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A B S T R A C T

Background: Total knee arthroplasty (TKA) provides substantial pain relief and functional improvement in 
advanced knee osteoarthritis, yet up to 20% of patients remain dissatisfied despite technically successful pro
cedures. Traditional preoperative assessments overlook psychological determinants influencing surgical 
decision-making and postoperative satisfaction. Prospect Theory—emphasizing loss aversion and perceived 
gains—offers a novel behavioral framework to explain these outcomes.
Methods: A retrospective observational study included 500 patients with Kellgren–Lawrence grade III–IV oste
oarthritis; 300 underwent TKA and 200 declined surgery. Preoperative and postoperative assessments included 
EQ-5D, Satisfaction With Life Scale (SWLS), and Global Perceived Effect (GPE). Psychological parameters were 
evaluated using a Prospect Theory–based model quantifying perceived gains, perceived risks, and loss aversion 
(α = 0.88, β = 0.88, λ = 2.25). Statistical analyses comprised t-tests, chi-square tests, correlations, and logistic 
regression to identify predictors of surgical decision and satisfaction.
Results: Patients who declined surgery demonstrated higher loss aversion (7.1 ± 1.9) compared to surgical pa
tients (4.3 ± 2.1, p < 0.001). Perceived gain scores were greater in the TKA group (8.2 ± 1.4 vs. 5.9 ± 1.6, p <
0.001). Loss aversion correlated negatively with surgical acceptance (r = − 0.655, p < 0.001), while perceived 
gain correlated positively (r = 0.746, p < 0.001). Among surgical patients, EQ-5D mobility improved from 0.41 
± 0.22 to 0.78 ± 0.19, pain decreased by − 3.4 points, and anxiety/depression by − 2.1 points (all p < 0.001). 
Logistic regression identified loss aversion (OR 0.62, 95% CI 0.51–0.74) and perceived gain (OR 1.48, 95% CI 
1.28–1.71) as independent predictors of surgical acceptance. Overall satisfaction was 82% at 12 months.
Conclusion: Psychological factors, particularly loss aversion and perceived gains, significantly influence both the 
decision to undergo TKA and postoperative satisfaction. The Prospect Theory–based model accurately predicted 
surgical acceptance and recovery trajectories, underscoring the potential of integrating behavioral economics 
into preoperative counseling and shared decision-making.

1. Introduction

Total knee arthroplasty (TKA) is widely recognized as one of the most 
effective surgical interventions for the treatment of advanced knee 
osteoarthritis, consistently demonstrating substantial improvements in 
pain relief, mobility, and overall quality of life. The procedure has 

expanded globally over the past decades, with indications now encom
passing not only end-stage osteoarthritis but also selected cases of post- 
traumatic arthritis, rheumatoid arthritis, and complex deformities. 
Despite these clinical achievements, a persistent paradox remains: up to 
20% of patients report dissatisfaction following TKA, even in the 
absence of identifiable surgical complications or implant-related 
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failures. This discordance between objective clinical success and sub
jective patient-reported outcomes represents a major challenge for sur
geons and healthcare systems alike. 1–3.

The explanation for this gap cannot be fully understood through 
biomechanical parameters, implant design, or surgical technique alone. 
Increasing evidence suggests that patient perceptions, expectations, and 
psychological traits exert a significant influence on both the decision to 
undergo surgery and the subjective appraisal of postoperative outcomes. 
However, traditional preoperative assessments focus predominantly on 
radiographic severity, functional limitations, and comorbidities, while 
the psychological determinants of surgical decision-making and recov
ery remain underexplored and insufficiently integrated into clinical 
practice. This lack of systematic incorporation of psychological factors 
contributes to variability in satisfaction and hinders the development of 
truly personalized treatment strategies. 1–3.

