
Preoperative emotional stress and postoperative
pain after lumbar fusion surgery: secondary
analysis of a randomized trial of adjunctive S-
ketamine in oxycodone patient-controlled analgesia
Taru Virtanen 

University of Turku
Akseli Lehtimäki 

University of Turku, Turku University Hospital
Elina C.V. Brinck 

University of Helsinki, HUS Helsinki University Hospital
Pekka Tarkkila 

University of Helsinki, HUS Helsinki University Hospital
Vesa Kontinen 

University of Helsinki, HUS Helsinki University Hospital
Kari Auranen 

University of Turku
Marko Peltoniemi 

Turku University Hospital and University of Turku
Teijo I. Saari 

University of Turku

Research Article

Keywords: Postoperative Pain, Patient-Controlled Analgesia, Ketamine, Psychological Stress, Opioid
Analgesics

Posted Date: November 3rd, 2026

DOI: https://doi.org/10.21203/rs.3.rs-11515132/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

Page 1/18

https://doi.org/10.21203/rs.3.rs-11515132/v1
https://doi.org/10.21203/rs.3.rs-11515132/v1
https://doi.org/10.21203/rs.3.rs-11515132/v1
https://creativecommons.org/licenses/by/4.0/


Additional Declarations: No competing interests reported.

Page 2/18



Abstract

Background
Acute postoperative pain after lumbar fusion surgery varies considerably despite standardized
multimodal analgesia. Psychological vulnerability may contribute to unfavorable pain trajectories, but
brief preoperative risk assessment tools remain insufficiently evaluated.

Methods
We conducted a secondary analysis of the randomized DoseRespKeta trial of adjunctive S-ketamine in
oxycodone patient-controlled analgesia after lumbar fusion surgery. Preoperative emotional stress was
assessed using the Brief Measure of Emotional Preoperative Stress (B-MEPS) and analyzed as a
standardized latent trait. The primary outcome was the association between preoperative emotional
stress and severe postoperative pain (NRS ≥ 7) during the first 72 postoperative hours, using mixed-
effects logistic regression. The secondary outcome was cumulative oxycodone consumption during the
first 24 postoperative hours.

Results
Of the 100 patients completing the parent trial, 98 had complete B-MEPS and postoperative outcome
data. A one-unit increase in preoperative emotional stress was associated with severe pain at rest
(NRSR ≥ 7; OR 2.73 [95% CI 1.20–6.24], p = 0.017) and during movement (NRSM ≥ 7; OR 2.52, [95% CI
1.29–4.92], p = 0.007) during the first 72 hours. In contrast, preoperative emotional stress was not
independently associated with cumulative 24-hour oxycodone consumption (β 4.58 mg per one-unit
increase in standardized emotional stress, 95% CI − 4.37–13.53, p = 0.319).

Conclusions
Preoperative emotional stress assessed using the B-MEPS was associated with less favorable
postoperative pain trajectories despite standardized multimodal analgesia. These findings suggest that
preoperative emotional stress is a marker of vulnerability within a biopsychosocial recovery process but
do not validate the B-MEPS as a clinical prediction tool.

Trial registration
The study was registered before patient enrollment at clinicaltrials.gov (NCT02994173; Principal
investigator: Teijo I. Saari; Date of registration: November 11, 2016) and in the EudraCT database (2016–
002887–14; Principal investigator: Teijo I. Saari; Date of registration: October 12, 2016).
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1. BACKGROUND
Severe acute postoperative pain remains one of the most common adverse outcomes after surgery.
Despite standardized perioperative care and multimodal analgesia, postoperative pain trajectories vary
substantially [1–4]. Recent studies have identified distinct postoperative pain trajectories associated
with subsequent clinical outcomes. These observations support viewing postoperative pain as part of
the overall recovery process rather than an isolated symptom [5].

Major spinal surgery is particularly associated with severe postoperative pain [6], yet the determinants of
this variability remain incompletely understood. Psychological factors such as anxiety, depression,
catastrophizing, and emotional distress have consistently been associated with more severe
postoperative pain, delayed recovery, and persistent pain after lumbar spine surgery [7–9]. Psychological
distress has also been associated with increased postoperative opioid requirements and greater
analgesic consumption after spine surgery [10–11].

