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Abstract

Background/Objectives: Preoperative patient education (PPE) has been increasingly rec-
ognized as an important component of perioperative care in patients undergoing total
knee arthroplasty (TKA). This study aimed to evaluate the association between preopera-
tive education and knowledge acquisition, functional outcomes, health-related quality of
life, and anxiety levels following TKA. Methods: A prospective controlled longitudinal
study included 120 patients undergoing primary TKA. Participants were allocated to an
intervention group receiving structured preoperative education (n = 80) and a control
group receiving standard perioperative care (1 = 40). Outcomes were assessed preopera-
tively and at one and six months postoperatively using validated instruments, including
WOMAC, KOOS, Lysholm score, RAND SF-36, and the Beck Anxiety Inventory. Knowl-
edge levels were evaluated using a structured knowledge test. Between-group comparisons
and correlation analyses were performed. Results: Patients in the intervention group
demonstrated significantly higher knowledge scores following education. The intervention
group demonstrated more favorable postoperative functional outcomes across follow-up
assessments, reflected by lower WOMAC scores and higher KOOS and Lysholm scores.
Significant improvements in health-related quality of life were observed across most RAND
SF-36 domains. Anxiety levels decreased over time in both groups, with consistently
lower scores observed in the intervention group. Significant correlations were identified
between baseline knowledge levels and selected functional and quality-of-life outcomes.
Conclusions: Structured preoperative patient education was associated with improved
knowledge acquisition and more favorable postoperative functional and health-related
quality-of-life outcomes following TKA. Anxiety scores decreased over time in both groups;
however, anxiety-related findings should be interpreted with caution because baseline
BAI scores differed between groups. These findings support the integration of structured
patient education into routine perioperative care pathways for individuals undergoing
total knee arthroplasty.

Keywords: total knee arthroplasty; preoperative patient education; functional outcomes;
health-related quality of life; anxiety; health literacy
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1. Introduction

Osteoarthritis (OA) is one of the leading causes of pain and disability worldwide,
particularly among older adults, significantly impairing mobility and quality of life. The
knee joint is the most frequently affected, and the global prevalence of OA continues to
rise due to population aging, increasingly sedentary lifestyles, and the growing prevalence
of obesity [1-3]. According to the Global Burden of Disease Study (GBD 2021), OA affects
approximately 7.6% of the global population and represents a major contributor to years
lived with disability [4,5].

When conservative treatment fails to provide adequate symptom relief and functional
improvement, total knee arthroplasty (TKA) is considered the treatment of choice for
patients with advanced knee osteoarthritis, aiming to reduce pain and enhance joint func-
tion [6,7]. In recent decades, the number of TKA procedures has increased steadily, while
the duration of postoperative hospitalization has progressively decreased. Alongside the
widespread implementation of fast-track and outpatient surgical pathways, these changes
have shifted greater responsibility for postoperative recovery and self-management onto
patients, highlighting the importance of adequate preoperative preparation [8].

Preoperative patient education (PPE) is intended to improve patients” understanding
of the surgical procedure, perioperative care, and the expected course of recovery. Edu-
cational interventions may be delivered through various formats, including individual
or group sessions, multimedia presentations, and written informational materials [9]. By
enhancing patients’ knowledge, confidence, and engagement in rehabilitation, structured
educational programmes may contribute to improved functional outcomes, better quality
of life, and higher levels of patient satisfaction following total knee arthroplasty [1,6,10].

Previous studies have indicated that structured preoperative education may reduce
perioperative anxiety, improve patient preparedness, and facilitate greater engagement in
the recovery process [8,11-13]. Current Enhanced Recovery After Surgery (ERAS) recom-
mendations also emphasize the importance of preoperative education and psychological
preparation as key components of perioperative care [14,15]. However, findings remain
inconsistent, largely due to heterogeneity in the content, timing, and delivery formats,
as well as differences in outcome assessment across studies [12]. Furthermore, patients
undergoing TKA are predominantly older adults whose ability to understand and retain
preoperative information may be affected by limited consultation time, the use of complex
medical terminology, and varying levels of health literacy and formal education [8,11].

Despite the expanding body of literature on preoperative education, evidence re-
garding patients’ baseline knowledge prior to TKA and the extent to which structured
educational interventions influence psychological preparedness and postoperative func-
tional outcomes remains limited, particularly within regional healthcare settings.

This study aimed to investigate whether structured preoperative patient education
improves knowledge, psychological preparedness, functional outcomes, and quality of life
following TKA and to explore the association between preoperative anxiety and postopera-
tive recovery.