Prospect Theory, developed by Kahneman and Tversky, provides a 
theoretical framework that may help explain these discrepancies. The 
theory emphasizes that human decision-making under risk is not based 
solely on objective probabilities or outcomes, but rather on the 
perception of gains and losses relative to a subjective reference point. 
Importantly, losses are perceived more intensely than equivalent gains, 
a phenomenon termed “loss aversion.” In the context of TKA, patients 
may weigh the potential for surgical complications, prolonged rehabil
itation, or residual pain more heavily than the anticipated improve
ments in function or quality of life. Furthermore, variability in risk 
tolerance and outcome expectations among patients may critically shape 
both the willingness to accept surgery and subsequent satisfaction with 
its results. 1–3.

The objective of the present study was to evaluate the influence of 
psychological factors—specifically loss aversion, perceived gains, and 
perceived risks—on the decision-making process of patients with 
advanced knee osteoarthritis considering TKA. Using a retrospective 
cohort design, we applied a mathematical model derived from Prospect 
Theory to quantify these psychological determinants and to assess their 
predictive value for both surgical acceptance and postoperative satis
faction. By integrating behavioral economics into clinical orthopaedics, 
this study seeks to provide a novel, patient-centered framework that 
may enhance preoperative counseling, align expectations with likely 
outcomes, and ultimately improve the quality of care in TKA.

2. Materials and methods

2.1. Study design

A retrospective observational study was conducted to evaluate the 
influence of psychological and clinical factors on the decision-making 
process and postoperative satisfaction of patients with advanced knee 
osteoarthritis undergoing total knee arthroplasty (TKA). The study 
design adhered to the STROBE guidelines for reporting observational 
studies and was carried out at a single tertiary care orthopedic center 
with a high annual volume of joint replacement procedures.

2.2. Population

The study cohort comprised 500 patients evaluated between January 
2008 and December 2018. Among them, 300 patients elected to undergo 
TKA, while 200 declined surgical intervention after preoperative 
consultation.

Inclusion criteria were: 

• Age ≥60 years.
• Radiographically confirmed diagnosis of advanced knee osteoar

thritis (Kellgren–Lawrence grade III or IV).
• Availability of complete preoperative data on psychological and 

clinical parameters.

• For the surgical group: availability of postoperative follow-up re
cords, including patient-reported outcome measures.

• For the non-surgical group: documented reasons for declining sur
gery and longitudinal follow-up data.

Exclusion criteria were: 

• History of prior knee arthroplasty or other major joint surgery in the 
affected knee.

• Presence of inflammatory arthropathies (e.g., rheumatoid arthritis, 
psoriatic arthritis, ankylosing spondylitis).

• Cognitive impairment or psychiatric conditions that precluded reli
able completion of psychological assessments.

• Incomplete or inconsistent data regarding key study variables.

2.3. Data collection

Data were extracted from institutional electronic medical records 
and standardized patient questionnaires. Preoperative and post
operative assessments included: 

• EQ-5D (EuroQol 5-Dimensions) for health-related quality of life.
• Satisfaction with Life Scale (SWLS) for general life satisfaction.
• Global Perceived Effect (GPE) Scale for subjective perception of 

surgical benefit.
• A Prospect Theory–based framework specifically designed for this 

study, which measured perceived gains (mobility, pain reduction), 
perceived risks (surgical complications, recovery burden), and indi
vidual risk/loss aversion.

All questionnaires were administered during preoperative consulta
tion and at postoperative follow-up visits at 6 months, 1 year, and 5 
years. For patients who declined surgery, longitudinal assessments were 
performed at similar time points.

2.4. Mathematical model

A predictive model was constructed according to the parameters of 
Prospect Theory. The utility (U) of undergoing surgery was defined as a 
nonlinear function of perceived gains (G), perceived losses (L), and in
dividual loss aversion (λ): 

U=G∝ − λLβ 

where: 

• α = 0.88 and β = 0.88 (diminishing sensitivity parameters for gains 
and losses).

• λ = 2.25 (loss aversion coefficient, consistent with prior behavioral 
economics literature).

Two outcome probabilities were derived: 

• Probability of surgical acceptance (Psurgery), calculated through a 
sigmoid transformation of U.