Postoperative recovery is increasingly understood within a biopsychosocial framework in which
psychological, biological, and social factors interact. Within this framework, anxiety, depression, and
maladaptive coping may identify patients with greater vulnerability to poor postoperative recovery [12–
14]. Practical tools for identifying psychologically vulnerable patients before surgery remain limited.
Most available instruments assess individual psychological constructs such as anxiety or depression
[9–10]. Because postoperative pain vulnerability is multidimensional, no single construct is likely to
capture it adequately. This has motivated the development of brief instruments designed to assess
emotional preoperative stress more comprehensively.

Caumo et al. [15] developed the Brief Measure of Emotional Preoperative Stress (B-MEPS), an instrument
designed to assess preoperative stress. Unlike instruments focusing on single psychological domains,
the B-MEPS was developed to assess emotional preoperative stress as a latent construct. The
instrument was subsequently refined and showed promising associations with acute postoperative pain
in an independent surgical cohort [16]. However, external evaluations remain limited, particularly in
standardized perioperative settings that minimize treatment-related variability.

We performed a secondary analysis of the previously reported DoseRespKeta trial (ClinicalTrials.gov
NCT02994173), a randomized controlled trial with standardized perioperative care and randomized
adjunctive S-ketamine treatment [17]. The standardized trial design minimized treatment-related
variability. We examined whether preoperative emotional stress measured with the B-MEPS was
associated with postoperative pain trajectories during the first 72 hours after lumbar fusion surgery. We
also examined its association with cumulative 24-hour oxycodone consumption.

2. MATERIALS AND METHODS

2.1. Ethics and registration
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The parent DoseRespKeta trial was approved by the Institutional review board of the Hospital District of
Southwest Finland (103/1800/2016) and the Finnish Medicines Agency (FIMEA, KL 135/2016). The
study was registered before patient enrollment at clinicaltrials.gov (NCT02994173; Principal investigator:
Teijo I. Saari; Date of registration: November 11, 2016) and in the EudraCT database (2016–002887–14;
Principal investigator: Teijo I. Saari; Date of registration: October 12, 2016). All participants provided
written informed consent. No protocol amendments relevant to the present analysis were made after
study initiation. The trial was conducted between February 2017 and May 2021 at Turku University
Hospital, and at Helsinki University Hospital.

During the preparation of this manuscript, the authors used ChatGPT (OpenAI) to assist with language
editing and improving readability. The authors reviewed and edited the content as needed and take full
responsibility for the content of the published article.

2.2. Study design
This study is a prespecified secondary analysis of the previously published DoseRespKeta trial [17], a
randomized, double-blinded, and placebo-controlled study evaluating adjunctive S-ketamine in
oxycodone patient-controlled analgesia (PCA) after lumbar spinal fusion surgery. Preoperative emotional
stress was included among the secondary assessments in the original trial protocol. The objective was
to evaluate whether preoperative emotional stress assessed using the Brief Measure of Emotional
Preoperative Stress (B-MEPS) was associated with postoperative pain trajectories and opioid
consumption during the early postoperative period.

Adult patients undergoing elective lumbar spinal fusion surgery were enrolled in the parent trial and
randomized to receive oxycodone PCA either alone or combined with one of three randomized S-
ketamine treatments for 72 hours postoperatively. Details of the original trial design, intervention
protocol, and primary outcomes have been reported previously [17]. The original trial protocol is available
from the corresponding author upon reasonable request.

2.3. Preoperative stress measurement
All participants completed the B-MEPS questionnaire during the preoperative visit. The B-MEPS was
originally developed to quantify emotional stress related to an upcoming surgical procedure and to
identify patients at increased risk of moderate-to-severe postoperative pain [15]. The revised 12-item
version of the instrument was used in the present analysis. Three items removed during the subsequent
psychometric refinement of the instrument were excluded from the original questionnaire responses
prior to analysis [16]. The retained items and scoring procedure are provided in the Supplementary
Methods and Supplementary Table S1.

Preoperative emotional stress was modeled as a latent trait using an Item Response Theory (IRT)
framework. Item parameters were fixed to those previously reported by Schiavo et al. [16] and individual
latent trait estimates were obtained from the observed response patterns. The objective was not to
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recalibrate or revalidate the instrument but to evaluate whether previously established B-MEPS
parameters were associated with postoperative pain outcomes in an independent surgical cohort.