2. Materials and Methods
2.1. Study Design and Participants

This study was designed as a prospective controlled longitudinal study and conducted
at a single center—the Clinic for Orthopedic Surgery and Traumatology, University Clinical
Center of Vojvodina, Novi Sad, Serbia, a tertiary-care university hospital within a publicly
funded healthcare system.

The study protocol was reviewed and approved by the Ethics Committee of the
University Clinical Center of Vojvodina, Novi Sad, Serbia (Approval No. 00-141, 14 March
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2025). Additional approval was obtained from the Ethics Committee of the Faculty of
Medicine, University of Novi Sad.

The study was conducted in accordance with the ethical principles outlined in the
Declaration of Helsinki. All participants were informed about the aims and procedures
of the study, and written informed consent was obtained prior to enrollment. Following
ethical approval, patient enrollment and data collection were initiated.

A total of 120 patients scheduled for primary total knee arthroplasty were consecu-
tively recruited during the study period. Eighty patients were included in the intervention
group (structured preoperative education), while 40 patients who received standard peri-
operative care served as controls. Participants with moderate knee osteoarthritis, without
severe varus or valgus deformities, were included in the study. Allocation to the interven-
tion or control group was performed using a computer-generated allocation scheme (2:1
ratio). All procedures were performed by the same orthopedic surgical team under the su-
pervision of the head of the department, following standardized surgical and perioperative
protocols. All patients were treated within the same institutional perioperative, surgical,
postoperative care, and rehabilitation pathway.

Inclusion criteria were age > 40 years; diagnosis of knee osteoarthritis; scheduled for
primary total knee arthroplasty; ability to understand the study procedures and complete
the questionnaires; and provision of written informed consent.

Exclusion criteria included cognitive impairment interfering with comprehension of
educational content or questionnaire completion; refusal to participate; planned bilateral
total knee arthroplasty; and revision knee arthroplasty.

2.2. Procedure Description

Data were collected at three time points: preoperatively, and one and six months
postoperatively. Upon enrollment, participants underwent a baseline assessment. Socio-
demographic and clinical data were collected using a structured questionnaire specifically
developed for this study.

Preoperatively, validated questionnaires assessing functional status, quality of life,
and anxiety (WOMAC, KOOS, Lysholm score, RAND SF-36, and BAI) were administered
to characterize the baseline functional and psychosocial profile of the study population.

The Knee Injury and Osteoarthritis Outcome Score (KOOS) was used to evaluate knee-
related symptoms and functional status. The questionnaire consists of 42 items divided
into five subscales: pain, symptoms, activities of daily living, sport and recreation, and
knee-related quality of life. Each subscale is scored from 0 to 100, while higher scores
indicate better functional status and fewer symptoms [16].

For the purposes of this study, the Serbian version of the KOOS questionnaire was
used. At the time of study planning, no officially available Serbian (Serbia) version of the
KOOS questionnaire existed. Therefore, a process of translation, cross-cultural adaptation,
and linguistic validation was conducted in accordance with the guidelines of the Mapi
Research Trust/ePROVIDE. The process included two independent forward translations
into Serbian, backward translation into English, reconciliation of all versions, cognitive
debriefing in the target population, and proofreading of the final version. The linguistic
validation process was coordinated by the principal investigator of this study. A pre-final
validated version obtained during the linguistic validation process was used throughout
the study, while the final approved version contained no substantive changes affecting item
content or scoring. The final Serbian version of the questionnaire was approved by Mapi
Research Trust/ePROVIDE on 4 June 2026 and is available for academic use as the “Serbian
for Serbia (Latin)” version.
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The Lysholm Knee Scoring Scale was applied to assess knee function following surgery.
The total score ranges from 0 to 100, with higher values indicating better knee function [17].

The Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC)
was used to evaluate pain, stiffness, and physical function. The questionnaire includes
24 items divided into three domains. For comparability, WOMAC scores were transformed
to a 0-100 scale, with higher scores indicating worse symptoms and poorer functional
status [18].

Health-related quality of life was assessed using the RAND 36-Item Short Form Health
Survey (RAND SF-36), which evaluates eight domains of physical, emotional, and social
health. Scores for each domain range from 0 to 100, with higher scores indicating better
health status. The RAND version does not generate a single summary score but provides a
domain-based profile [19].

Anxiety levels were measured using the Beck Anxiety Inventory (BAI), a 21-item
self-report questionnaire assessing the severity of anxiety symptoms. Each item is rated on
a scale from 0 to 3, with a total score ranging from 0 to 63; higher scores indicate greater
anxiety [20].