• Probability of successful recovery (Precovery), modeled as a function 
of U and baseline risk aversion.

2.5. Outcomes

The primary outcome was the decision to undergo or decline TKA.
Secondary outcomes included: 

• Postoperative satisfaction, as measured by SWLS and GPE.
• Improvement in EQ-5D scores at follow-up.
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• Accuracy of the Prospect Theory–based model in predicting decision- 
making and recovery.

2.6. Statistical analysis

Descriptive statistics were expressed as means ± standard deviation 
(SD) for continuous variables or medians with interquartile ranges (IQR) 
when appropriate. Categorical variables were reported as counts and 
percentages.

Comparisons between surgical and non-surgical groups were per
formed using: 

• Student's t-test for continuous variables.
• Chi-square test or Fisher's exact test for categorical variables.
• Paired t-tests for pre- and postoperative changes within the surgical 

cohort.

Correlation analyses (Pearson's r) were used to assess associations 
between psychological parameters (loss aversion, perceived gains) and 
outcomes (surgical acceptance, satisfaction). Logistic regression models 
were constructed to evaluate predictors of surgical decision and recov
ery success. Statistical significance was set at p < 0.05. Analyses were 
performed using Python (NumPy, pandas, SciPy, Statsmodels) and 
validated with cross-checks in SPSS version 26.

2.7. Ethics

The study protocol was reviewed and approved by the Institutional 
Review Board (IRB) of the participating institution. Given the retro
spective nature of the study and the use of de-identified data, a waiver of 
informed consent was granted. All procedures were conducted in 
accordance with the ethical principles outlined in the Declaration of 
Helsinki.

3. Results

3.1. Study population

A total of 500 patients met the inclusion criteria and were included in 
the final analysis. Of these, 300 (60%) underwent total knee arthro
plasty (TKA), while 200 (40%) declined surgical intervention following 
preoperative evaluation. The mean age of the overall cohort was 71.4 ±
7.9 years, with no statistically significant differences between surgical 
and non-surgical groups (p = 0.823). Female patients represented 63% 
(n = 316) of the study population, also evenly distributed between 
groups (p = 0.891).

Baseline clinical characteristics, including BMI, diabetes mellitus, 
and hypertension, were comparable between the two cohorts, suggest
ing that demographic and comorbidity profiles did not substantially 
influence the initial decision to undergo surgery. A small proportion of 
patients (n = 50, 10%) had a prior contralateral TKA, evenly distributed 
across groups, with no significant association with the index decision (p 

= 0.518) (Table 1).

3.2. Psychological factors and decision-making

Marked differences were observed in psychological parameters be
tween patients who elected surgery and those who declined. The loss 
aversion score was significantly higher in the non-surgical group 
compared with the TKA group (7.1 ± 1.9 vs. 4.3 ± 2.1, p < 0.001). In 
contrast, the perceived gain score was significantly greater among sur
gical patients (8.2 ± 1.4 vs. 5.9 ± 1.6, p < 0.001).

Correlation analyses confirmed the strong influence of these psy
chological traits on decision-making. Loss aversion demonstrated a 
negative correlation with surgical acceptance (r = − 0.655, p < 0.001), 
while perceived gain was positively correlated with surgical acceptance 
(r = 0.746, p < 0.001). The utility score, derived from Prospect Theory 
modeling, was significantly higher in the surgical cohort (0.71 ± 0.18) 
compared to the non-surgical cohort (0.42 ± 0.22, p < 0.001), rein
forcing the predictive role of psychological evaluation. Table 2 provides 
the comparative results of psychological factors.

3.3. Postoperative outcomes in the surgical cohort

Among the 300 patients who underwent TKA, significant clinical 
improvements were documented at 12-month follow-up.

Mobility (EQ-5D domain): improved from 0.41 ± 0.22 preopera
tively to 0.78 ± 0.19 postoperatively, representing a mean change of 
0.37 (95% CI 0.34–0.40, p < 0.001).