2.4. Postoperative pain assessment
Postoperative pain intensity was assessed using the Numeric Rating Scale (NRS; range 0–10), where 0
indicates no pain and 10 the worst pain imaginable. Pain was evaluated both at rest and during
movement throughout the first 72 postoperative hours. For the primary analysis, postoperative pain at
rest was assessed at 4, 8, 24, 48, and 72 hours after surgery. Earlier measurements obtained during the
immediate recovery period were excluded because pain ratings during emergence from anesthesia were
considered less clinically informative and demonstrated substantial short-term variability. Severe
postoperative pain was defined a priori as an NRS score ≥ 7.

2.5. Outcomes
The primary outcome was severe postoperative pain at rest (NRSR ≥ 7) measured repeatedly during the
first 72 postoperative hours. The primary objective was to evaluate its association with preoperative
emotional stress using longitudinal mixed-effects logistic regression. The secondary outcome was
cumulative oxycodone consumption during the first 24 postoperative hours.

2.6. Covariates
Potential confounders were selected a priori based on previous literature and clinical relevance (18,19).
These included age, sex, preoperative pain intensity at rest, chronic pain status, preoperative opioid or
gabapentinoid use, body mass index, and exposure to S-ketamine within the randomized trial. Due to
convergence limitations related to model complexity relative to sample size and event frequency, the
final mixed-effects models were restricted to age, sex, baseline pain intensity, and time.

2.7. Statistical analysis
Continuous variables are presented as mean (standard deviation) or median (interquartile range), as
appropriate. Categorical variables are presented as counts and percentages. Normality of continuous
variables was assessed visually using histograms and quantile-quantile plots. Preoperative emotional
stress (PES) was estimated with ltm R package (version 1.2-0). Individual latent trait estimates were
subsequently used as continuous predictors in all regression analyses.

The primary analysis evaluated the association between preoperative emotional stress and
postoperative pain trajectories using mixed-effects logistic regression. Severe pain (NRS ≥ 7) was used
as the dependent variable. Repeated pain assessments were nested within individuals, and a random
intercept was included to account for within-subject correlation. Time was modeled as a categorical
variable because measurement intervals were unequally spaced. Separate models were fitted for pain at
rest (NRSR) and movement-evoked pain (NRSM).

Secondary analyses consisted of logistic regression models evaluating associations between
preoperative emotional stress and severe postoperative pain within prespecified postoperative

Page 6/18



observation windows (4–24 h, 4–48 h, and 4–72 h). The secondary outcome, cumulative 24-hour
oxycodone consumption, was analyzed using linear regression. Model assumptions were assessed by
visual inspection of residual diagnostics. Additional exploratory analyses were performed to examine
associations between preoperative emotional stress, baseline patient characteristics, and perioperative
variables.

All statistical tests were two-sided. Associations are reported as effect estimates with corresponding
95% confidence intervals, and a p-value < 0.05 was considered statistically significant. Analyses were
performed using R version 4.5.0 (R Foundation for Statistical Computing, Vienna, Austria), and data
visualization was performed using the package ggplot2 version 3.5.2.

3. RESULTS
A total of 107 patients were enrolled in the DoseRespKeta trial. Patient flow through the original
randomized trial has been reported previously by Brinck et al.17, and the original CONSORT flow diagram
is reproduced in Supplementary Figure S1. Two patients withdrew after randomization. Of the remaining
105 randomized patients, five were excluded after randomization because of a change in surgical
procedure (n = 1), organizational reasons (n = 2), or withdrawal of consent during the first postoperative
24 hours (n = 2). Consequently, 100 patients completed the original trial, and 98 patients (53 men, 45
females, median age [IQR] 60 [50.3–68]) with complete B-MEPS and postoperative outcome data were
included in the present secondary analysis.

3.1. Descriptive statistics
Baseline characteristics according to randomized treatment group are presented in Table 1. The study
population consisted predominantly of patients with chronic pain, though preoperative opioid use was
not common. Demographic and clinical characteristics, including the latent preoperative emotional
stress score, were generally balanced across treatment groups.
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Table 1
Baseline characteristics of the study population. Baseline characteristics are presented according to

randomized treatment group. P-values compare characteristics across the four randomized treatment
groups.

