | Specificity (%)
BPI-Pain Intensity 0.907 < 0.001 1.63 70.10% 93.70%
BPI-General Interference Items 0.934 < 0.001 1.90 81.80% 89.90%

Abbreviation: AUC, Area Under the Curve.

approach, calculated the mean difference in preoperative and postoperative BPI scores between the two groups, using this
difference as the MCID. Therefore, the MCID for BPI-PI was 1.66, and for BPI-GII, it was 2.02. The second method, the
distribution-based approach, determined the MCID by multiplying the Standard Deviation (SD) of the average BPI score
change between the preoperative and postoperative time points by 0.5. Therefore, the MCID for BPI-PI was 1.02, and for
BPI-GII, it was 1.04. The third method, based on ROC analysis, determined the MCID using the Cut-off values, with the
MCID for BPI-PI being 1.63, and for BPI-GII, it was 1.90.

Discussion

UKA has become widely used in recent years as an effective treatment for severe KOA. Nevertheless, the success of the
procedure is not solely determined by the surgical success rate but also by the effectiveness of postoperative pain
management and functional rehabilitation of the patients.**!

MCID refers to small but clinically meaningful changes in PROMs, which are crucial for studying the impact of such
changes on postoperative pain and function in the UKA population. In simple terms, a statistically significant difference
between PROMs results does not necessarily imply a change that is both important and clinically meaningful.*®
Furthermore, in recent years, research on postoperative pain management after UKA has increasingly focused on the
MCID during the acute pain phase.'® Acute pain is one of the most common complications after UKA and substantially
affects patients’ recovery process and quality of life. Research has shown that adequate pain management not only
improves postoperative patient satisfaction but also facilitates functional rehabilitation.*? Therefore, determining the
MCID for acute postoperative pain after UKA is essential for evaluating the effectiveness of pain management
interventions.

In this study, the BPI scale was compared with the five-point Likert scale, anchoring the clinically meaningful
changes with BPI-PI and BPI-GII, and three methods were used to calculate the MCID for perioperative BPI scores in
UKA. We found that the MCID values calculated by the anchor method (BPI-PI, MCID 1.66; BPI-GII, MCID 2.02) and
the ROC curve analysis method (BPI-PI, MCID 1.63; BPI-GII, MCID 1.90) were closely aligned, with the anchor
method yielding slightly higher MCID values for both BPI-PI and BPI-GII compared to the ROC curve. However, the
MCID calculated by the distribution-based method (BPI-PI, MCID 1.02; BPI-GII, MCID 1.04) showed significant
discrepancies and was lower than the values obtained from the first two methods. Furthermore, the lack of consensus on
methods for estimating MCID has led to varying MCID values and different interpretations of these values.*> Therefore,
by comparing the three methods, we concluded that the MCID values calculated using the anchor method reflect the
patients’ self-reported changes based on their subjective perceptions of knee pain and functional changes at both pre- and
postoperative time points in UKA.>> Additionally, in other PROMs’ MCID calculations, the anchor method is the most
commonly chosen approach in many studies,*® with the most common anchors being non-clinical, assessing patients’
perceptions of their current health status over time from the patients’ perspective.** The ROC analysis method utilizes the
ROC curve to define the MCID, which, compared to traditional methods, visualizes sensitivity and specificity while
providing better stability. Numerous studies have combined the anchor and ROC methods to calculate the MCID, aiming
to achieve a more accurate result.*>*” In this study, the MCID values calculated by the ROC method and anchor method
were similar, allowing them to be referenced interchangeably. However, the MCID calculated by the distribution method
is obtained by multiplying the SD of the average BPI score change at two time points (pre- and post-UKA) by 0.5.
A limitation of this method is that it relies purely on statistical calculation and does not account for the patients’
subjective experiences. Revicki et al** recommend using the anchor-based method to provide primary evidence for the
MCID of any tool, while the distribution-based method serves as secondary or supportive evidence. Therefore, we
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believe the MCID values calculated using the anchor and ROC analysis methods in this study are more reliable, with the
distribution-based method’s MCID serving as a reference.