Patients” knowledge related to total knee arthroplasty was assessed using a 10-item
multiple-choice questionnaire developed specifically for this study. The instrument was
based on relevant clinical guidelines and standard patient education content for total knee
arthroplasty. Content validity was established through expert review by a multidisciplinary
team consisting of an orthopedic surgeon, a nurse, and a physiotherapist, who evaluated
the relevance, clarity, and comprehensiveness of the items. Prior to implementation, the
questionnaire was reviewed to assess clarity, comprehensibility, and appropriateness for
use in an elderly population. The knowledge test was administered to both groups. In the
control group, it was administered preoperatively to assess baseline knowledge without
structured education. In the intervention group, the test was administered immediately
before the educational session (pre-test) and repeated immediately after the session (post-
test). Each item had one correct answer, scored as 1 point, while incorrect or “don’t know”
responses were scored as 0 points. Total scores were expressed as percentages, with higher
values indicating better knowledge. A predefined threshold for adequate knowledge was
set at >70% correct answers (>7 out of 10).

A structured preoperative educational program was delivered one day prior to surgery
by a multidisciplinary team consisting of an orthopedic surgeon, a nurse, and a physiother-
apist. The session lasted approximately 40 min and included a multimedia presentation
and written educational materials specifically developed for this study.

The content covered knee anatomy, osteoarthritis, the total knee arthroplasty proce-
dure, anesthesia options, potential complications, early postoperative mobilization, home-
based activities after discharge, and indications for seeking medical attention. Following a
15 min break, the post-education knowledge assessment was conducted.

Educational materials were adapted for an elderly population and presented us-
ing simple language, visual aids, and illustrative examples to facilitate comprehension
and retention.

Perioperative variables, including side of surgery, anesthesia type, duration of surgery,
postoperative complications, length of hospitalization, and rehospitalization within 30 days,
were recorded from medical documentation.

One and six months after surgery, validated questionnaires assessing functional sta-
tus, quality of life, and anxiety (WOMAC, KOOS, Lysholm score, RAND SF-36, and
BAI) were administered to evaluate the functional and psychosocial outcomes of the
educational intervention.
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2.3. Statistical Analysis

Descriptive statistics, hypothesis testing methods, and correlation analyses were
applied for data analysis. Descriptive statistics included measures of central tendency, vari-
ability, and relative frequencies. Continuous variables are presented as mean =+ standard
deviation for descriptive purposes, while categorical variables are presented as counts
and percentages.

Given the nature of the outcome measures, the unequal group sizes, and the distribu-
tional characteristics of the data, non-parametric statistical tests were used for inferential
analyses. Between-group comparisons of categorical variables were performed using the
chi-square (x?) test or Fisher’s exact test, as appropriate. Between-group comparisons of
continuous and ordinal outcome measures, including WOMAC, KOOS, Lysholm score,
RAND SEF-36, BAI, and knowledge test scores, were performed using the Mann-Whitney
U test.

Within-group changes across the three assessment time points were analyzed using
the Friedman test, followed by Wilcoxon signed-rank post hoc analysis when appropriate.
Pre- and post-education knowledge scores within the intervention group were compared
using the Wilcoxon signed-rank test. Correlations between knowledge scores, anxiety
levels, and patient-reported outcome measures were assessed using Spearman’s rank
correlation coefficient.

Statistical significance was set at a p-value < 0.05. The results are presented in tables
and graphs. Statistical analyses were performed using IBM SPSS Statistics, version 26.

3. Results
3.1. Baseline Characteristics of the Study Population

A total of 120 patients were included in the study and allocated into an intervention
group (n = 80) and a control group (n = 40). Baseline socio-demographic characteristics of
the study population are presented in Table 1.

The groups were generally similar with respect to sex, educational level, place of
residence, and most comorbidities; however, differences were observed in age distribution,
BMI, smoking status, and selected baseline clinical variables.

Table 1. Baseline socio-demographic characteristics of the study population by study group.