Characteristic All G1:

Oxycodone
1 mg/ml

G2:

Oxycodone 1
mg/ml + S-
ketamine
0.25 mg/ml

G3:

Oxycodone 1
mg/ml + S-
ketamine 0.5
mg/ml

G4:

Oxycodone 1
mg/ml + S-
ketamine
0.75 mg/ml

p-
value*

n 98 25 23 25 25  

Age

(yr; median,
range)

60
(28,
78)

56 (34, 78) 62 (28, 76) 60 (41, 75) 62 (30, 76) 0.4921

Sex

(n;
female/male)

45/53 11/14 11/12 11/14 12/13 0.9852

BMI

(kg/m²)

26.9
(4.2)

26.6 (4.6) 26.8 (4.7) 27.3 (4.3) 26.9 (3.5) 0.9523

Previous
chronic pain

(n; yes/no)

82/16 22/3 19/4 19/6 22/3 0.6552

Preoperative
pain at rest

(NRSR; median,
IQR)

4.5 (3,
5)

5 (3.5, 6) 4 (3, 5) 3 (2.25, 5) 5 (3,5) 0.2351

Preoperative
pain in move

(NRSM;
median, IQR)

6 (5,
7)

6 (5, 7) 7 (5, 8) 5 (4.3, 6.8) 7 (5, 7.5) 0.3691

Preop. opioid in
use

(n; yes/no)

5/93 2/23 1/22 2/23 0/25 0.6522

Preoperative
emotional
stress (mean,
SD)

-0.42
(0.77)

-0.35 (0.87) -0.44 (0.68) -0.53 (0.67) -0.36 (0.86) 0.8253

*

1Kruskal-Wallis, 2Fisher, 3One-Way Anova
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----Table 1 here----

3.2. Preoperative stress and acute postoperative pain
trajectory
The primary mixed-effects logistic regression analysis showed that higher preoperative emotional stress
was associated with increased odds of severe postoperative pain during early postoperative hours
(Table 2). Detailed mixed-effects model results are presented in Supplementary Tables S2A and S2B.
Figure 1 illustrates postoperative pain trajectories according to preoperative emotional stress during the
first 72 postoperative hours.

Table 2
Association between preoperative emotional stress and severe postoperative pain in mixed-effects

logistic regression models
Variable NRSR (4-24h) NRSM (4-24h)

OR (95% CI)1 p-value OR (95% CI) p-value

Preoperative emotional
stress2

2.68 (1.02–7.02) 0.046 2.00 (1.03, 3.91) 0.041

Age 1.04 (0.98–1.10) 0.244 0.98 (0.94, 1.02) 0.398

Sex 0.33 (0.07–1.53) 0.158 0.52 (0.19, 1.38) 0.188

Preoperative NRSR pain 1.13 (0.79–1.61) 0.499    

Preoperative NRSM pain     0.96 (0.76, 1.21) 0.737

Time (8 h vs 4 h)3 3.30 (0.79–
13.82)

0.102 3.43 (1.45, 8.13) 0.005

Time (24 h vs 4 h)3 2.78 (0.66–
11.72)

0.164 4.83 (1.97,
11.80)

0.001

1Odds ratios are from mixed-effects logistic regression models with severe pain as the dependent
variable, preoperative emotional stress as a continuous latent trait predictor, categorical time, and a
random intercept for participant. Sex was coded as 0 = female and 1 = male.

2Odds ratios for preoperative emotional stress correspond to a one-unit increase in the standardized
latent stress score and for continuous covariates to a one-unit increase in the respective variable.

3Time effects represent odds ratios relative to the reference time point of 4 hours postoperatively.

CI, confidence interval; NRSR, Numerical rating scale (pain at rest); NRSM, Numerical rating scale
(movement-evoked pain); OR, odds ratio

Prespecified observation-window analyses yielded consistent findings for both NRSR and NRSM. A one-
unit increase in preoperative emotional stress was associated with higher odds of severe pain at rest
(NRSR ≥ 7) during the first 4–24 postoperative hours (OR 2.68, 95% CI [1.02, 7.02], p = 0.046), 4–48 hours
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(OR 2.73, 95% CI [1.16, 6.40], p = 0.021), and 4–72 hours (OR 2.73, 95% CI [1.20, 6.24], p = 0.017). Similar
associations were observed for severe movement-evoked pain (NRSM ≥ 7), with odds ratios of 2.00, 95%
CI [1.03, 3.91], (p = 0.041), 2.44, 95% CI [1.18, 5.06] (p = 0.017), and 2.52, [1.29, 4.92] (p = 0.007) for the
4–24, 4–48, and 4–72 hour observation windows, respectively (Supplementary Table S3 and Figure S2).