Pain scores (0–10 scale): decreased from 6.9 ± 1.8 to 3.5 ± 1.7, with 
a mean reduction of − 3.4 (95% CI –3.8 to − 3.0, p < 0.001).

Anxiety/depression scores: improved from 5.7 ± 2.1 to 3.6 ± 1.9, 
with a mean reduction of − 2.1 (95% CI –2.4 to − 1.8, p < 0.001).

Patient satisfaction, as assessed by the Satisfaction With Life Scale 
(SWLS), indicated that 82% of patients reported being “satisfied” or 
“very satisfied” at one year postoperatively. Notably, dissatisfaction was 
disproportionately represented among patients with elevated preoper
ative loss aversion (>7) and unrealistic gain expectations, highlighting 
the predictive validity of the psychological model (Table 3).

3.4. Model validation

The predictive model based on Prospect Theory demonstrated strong 
alignment between calculated utility scores and actual patient decisions. 
Patients with a utility score ≥0.65 had a probability of surgical accep
tance of 86% (95% CI 79–91), compared with 22% (95% CI 17–29) in 
patients with scores <0.50. Similarly, patients with higher baseline 
utility demonstrated significantly greater postoperative satisfaction 
(SWLS correlation r = 0.746, p < 0.001).

Furthermore, logistic regression confirmed that loss aversion (OR =
0.62, 95% CI 0.51–0.74, p < 0.001) and perceived gain (OR = 1.48, 95% 
CI 1.28–1.71, p < 0.001) were independent predictors of surgical deci
sion, after adjusting for age, sex, BMI, and comorbidities. Fig. 1-3.

Table 1 
Summarizes the demographic and clinical characteristics of both groups. No 
significant differences were observed regarding body mass index (BMI), preva
lence of diabetes mellitus, or hypertension (all p > 0.05).

Variable TKA Group (n =
300)

Non-Surgical Group (n 
= 200)

p- 
value

Age, mean ± SD (years) 71.3 ± 7.8 71.6 ± 8.0 0.823
Female sex, n (%) 188 (62.7) 128 (63.6) 0.891
BMI, mean ± SD (kg/m2) 28.4 ± 4.7 28.1 ± 5.1 0.421
Diabetes mellitus, n (%) 58 (19.3) 35 (17.5) 0.624
Hypertension, n (%) 182 (60.7) 124 (62.0) 0.774
Prior contralateral TKA, 

n (%)
32 (10.7) 18 (9.0) 0.518

Table 2 
Details the psychological parameters by group.

Variable TKA Group (n 
= 300)

Non-Surgical 
Group (n = 200)

p-value 95% CI for 
difference

Loss aversion 
(0–10 scale)

4.3 ± 2.1 7.1 ± 1.9 <0.001 − 3.1 to − 2.5

Perceived gain 
(0–10 scale)

8.2 ± 1.4 5.9 ± 1.6 <0.001 2.1 to 2.7

Risk aversion 
(0–10 scale)

5.2 ± 2.0 6.8 ± 1.7 <0.001 − 1.9 to − 1.3

Utility score 
(Prospect 
Theory)

0.71 ± 0.18 0.42 ± 0.22 <0.001 0.26 to 0.34

H. Rivarola et al.                                                                                                                                                                                                                               Journal of Orthopaedic Reports xxx (xxxx) xxx 

3 



4. Discussion

This retrospective study explored the role of psychological fac
tors—specifically loss aversion, perceived gains, and perceived 
risks—influencing both the decision to undergo total knee arthroplasty 
(TKA) and postoperative satisfaction. The principal findings were 
threefold: (1) patients with higher loss aversion demonstrated a signif
icantly lower likelihood of accepting surgery, even when objective 
clinical indications were present; (2) greater perceived gains were 
strongly associated with surgical acceptance and higher postoperative 
satisfaction; and (3) the mathematical model derived from Prospect 
Theory successfully predicted surgical decisions and recovery trajec
tories, providing a novel framework for patient-specific counseling and 
outcome optimization. 4–8.