Intervention
. Control Group Test
Variable Category Gr(lup (%) Statistic 1 p-Value
n (%)
Male 35 (43.8) 17 (42.5)
Sex 0.02 0.98
Female 45 (56.3) 23 (57.5)
50-59 years 12 (15.0) 2 (5.0)
Age 60-69 years 34 (42.5) 12 (30.0) 6.07 0.05
70-79 years 34 (42.5) 26 (65.0)
Primary
education 11 (13.8) 8 (20.0)
Education Secondary
level education 59 (73.8) 26 (65.0) 1.07 0.62
Higher
education 10 (12.5) 6 (15.0)
Rural 29 (36.3) 15 (37.5)
Place of 0.02 0.98
residence Urban 51 (63.8) 25 (62.5)

1 Fisher’s exact test.

https://doi.org/10.3390/surgeries7030081


https://doi.org/10.3390/surgeries7030081

Surgeries 2026, 7, 81

6 of 16

Baseline clinical characteristics of the study population are presented in Table 2. The
groups were generally comparable in terms of comorbidities. However, statistically sig-
nificant differences were observed in body mass index and smoking status between the
intervention and control groups.

Additional perioperative characteristics were also examined. No statistically signif-
icant differences were observed between the intervention and control groups in side of
surgery, duration of surgery, postoperative complications, length of hospitalization, or
rehospitalization within 30 days. Mean duration of surgery was 85.24 £ 19.70 min in the
intervention group and 84.75 &£ 17.83 min in the control group (p = 0.78). Length of hospi-
talization was 5.66 £ 2.59 versus 4.93 £ 1.21 days, respectively (p = 0.10). The distribution
of anesthesia type showed a borderline difference between groups (p = 0.05).

Table 2. Baseline clinical characteristics of the study population.

Variable Interv?;tiosr(l))Group Con(t;o=l ﬁ)l)'oup Test Statistic p-Value

BMI (kg/m?), mean &+ SD 32.88 £5.18 29.12 £4.73 U =980.00 0.001

Hypertension, n (%) 70 (87.5) 30 (75.0) Fisher’s exact test 0.12

DM, n (%) 19 (23.8) 10 (25.0) Fisher’s exact test 0.98

Cardiovascular disease, 1 (%) 9 (11.3) 8 (20.0) Fisher’s exact test 0.27

Smoking status, n (%) Fisher’s exact test 0.02
Current smoker, n (%) 22 (27.5) 7 (17.5)
Former smoker, n (%) 6 (7.5) 9 (22.5)
Never smoker, 7 (%) 51 (63.8) 23 (57.5)

3.2. Knowledge Outcomes

All participants completed the knowledge test preoperatively. The mean baseline
knowledge score was significantly higher in the intervention group compared to the control
group (45.38 £ 10.86 vs. 41.50 =+ 8.02, respectively). A statistically significant difference
between the groups was confirmed using the Mann-Whitney U test (U = 1137.00; p = 0.006)
(Figure 1).

50 45.38
45 41.50

40
35
30
25
20
15
10

o G

Intervention Control group
group

Figure 1. Baseline knowledge test scores in the intervention and control groups. (Mann-Whitney U
test, p = 0.006).
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Within the intervention group, a significant improvement in knowledge scores was
observed following the structured preoperative education. Mean knowledge test scores
increased from 45.38 £ 10.86 before education to 96.88 + 5.65 after education. The Wilcoxon
signed-rank test demonstrated a statistically significant difference between pre- and post-
education scores (Z = —7.90; p < 0.001) (Figure 2).

120

96.88

100

80

60
45.38

40

20

Pre-education Post-education

Figure 2. Knowledge test scores in the intervention group before and after structured preoperative
education (Wilcoxon signed-rank test, Z = —7.90, p < 0.001).

3.3. Functional Outcomes
3.3.1. WOMAC Functional Outcomes

The intervention group demonstrated significantly better WOMAC outcomes than
the control group at all assessment time points and across all domains. The magnitude of
improvement increased over time, with the largest between-group differences observed six
months after surgery (Table 3).

Table 3. WOMAC scores in the intervention and control groups at different time points.

Domain Time Point Intea:zrtll(:)tns(];)roup Cﬁlszilfg(glp p-Value
WOMAC total Preop 54.98 + 13.70 80.55 = 4.94 <0.001
1 month 25.09 + 8.91 58.67 + 8.54 <0.001
6 months 0.31 = 0.69 21.20 + 18.84 <0.001
Pain Preop 57.69 + 14.54 79.38 + 6.81 <0.001
1 month 27.19 + 9.27 56.50 + 10.01 <0.001
6 months 0.00 & 0.00 14.63 £ 18.89 N/A
Stiffness Preop 63.13 & 26.30 78.44 + 9.80 <0.001
1 month 30.00 + 17.06 60.94 & 13.03 <0.001
6 months 0.00 & 0.00 24.69 + 25.86 N/A
g‘::t‘f:i Preop 53.22 4 15.34 81.13 &£ 5.29 <0.001
1 month 23.90 + 9.50 59.04 & 8.98 <0.001
6 months 0.44 4 0.98 22.72 £ 19.20 <0.001

At the six-month follow-up, the WOMAC pain and stiffness domains showed no
variability in the intervention group, with all 80 patients scoring 0.00. In comparison, 14
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of 40 patients in the control group scored 0.00 in these domains. Therefore, inferential
between-group testing was not applicable for the WOMAC pain and stiffness domains at
six months and was reported as N/A. These values were checked against the raw dataset
and reflect a floor effect in the intervention group at the six-month follow-up.