Preoperative emotional stress was analyzed as a continuous latent trait estimate, and the reported odds
ratios therefore correspond to a one-unit increase in the standardized stress score.

----Table 2 here----

3.3. Association of preoperative stress with cumulative
oxycodone consumption during the first 24 postoperative
hours
Associations between preoperative emotional stress and cumulative oxycodone consumption during the
first 24 postoperative hours were evaluated using linear regression models of increasing complexity
(Table 3). In the unadjusted analysis, preoperative emotional stress was not associated with cumulative
oxycodone consumption during the first 24 postoperative hours (β 3.63 mg, p = 0.446). For preoperative
emotional stress, β corresponds to a one-unit increase in the standardized latent stress score. Similarly,
preoperative emotional stress was not independently associated with oxycodone consumption in the
fully adjusted model (β 4.58 mg, p = 0.319).
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Table 3
Association between preoperative emotional stress and cumulative 24-hour oxycodone consumption.
Variable Unadjusted Fully adjusted

β (95% CI) p β (95% CI) p

Preoperative emotional stress 3.63 (-5.68,
12.95)

0.446 4.58 (-4.37, 13.53) 0.319

Age     −1.22 (-1.79, -0.64) < 0.001

Sex     14.29 (-0.07, 28.65) 0.055

Preoperative NRSR     3.14 (-0.36, 6.63) 0.082

Chronic pain     -1.46 (-20.94,
18.01)

0.883

Preoperative opioid use     -13.91 (-50.79,
22.96)

0.462

Preoperative gabapentinoid
use

    7.87 (-11.77, 27.51) 0.435

BMI     0.63 (-1.07, 2.32) 0.47

S-ketamine exposure     0.32 (0.02, 0.62)) 0.038

Regression coefficients represent the change in cumulative oxycodone consumption (mg)
associated with a one-unit increase in the corresponding predictor while holding other covariates
constant, and for preoperative emotional stress to a one-unit increase in the standardized latent
stress score. Sex was coded as 0 = female and 1 = male.

BMI, Body mass index; CI, confidence interval; NRSR, numerical rating scale (pain at rest)

In the adjusted model, younger age was associated with higher oxycodone consumption (β − 1.22 mg
per year, p < 0.001), whereas greater cumulative S-ketamine exposure was associated with higher
oxycodone consumption (β 0.32, p = 0.038). Preoperative pain intensity at rest showed a positive but
statistically nonsignificant association with oxycodone consumption (β 3.14, p = 0.082). Full regression
model outputs are presented in Supplementary Table S4.

----Table 3 here----

3.4. Exploratory analyses
Exploratory analyses showed no significant associations between preoperative emotional stress and
age, body mass index, preoperative pain intensity, chronic pain, preoperative opioid use, preoperative
gabapentinoid use, smoking status, diabetes, or ASA physical status classification. Higher preoperative
emotional stress was associated with lower patient satisfaction with postoperative analgesia at 72
hours (p = 0.026), whereas no association was observed at 24 or 48 hours (Supplementary Table S5).
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4. DISCUSSION
In this secondary analysis, higher preoperative emotional stress measured using the B-MEPS was
associated with severe postoperative pain during the first 72 postoperative hours after lumbar fusion
surgery. This association remained consistent in longitudinal mixed-effects analyses of repeated pain
measurements. In contrast, preoperative emotional stress was not independently associated with
adjusted cumulative 24-hour oxycodone consumption.

The present findings emphasize that postoperative pain should be evaluated longitudinally rather than at
a single postoperative time point. Recent studies have identified distinct postoperative pain trajectories
associated with subsequent recovery outcomes [5, 18]. In our study, the association between
preoperative emotional stress and severe postoperative pain remained consistent across the predefined
postoperative observation windows. The magnitude of the association remained relatively stable across
all observation windows, indicating that the relationship between preoperative emotional stress and
postoperative pain was not restricted to the immediate postoperative period. This suggests that
preoperative emotional stress is associated with the overall postoperative pain course rather than pain
intensity in an individual postoperative assessment.