4.1. Comparison with previous literature

The observed dissatisfaction rate of nearly 20% among TKA patients, 
despite technically successful procedures, aligns with previously re
ported figures in large-scale systematic reviews and registry-based 
studies. Traditional explanations for this discrepancy have emphasized 
biomechanical or technical aspects, such as implant design, component 
alignment, or residual pain syndromes. However, accumulating evi
dence underscores the pivotal role of psychological determinants. Bierke 
and Petersen reported that preoperative mental health and expectation 

management were among the strongest predictors of patient-reported 
outcomes after TKA. Similarly, Galea et al. demonstrated that unrealis
tic expectations were significantly associated with dissatisfaction, in
dependent of objective functional gains. 9–12.

Our findings extend this body of knowledge by applying Prospect 
Theory as a quantitative framework to model patient behavior. Kahne
man and Tversky originally described loss aversion as a fundamental 
bias in decision-making under uncertainty, whereby losses are weighted 
more heavily than equivalent gains. Translating this into the surgical 
domain, our data suggest that patients overestimate potential surgical 
risks relative to expected benefits, a phenomenon that may delay or 
prevent surgery even when indicated. Comparable patterns have been 

Table 3 
Summarizes these postoperative outcomes.

Outcome Preoperative Postoperative 
(12 months)

p-value Mean 
difference 
(95% CI)

EQ-5D mobility 
score

0.41 ± 0.22 0.78 ± 0.19 <0.001 0.37 (0.34 to 
0.40)

Pain score (0–10) 6.9 ± 1.8 3.5 ± 1.7 <0.001 − 3.4 (− 3.8 
to − 3.0)

Anxiety/ 
depression 
score (0–10)

5.7 ± 2.1 3.6 ± 1.9 <0.001 − 2.1 (− 2.4 
to − 1.8)

SWLS satisfaction 
(% satisfied/ 
very satisfied)

– 82% – –

Fig. 1. Boxplot illustrating pre- and postoperative EQ-5D mobility scores in the 
surgical group, showing a significant upward shift (p < 0.001).

Fig. 2. Boxplot of pain scores, highlighting substantial reduction following TKA 
(p < 0.001).

Fig. 3. Boxplot of anxiety/depression scores, demonstrating a consistent post
operative improvement (p < 0.001).
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observed in oncology, where decision-making in elderly patients has 
been shown to follow similar heuristics influenced by risk perception. 
11–15.

Furthermore, the strong correlation between the utility score 
generated by the model and both surgical acceptance and postoperative 
satisfaction highlights the potential for integrating behavioral eco
nomics into orthopaedic practice. Unlike prior models that primarily 
considered demographic or clinical factors, this approach quantifies 
psychological predispositions, providing a more holistic understanding 
of patient decision-making. 15–20.

4.2. Study limitations

Several limitations warrant consideration. First, the retrospective 
design inherently introduces potential biases, including selection bias in 
patients who opted for or against surgery. Although demographic and 
clinical characteristics were comparable between groups, unmeasured 
confounders cannot be fully excluded. Second, the psychological pa
rameters of loss aversion, perceived gains, and perceived risks were 
derived from patient self-report, which is subject to variability and 
cultural influences. These subjective assessments may not be stable over 
time and could have been influenced by external factors, such as family 
input or the surgeon's counseling style. Third, the mathematical model, 
although statistically robust, was based on parameters (α, β, λ) drawn 
from behavioral economics literature and may not fully capture the 
complexity of surgical decision-making in diverse populations. Fourth, 
external validation in different healthcare systems and cultural contexts 
was not performed, limiting generalizability. Finally, long-term follow- 
up beyond five years was not uniformly available, and thus the sus
tainability of psychological predictors on satisfaction and functional 
outcomes could not be comprehensively evaluated.