3.3.2. KOOS Functional Outcomes

Significantly better KOOS outcomes were observed in the intervention group com-
pared with the control group across most domains and assessment time points. The
intervention group demonstrated superior postoperative outcomes in pain, symptoms,
activities of daily living, sport and recreation function, and quality of life. Detailed KOOS
scores are presented in Table 4.

Table 4. KOOS scores in the intervention and control groups at different assessment time points.

Intervention Group Control Group

Domain Time Point Mean + SD Mean - SD p-Value

Pain Preop 46.25 + 14.97 18.05 £ 5.37 <0.001

1 month 70.28 & 8.02 41.04 £ 8.45 <0.001

6 months 99.93 + 0.62 85.90 + 17.22 <0.001

Symptoms Preop 48.84 + 16.54 45.00 £9.73 0.416

1 month 57.54 £9.04 48.57 £7.09 <0.001

6 months 69.69 + 4.55 59.64 +12.11 <0.001

Activities of daily life Preop 9.60 = 15.45 19.96 +9.73 <0.001
1 month 75.96 £ 8.36 41.51 £9.47 <0.001

6 months 99.94 + 0.37 79.82 £ 1.01 <0.001

Sport ;‘“d recreation Preop 14.94 + 13.74 450 +478 <0.001

unction

1 month 37.81 £7.95 17.38 £ 8.32 <0.001

6 months 60.69 + 5.67 36.38 + 18.05 <0.001

QoL Preop 32.81 +19.44 2234 +£7.34 <0.001

1 month 60.78 £ 11.85 41.72 £12.77 <0.001

6 months 98.98 + 6.40 72.34 2543 <0.001

The high KOOS pain score observed in the intervention group at six months was also
checked against the raw dataset. A total of 79 of 80 patients in the intervention group
scored 100.00 in the KOOS pain domain, compared with 10 of 40 patients in the control
group, resulting in a mean score of 99.93 £ 0.62. This finding reflects a ceiling effect in the
intervention group at the six-month follow-up.

3.3.3. Lysholm Functional Outcomes

Lysholm scores improved over time in both groups; however, significantly better
outcomes were consistently observed in the intervention group at all assessment time
points. Detailed results are presented in Table 5.

Table 5. Lysholm scores in the intervention and control groups at different assessment time points.

Intervention Group  Control Group

Lysholm Score Time Point Mean + SD Mean + SD p-Value
Preop 54.78 £ 10.68 45.60 & 8.53 <0.001

1 month 77.78 £ 6.54 69.60 £ 12.85 <0.001

6 months 97.49 £ 6.54 82.98 +12.85 <0.001
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3.4. Quality of Life and Anxiety Outcomes
3.4.1. SF-36 Quality of Life Outcomes
Health-related quality of life assessed using the RAND SF-36 questionnaire showed

significantly better outcomes in the intervention group compared with the control group at
all assessed time points. Detailed SF-36 domain scores are presented in Table 6.

Table 6. RAND SF-36 health-related quality-of-life scores in the intervention and control groups at
different assessment time points.