Our findings are consistent with previous studies demonstrating associations between psychological
vulnerability and postoperative pain after spine surgery. Anxiety, depression, pain catastrophizing, and
psychosocial distress have all been associated with increased postoperative pain intensity and poorer
functional outcomes following lumbar surgery [7–9]. Psychological factors have also been associated
with postoperative opioid consumption [20]. Most available instruments assess individual psychological
constructs such as anxiety or depression [19, 21], whereas the B-MEPS was developed to assess
emotional preoperative stress as a multidimensional latent construct [15, 16]. Our findings extend
previous work by demonstrating the same association in a standardized perioperative setting. The
randomized trial design and standardized analgesic protocol reduce the likelihood that differences in
perioperative management explain the observed association. The association remained after adjustment
for baseline pain, age, sex, and time, suggesting that preoperative emotional stress provides information
beyond routinely assessed clinical characteristics.

The observed association between preoperative emotional stress and postoperative pain is biologically
and clinically plausible. Postoperative recovery is increasingly understood within a biopsychosocial
framework in which psychological, biological, and social factors interact [12–14]. Emotional stress may
influence postoperative pain through several psychological and physiological mechanisms. However, the
present findings do not imply that emotional stress directly causes postoperative pain. Instead,
preoperative emotional stress may represent a marker of vulnerability associated with less favorable
postoperative recovery [12–14].

In contrast to postoperative pain intensity, preoperative emotional stress was not independently
associated with cumulative 24-hour oxycodone consumption after adjustment for relevant covariates.
This finding is unsurprising because opioid consumption during PCA reflects more than pain intensity
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alone. It is also influenced by patient behavior, opioid sensitivity, adverse effects, and the clinical context.
Furthermore, postoperative pain intensity and opioid consumption are related but distinct outcomes.
Recent systematic evidence similarly suggests that their predictors overlap only partially, indicating that
opioid consumption should not be interpreted as a direct surrogate for pain intensity [22].

From a clinical perspective, a brief assessment of preoperative emotional stress may help identify
patients who are more likely to experience consistently severe postoperative pain after lumbar fusion
surgery. Such information could support individualized perioperative counseling, optimization of
multimodal analgesia, and targeted perioperative support [12–14, 22]. These findings support the role of
preoperative psychological assessment as part of perioperative care [23]. Brief psychological
interventions have been shown to reduce postoperative pain and improve recovery [24–26], and app-
based implementation of the B-MEPS may facilitate their integration into routine preoperative
assessment [16]. Current evidence suggests that multidisciplinary strategies that combine psychological
and physiological protocols would enhance patients' postoperative recovery [27, 28]. Nevertheless, the
present findings do not establish the B-MEPS as a validated clinical prediction tool, and it should not be
used in isolation for clinical decision-making.

A major strength of this study is that the B-MEPS was evaluated in an independent cohort with highly
standardized perioperative management and repeated postoperative pain assessments. The
homogeneous surgical population reduced clinical heterogeneity and strengthened the interpretation of
the observed association. Repeated pain measurements also allowed assessment of the association
over time rather than at a single postoperative time point.

Several limitations should be acknowledged. First, this was a secondary analysis, and the original trial
was not designed specifically to evaluate associations between preoperative emotional stress and
postoperative pain outcomes. Second, the parent trial was powered for its primary endpoint rather than
these secondary analyses. Third, residual confounding cannot be excluded despite multivariable
adjustment. The findings are limited to patients undergoing lumbar fusion surgery and may not
generalize to other surgical populations. Finally, the study evaluated associations rather than predictive
performance and therefore does not constitute a formal validation of the B-MEPS as a clinical prediction
tool.

Conclusions
In conclusion, higher preoperative emotional stress measured using the B-MEPS was associated with
severe postoperative pain during the first 72 postoperative hours after lumbar fusion surgery. These
findings suggest that preoperative emotional stress is a marker of vulnerability to poorer postoperative
recovery rather than supporting the B-MEPS as a stand-alone clinical prediction tool. Further prospective
studies are needed to define its role in preoperative risk assessment.
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AIC, Akaike information criterion, ASA, American Society of Anesthesiologists, B-MEPS, Brief Measure of
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Figure 1

Predicted probability of severe postoperative pain (NRS ≥7) from mixed-effects logistic regression
models according to preoperative emotional stress level. Panels show pain at rest (A) and movement-
evoked pain (B) during the first 72 postoperative hours. Predicted probabilities were calculated with age
and baseline pain fixed at their median values, sex averaged according to the observed study
distribution, and the participant-specific random intercept set to zero. Curves represent the first quartile
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(Q1), median, and third quartile (Q3) of the preoperative emotional stress distribution (-1.02, -0.49, 0.09,
respectively). Error bars indicate 95% confidence intervals.
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