4.3. Clinical implications

Despite these limitations, the present study offers several important 
clinical implications. First, the application of Prospect Theory provides 
clinicians with a structured, evidence-based approach to understanding 
patient hesitation or reluctance toward surgery. By identifying patients 
with high loss aversion or disproportionate expectations, surgeons can 
implement tailored preoperative interventions, including enhanced 
counseling, decision aids, or psychological support. Second, quantifying 
psychological variables through standardized frameworks may allow 
the development of predictive algorithms that complement existing 
clinical scoring systems, thereby enhancing shared decision-making and 
aligning treatment recommendations with patient values. Third, inte
grating behavioral assessments into routine preoperative evaluation 
may reduce dissatisfaction rates, improve adherence to rehabilitation, 
and ultimately optimize long-term outcomes.1,12,15,20

4.4. Future research

Future investigations should aim to prospectively validate the pro
posed model across multiple centers and diverse populations, with 
particular attention to cultural and socioeconomic factors that may in
fluence decision-making. Incorporating additional variables such as 
social support networks, healthcare accessibility, and cost consider
ations may further refine predictive accuracy. Moreover, the integration 
of artificial intelligence and machine learning techniques could enhance 
the personalization of predictive models, allowing real-time counseling 
tools during clinical encounters. Ultimately, bridging the gap between 
clinical outcomes and patient perceptions will require a multidisci
plinary effort that integrates orthopaedic surgery, psychology, and 
health economics.

5. Conclusion

In this retrospective study, psychological factors—particularly loss 
aversion and perceived gains—were found to exert a significant influ
ence on decision-making for total knee arthroplasty and on subsequent 
postoperative satisfaction. Patients with higher loss aversion were less 
likely to accept surgery, while those with greater perceived gains 
demonstrated higher acceptance rates and improved outcomes. The 
mathematical model derived from Prospect Theory accurately predicted 
surgical decisions and recovery trajectories, underscoring its potential as 
a complementary tool in preoperative assessment. Integrating behav
ioral economics into orthopaedic practice may enhance shared decision- 
making, improve patient counseling, and ultimately reduce dissatisfac
tion following TKA.
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20. Gisbert-Pérez J, Martí-Vilar M, González-Sala F. Prospect theory: a bibliometric and 
systematic review in the categories of psychology in web of science. Healthcare 
(Basel). 2022 Oct 20;10(10):2098. https://doi.org/10.3390/healthcare10102098. 
PMID: 36292546; PMCID: PMC9601776.

H. Rivarola et al.                                                                                                                                                                                                                               Journal of Orthopaedic Reports xxx (xxxx) xxx 

6 

http://refhub.elsevier.com/S2773-157X(26)00024-X/sref1
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref1
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref2
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref2
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref3
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref3
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref4
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref4
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref4
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref5
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref5
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref5
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref6
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref6
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref7
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref7
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref8
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref8
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref8
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref9
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref9
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref10
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref10
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref11
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref11
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref11
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref12
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref12
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref12
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref13
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref13
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref14
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref14
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref15
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref15
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref16
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref16
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref17
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref17
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref18
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref18
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref19
http://refhub.elsevier.com/S2773-157X(26)00024-X/sref19
https://doi.org/10.3390/healthcare10102098

	Application of Prospect Theory in decision-making for total knee arthroplasty: A retrospective study on loss aversion and p ...
	1 Introduction
	2 Materials and methods
	2.1 Study design
	2.2 Population
	2.3 Data collection
	2.4 Mathematical model
	2.5 Outcomes
	2.6 Statistical analysis
	2.7 Ethics

	3 Results
	3.1 Study population
	3.2 Psychological factors and decision-making
	3.3 Postoperative outcomes in the surgical cohort
	3.4 Model validation

	4 Discussion
	4.1 Comparison with previous literature
	4.2 Study limitations
	4.3 Clinical implications
	4.4 Future research

	5 Conclusion
	Guardian/patient's consent
	Author contributions (CRediT taxonomy)
	Level of evidence
	Ethical statement
	Funding
	Declaration of competing interest
	Acknowledgements
	References