Domain Time Point Intea:::(rsGDroup Cﬁletzzlfrs(gp p-Value
Physical functioning Preop 49.13 +24.15 6.63 +4.14 <0.001
1 month 59.94 + 17.43 30.50 + 13.81 <0.001
6 months 86.70 & 6.44 64.22 £ 20.79 <0.001
Role physical Preop 49.06 + 49.75 0.63 +3.95 <0.001
1 month 58.75 £ 47.58 11.88 £ 20.40 <0.001
6 months 99.38 & 5.59 78.75 £ 40.65 <0.001
Bodily pain Preop 4891 +19.34 23.31+7.15 <0.001
1 month 57.56 + 12.94 49.56 +-11.28 0.004
6 months 86.28 +10.33 76.31 & 20.18 0.015
General health Preop 70.56 & 14.39 54.88 +21.11 <0.001
1 month 71.44 + 14.12 60.63 = 21.96 0.013
6 months 74.00 £ 13.65 61.75 + 2291 0.007
Vitality Preop 56.75 + 17.49 35.38 £8.73 <0.001
1 month 65.00 +11.33 52.13 £ 12.80 <0.001
6 months 84.28 £+ 22.37 65.25 +17.32 <0.001
Social functioning Preop 78.44 £ 26.08 35.94 £+ 13.63 <0.001
1 month 84.22 +18.20 57.81 +14.35 <0.001
6 months 95.94 +7.38 86.56 & 22.00 0.034
Role emotional Preop 71.25 + 44.61 46.66 1 47.62 0.007
1 month 87.50 & 29.24 63.34 1 47.62 0.001
6 months 100.00 + 0.00 70.00 £ 46.41 <0.001
Mental health Preop 69.45 £15.75 61.90 £ 13.77 0.002
1 month 75.05 +10.73 68.90 & 14.81 0.013
6 months 85.20 & 7.49 72.60 £ 16.39 <0.001

3.4.2. BAI Outcomes

Mean BAI scores were significantly lower in the intervention group than in the control
group at all assessed time points (Table 7; p < 0.001). Anxiety levels decreased over time in
both groups. Category-based analysis showed that most patients in both groups had mild
anxiety preoperatively and minimal anxiety during follow-up (Table 8).

Table 7. BAI scores in the intervention and control groups at different assessment time points.

Intervention Group Control Group

BAI Score Time Point Mean -+ SD Mean + SD p-Value
Preop 10.49 +4.99 13.58 +4.79 <0.001
1 month 239 £1.24 3.55+1.78 <0.001
6 months 0.63 £ 0.66 1.83 +£1.80 <0.001
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Table 8. Distribution of anxiety severity categories according to BAI score in the intervention and
control groups across assessment time points.

Anxiety Category Time Point Intervezt(i:/)ol; Group Cont;o(lo/group
Minimal Preop 22 (27.5) 4 (10.0)
1 month 79 (98.8) 39 (97.5)
6 months 80 (100.0) 39 (97.5)
Mild Preop 46 (57.5) 24 (60.0)
1 month 0 (0.0) 1(2.5)
6 months 0 (0.0) 1(2.5)
Moderate Preop 10 (12.5) 10 (25.0)
1 month 1(1.3) 0 (0.0)
6 months 0 (0.0) 0 (0.0)
Severe Preop 2(2.5) 2 (5.0
1 month 0 (0.0) 0 (0.0)
6 months 0 (0.0) 0 (0.0)

3.5. Correlation Between Knowledge Test Scores and Questionnaire Outcomes

Spearman correlation analysis was performed to explore the association between
knowledge test scores and patient-reported outcomes across assessment time points. Signif-
icant correlations were observed primarily for pre-education knowledge scores, suggesting
that baseline knowledge was associated with selected postoperative functional and quality-
of-life outcomes. Detailed significant correlations are presented in Table 9.

Table 9. Correlation between baseline knowledge test scores and patient-reported outcome measures
at different assessment time points.

Time Point Knowledge Test Score Outcome Domain Spearman’s Rho p-Value
Preop Pre-education knowledge SF-36 Vitality 0.258 0.02
Preop Pre-education knowledge SF-36 Social functioning 0.292 0.009
Preop Pre-education knowledge SF-36 Role emotional 0.350 0.001
Preop Pre-education knowledge SF-36 Mental health 0.270 0.01

1 month Pre-education knowledge SF-36 Vitality 0.238 0.03
1 month Pre-education knowledge SF-36 Social functioning 0.297 0.01
1 month Pre-education knowledge SF-36 Mental health 0.333 0.01
6 months Pre-education knowledge SF-36 Bodily pain —0.246 0.03
6 months Pre-education knowledge SF-36 Vitality 0.227 0.04
6 months Pre-education knowledge WOMAC Physical function 0.242 0.03
6 months Pre-education knowledge WOMAC total score 0.242 0.03

3.6. Change in Clinical Outcomes over Time in the Intervention Group

The intervention group demonstrated significant improvements in health-related
quality of life across the follow-up period. For the RAND SF-36 questionnaire, significant
improvements were observed in physical functioning, bodily pain, vitality, and role emo-
tional domains as early as one month after surgery, with further improvement at six months.
Improvements in social functioning, role physical, and mental health became significant at
six months postoperatively. No significant changes were observed in the general health
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domain. Similarly, KOOS and WOMAC scores demonstrated significant improvements
across all domains over time (p < 0.001). Significant temporal changes were also observed
for Lysholm and BAI scores, with improved knee function and reduced anxiety during
follow-up (p < 0.001).