Although research on the MCID of PROMs for knee joint, including Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC),**** Oxford Knee Score (OKS),”" Knee Society Score (KSS),%® Short Form 12 Health
Survey (SF-12),%% Short Form 16 Health Survey (SF-16),>® has been conducted, the results may still vary due to
differences in analysis methods, study populations, baseline conditions, and follow-up durations. To our knowledge,
few studies have focused on the MCID of PROMs during the perioperative period of UKA so far. Jonathan et al'®
calculated the MCID of the VAS score during the perioperative period of TKA using the anchor method, which was 22.6
with a change of 22.6%, higher than our BPI-PI MCID of 1.66 with a change of 16.6%. However, the VAS-P score is
unidimensional, considering only perioperative pain factors and not assessing postoperative knee function. Furthermore,
while some studies have focused on the MCID of knee function after TKA, most research has been conducted one to two
years post-TKA and has not addressed the MCID during the perioperative period of UKA.?*°*3 Extensive research has
demonstrated that early attention to knee joint function after UKA is crucial for pain management, functional recovery,
rehabilitation, improving quality of life, and reducing complications in patients.’®>® Therefore, this study uses the BPI
scale to assess the MCID during the UKA perioperative period, focusing both on pain and knee function.

By analyzing the differences in independent demographic factors between the two groups, we found that the BMI of
the “non-improvement group” (26.15+2.17) was significantly higher than that of the “improvement group” (25.59+1.86)
(P = 0.043). Previous studies have shown that increased BMI is positively correlated with the incidence of UKA, as
obesity increases joint load, accelerates cartilage wear, and leads to more severe osteoarthritis.’>**® Moreover, several
studies have indicated that a high BMI exacerbates postoperative pain, thus affecting recovery speed and quality of life,
which aligns with previous research findings.®'*** The average length of hospital stay in the “non-improvement group”
was significantly longer than in the “improvement group”. We found that most individuals in the “non-improvement
group” required longer medication support and guidance on functional exercises, leading to an extended hospital stay.
There was a notable difference between the two groups in disease duration, with the “non-improvement group” having
a longer disease history than the “improvement group”. Studies have shown that patients undergoing UKA often have
a history of long-term joint disease, and those with a longer disease duration are more likely to experience substantial
damage to joint function and structure. Long-term osteoarthritis-related changes, such as cartilage degeneration, bone
spur formation, and joint space narrowing, can slow the postoperative recovery process.> Furthermore, a patient’s
psychological state is often influenced by the length of the disease. Patients with prolonged pain and functional
limitations frequently experience mental health issues, such as anxiety and depression, which can affect their motivation
and cooperation in postoperative rehabilitation.®* However, there were no significant differences between the two groups
regarding age, gender, or affected limb after UKA surgery, and these differences were not statistically significant.

This study has limitations in calculating the MCID for BPI during the acute postoperative pain phase of UKA, which
should be clarified. First, all participants were from the same hospital and primarily represent patients from the northwest
region of China. The homogeneous study population and potential differences in postoperative expectations across ethnic
groups may limit the generalizability of the results. Furthermore, MCID is a critical concept in contemporary medical
research and clinical practice, used to evaluate the clinical significance of treatment effects. However, determining MCID
poses challenges and uncertainties due to the lack of a unified calculation method and consensus. Various studies may use
different approaches to estimate MCID, such as distribution methods, anchor methods, and clinical judgment. The choice
and application of these methods may result in variations in MCID estimates, affecting the interpretation and evaluation
of treatment outcomes. Therefore, when interpreting MCID results, caution is necessary, and we must be aware that
differences in calculation methods may introduce errors. These errors may influence clinical decisions, patient counsel-
ing, and the design and interpretation of future studies. To improve the accuracy and reliability of MCID estimation,
further research is needed to establish best practices and reach a broader consensus in this field.

Conclusion
This study calculates the MCID of BPI during the perioperative period of UKA patients using three methods. The MCID
values calculated by the anchor method were BPI-PI 1.66 and BPI-GII 2.02, by the distribution method were BPI-PI 1.02
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and BPI-GII 1.04, and by ROC curve analysis were BPI-PI 1.63 and BPI-GII 1.90. Therefore, this study provides
important reference data for pain assessment during the perioperative period of UKA, helping to optimize pain manage-
ment strategies and enhance postoperative recovery experiences. We believe that future research should focus on further
optimizing pain assessment tools and developing individualized pain management plans to improve the success rate of
UKA surgery and patient satisfaction.
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