3.7. Correlation Between Anxiety Scores and Clinical Outcomes

A significant association between anxiety levels and clinical outcomes was observed,
particularly in the preoperative period. Higher preoperative BAI scores were associated
with poorer health-related quality of life, worse knee-related functional status, and lower
Lysholm scores. Positive correlations between BAI and WOMAC scores further indicated
poorer functional outcomes among patients with higher anxiety levels. One month after
surgery, these associations weakened and remained significant only for selected SF-36
domains and Lysholm scores. Six months after surgery, no significant correlations were
observed between anxiety levels and most functional or quality-of-life outcomes, suggesting
that the influence of anxiety on clinical outcomes diminished over time following total
knee arthroplasty.

4. Discussion

This study demonstrated that structured preoperative education was associated with
improved patient knowledge related to total knee arthroplasty. A statistically significant
increase in correct answers was observed following the educational intervention, with a
strong effect size, indicating not only statistical significance but also clear clinical relevance.
The substantial increase in knowledge observed in this study suggests that even a short,
well-structured educational intervention delivered immediately prior to surgery can be
highly effective.

To the best of our knowledge, no previous study conducted in Serbia has prospectively
examined the impact of structured preoperative education on functional outcomes, quality
of life, and anxiety in patients undergoing total knee arthroplasty. The findings confirm
that such interventions significantly enhance patients’ understanding of the surgical pro-
cedure, perioperative course, and expected recovery process. The combination of verbal
explanation, visual presentation, and written materials appears to be particularly effective
in facilitating knowledge acquisition.

Our results are consistent with previous studies reporting positive effects of educa-
tional interventions on patients” understanding of total knee arthroplasty and facilitating
active participation in perioperative care [10,11,21,22].

Previous studies have also demonstrated beneficial effects on postoperative recovery
following total knee arthroplasty. Jahi¢ et al. [23] demonstrated short-term functional
improvements following exercise programs, while a recent systematic review also reported
beneficial, primarily short-term effects of prehabilitation on knee function before and after
total knee arthroplasty [24]. In contrast, this study emphasizes education as a comple-
mentary component of preoperative preparation. These findings suggest that physical
prehabilitation and educational interventions should not be viewed as competing strategies,
but rather as mutually supportive approaches that may together contribute to improved
perioperative outcomes.

Baseline knowledge was associated with several psychosocial and functional outcomes,
suggesting that patients with greater pre-existing understanding may be better prepared
for postoperative recovery. This finding supports earlier studies indicating that education,
together with better baseline functional capacity, is associated with improved postoperative
recovery and quality of life [6]. In addition, previous research has shown that structured
educational programs may contribute to lower anxiety, improved patient satisfaction,
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and more positive postoperative experiences [1,25]. The increasing use of multimedia
and digital educational tools has been further associated with higher patient satisfaction,
supporting their inclusion in contemporary preoperative education programmes [26].

In this study, patients who received structured preoperative education demonstrated
better postoperative outcomes compared with the control group across all postoperative
assessment points. These findings were consistently observed across multiple instruments,
including WOMAC, KOOS, and Lysholm scores, indicating reduced pain and improved
knee function in the intervention group. However, these findings should be interpreted in
light of the baseline differences observed between groups.

These results are in agreement with those reported by Dash et al. [6], who demon-
strated that patients with better preoperative understanding and greater engagement in
rehabilitation achieved significantly improved functional outcomes following total knee
arthroplasty. Likewise, Ho et al. [8] reported that integrated education programs combining
preoperative education, in-hospital instruction, and postoperative support improved both
patient- and physician-reported functional outcomes.

Exercise-based prehabilitation has been shown to improve knee function, particularly
in the preoperative period and early postoperative phase; however, previous reviews have
reported heterogeneity in intervention design, intensity, and outcome measures, as well
as variable effects on postoperative functional outcomes and quality of life [24,27]. In this
context, structured education should be viewed as a complementary component of preop-
erative preparation rather than as an alternative to physical prehabilitation. By improving
patients’ understanding of the surgical procedure, recovery expectations, rehabilitation
requirements, and coping strategies, educational interventions may support adherence,
active participation in rehabilitation, and psychological preparedness during recovery [28].

This is further supported by studies demonstrating that interventions targeting psy-
chological factors, such as anxiety and coping strategies, may positively influence postoper-
ative functional outcomes. Patients who are better informed and psychologically prepared
are more likely to actively participate in rehabilitation and achieve improved recovery
trajectories [29,30].

Patients who received structured preoperative education demonstrated significantly
better health-related quality of life across multiple domains of the RAND SF-36 question-
naire. Similar findings have been reported previously. Dash et al. [6] found that patients
who understood total knee arthroplasty better before the surgery had a better quality
of life and better functional performance after surgery. Yen-Mou Lu et al. [31] demon-
strated improvements in both physical and mental components of the SF-36 over time,
with particularly pronounced changes observed at six months postoperatively, although
some domains did not fully reach normative values. These findings suggest that structured
preoperative education may represent a simple, low-cost, and easily implementable inter-
vention capable of improving patients” quality of life and supporting recovery following
total knee arthroplasty.

One possible explanation is that preoperative education improves patients” under-
standing of the surgical procedure and recovery expectations, thereby enhancing psycho-
logical preparedness and engagement in rehabilitation. In line with previous observations,
psychological factors, including preoperative mental health status and coping ability, have
an important role in determining postoperative outcomes after total knee arthroplasty.
Higher levels of preoperative anxiety have been associated with poorer quality of life and
functional recovery, suggesting that interventions targeting psychological readiness may
contribute to improved postoperative outcomes [32].

In this study, patients in the intervention group demonstrated lower BAI scores than
the control group at all assessed time points, including the preoperative assessment. There-
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fore, anxiety-related findings should be interpreted with caution, as baseline differences
may have contributed to the observed between-group differences during follow-up. Never-
theless, anxiety decreased over time in both groups, suggesting that postoperative recovery
itself may also have influenced psychological outcomes.

These findings are consistent with previous studies reporting that structured educa-
tional interventions are associated with lower preoperative anxiety and improved psy-
chological preparedness. Previous studies have shown that structured education reduces
preoperative anxiety levels and improves psychological preparedness, while the influence
of anxiety on postoperative outcomes tends to diminish over time [7,31,33]. The reduction
in anxiety may be explained by the role of education in improving patients” understanding
of the surgical procedure and managing expectations. By providing clear and accessible
information, educational interventions help patients better cope with perioperative stress
and uncertainty. This is further supported by systematic reviews indicating that preop-
erative education contributes to lower anxiety, improved patient satisfaction, and better
overall perioperative experience [1].

These findings indicate a significant short-term psychological benefit, with long-term
changes likely influenced by recovery over time.

All patients were treated at the same orthopedic clinic according to standard institu-
tional perioperative and rehabilitation protocols. Postoperative rehabilitation followed the
routine clinical pathway used at the institution. However, surgical technique, anesthesia
type, and the exact timing of first postoperative mobilization could vary depending on the
operating surgeon, anesthesiologist, and individual clinical circumstances. These factors
were not controlled by the study intervention and were therefore considered potential
sources of variability.

This study has several limitations. First, the study was conducted at a single cen-
ter, which may limit the generalizability of the findings. Significant baseline differences
were observed between the intervention and control groups, including differences in age
distribution, BMI, smoking status, baseline knowledge, functional scores, quality-of-life
domains, and anxiety levels. These imbalances represent important potential confound-
ing factors and limit the ability to attribute the observed postoperative differences solely
to educational intervention. Second, baseline-adjusted multivariable analyses were not
performed; therefore, the findings should be interpreted as associations rather than causal
effects. Third, postoperative outcome assessment was not blinded to group allocation,
which may represent an additional source of bias, although standardized patient-reported
outcome measures were used. Fourth, although all patients were treated within the same
institution and followed routine clinical care pathways, the study was not designed to fully
standardize or control perioperative variables, including surgical technique, anesthesia
type, analgesic protocols, and timing of first postoperative mobilization, all of which may
have influenced recovery outcomes. Finally, the knowledge questionnaire was developed
specifically for this study and has not undergone extensive external validation, and the
six-month follow-up period does not allow assessment of the long-term sustainability of
the observed effects.

5. Conclusions

Structured preoperative education was associated with improved patient knowledge
and more favorable postoperative outcomes following total knee arthroplasty. However,
these findings should be interpreted in light of baseline between-group differences and the
absence of baseline-adjusted multivariable analyses. These findings suggest that structured
multidisciplinary education may be a useful component of routine preoperative care, while
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future adequately powered studies with baseline-adjusted analyses are needed to confirm
its independent effect on postoperative recovery.
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