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Abstract
Background Satisfaction with treatment results is an im-
portant outcome domain in striving for patient-centered
and value-based healthcare. Although numerous studies
have investigated factors associated with satisfaction with
treatment results, most studies used relatively small sam-
ples. Additionally, many studies have only investigated
univariable associations instead of multivariable associa-
tions; to our knowledge, none have investigated the in-
dependent association of baseline sociodemographics,
quality of life, improvement in pain and function, experi-
ences with healthcare delivery, and baseline measures of
mental health with satisfaction with treatment results.

Questions/purposes (1) What factors are independently
associatedwith satisfactionwith treatment results at 3months
post-treatment in patients treated for common hand and wrist
conditions? (2) What factors are independently associated
with the willingness to undergo the treatment again at
3 months post-treatment in patients treated for common hand
and wrist conditions? Among the factors under study were
baseline sociodemographics, quality of life, improvement in
pain and function, experiences with healthcare delivery, and
baseline measures of mental health.
Methods Between August 2018 and May 2020, we in-
cluded patients who underwent carpal tunnel release,

aMembers of the Hand-Wrist Study Group are listed in an Appendix at the end of this article.
The institution of one or more of the authors (RMW, RWS) has received, during the study period, funding from ZonMw.
Each author certifies that there are no funding or commercial associations (consultancies, stock ownership, equity interest, patent/licensing
arrangements, etc.) that might pose a conflict of interest in connection with the submitted article related to the author or any immediate
family members.
All ICMJE Conflict of Interest Forms for authors and Clinical Orthopaedics and Related Research® editors and board members are on file with
the publication and can be viewed on request.
Ethical approval for this study was obtained from Erasmus MC, Rotterdam, the Netherlands (number MEC-2018-1088).
This work was performed at Erasmus MC, Rotterdam, the Netherlands.

1Department of Plastic, Reconstructive, and Hand Surgery, Erasmus MC, University Medical Center Rotterdam, Rotterdam, the Netherlands

2Department of Rehabilitation Medicine, Erasmus MC, University Medical Center Rotterdam, Rotterdam, the Netherlands

3Hand and Wrist Center, Xpert Clinics, the Netherlands

4Center for Hand Therapy, Xpert Handtherapie, Utrecht, the Netherlands

W. A. De Ridder ✉, Erasmus MC and Xpert Clinics Nederland, Dr. Molewaterplein 40, 3015 GD Rotterdam, the Netherlands, Email:
willemijna@gmail.com

Copyright © 2022 by the Association of Bone and Joint Surgeons. Unauthorized reproduction of this article is prohibited.

https://orcid.org/0000-0001-9542-5105
mailto:willemijna@gmail.com


nonsurgical or surgical treatment for thumb-base osteoar-
thritis, trigger finger release, limited fasciectomy for
Dupuytren contracture, or nonsurgical treatment for mid-
carpal laxity in one of the 28 centers of Xpert Clinics in the
Netherlands. We screened 5859 patients with complete
sociodemographics and data at baseline. Thirty-eight per-
cent (2248 of 5859) of these patients had complete data at
3 months. Finally, participants were eligible for inclusion if
they provided a relevant answer to the three patient-
reported experience measure (PREM) items. A total of 424
patients did not do this because they answered “I don’t
know” or “not applicable” to a PREM item, leaving 31%
(1824 of 5859) for inclusion in the final sample. A vali-
dated Satisfaction with Treatment Result Questionnaire
was administered at 3 months, which identified the pa-
tients’ level of satisfaction with treatment results so far on a
5-point Likert scale (research question 1, with answers of
poor, moderate, fair, good, or excellent) and the patients’
willingness to undergo the treatment again under similar
circumstances (research question 2, with answers of yes or
no). A hierarchical logistic regression model was used to
identify whether baseline sociodemographics, quality of
life, change in outcome (patient-reported outcome mea-
sures for hand function and pain), baseline measures of
mental health (including treatment credibility [the extent to
which a patient attributes credibility to a treatment] and
expectations, illness perception, pain catastrophizing,
anxiety, and depression), and PREMs were associated with
each question of the Satisfaction with Treatment Result
Questionnaire at 3 months post-treatment. We di-
chotomized responses to our first question as good and
excellent, which were considered more satisfied, and poor,
moderate, and fair, which were considered less satisfied.
After dichotomization, 57% (1042 of 1824) of patients
were classified as more satisfied with the treatment results.
Results The following variables were independently as-
sociated with satisfaction with treatment results, with an
area under the curve of 0.82 (95% confidence interval 0.80
to 0.84) (arranged from the largest to the smallest stan-
dardized odds ratio [SOR]): greater decrease in pain during
physical load (standardized odds ratio 2.52 [95%CI 2.18 to
2.92]; p < 0.001), patient’s positive experience with the
explanation of the pros and cons of the treatment (de-
termined with the question: “Have you been explained the
pros and cons of the treatment or surgery?”) (SOR 1.83
[95% CI 1.41 to 2.38]; p < 0.001), greater improvement in
hand function (SOR 1.76 [95%CI 1.54 to 2.01]; p < 0.001),
patients’ positive experience with the advice for at-home
care (determined with the question: “Were you advised by
the healthcare providers on how to deal with your illness or
complaints in your home situation?”) (SOR 1.57 [95% CI
1.21 to 2.04]; p < 0.001), patient’s better personal control
(determined with the question: “How much control do you
feel you have over your illness?”) (SOR 1.24 [95% CI 1.1

to 1.40]; p < 0.001), patient’s more positive treatment ex-
pectations (SOR 1.23 [95% CI 1.04 to 1.46]; p = 0.02),
longer expected illness duration by the patient (SOR 1.20
[95% CI 1.04 to 1.37]; p = 0.01), a smaller number of
symptoms the patient saw as part of the illness (SOR 0.84
[95%CI 0.72 to 0.97]; p = 0.02), and less concern about the
illness the patient experiences (SOR 0.84 [95% CI 0.72 to
0.99]; p = 0.04). For willingness to undergo the treatment
again, the following variables were independently associ-
ated with an AUC of 0.81 (95% CI 0.78 to 0.83) (arranged
from the largest to the smallest standardized OR): patient’s
positive experience with the information about the pros and
cons (determined with the question: “Have you been
explained the pros and cons of the treatment or surgery?”)
(SOR 2.05 [95% CI 1.50 to 2.80]; p < 0.001), greater im-
provement in hand function (SOR 1.80 [95% CI 1.54 to
2.11]; p < 0.001), greater decrease in pain during physical
load (SOR 1.74 [95%CI 1.48 to 2.07]; p < 0.001), patient’s
positive experience with the advice for at home (de-
termined with the question: “Were you advised by the
healthcare providers on how to deal with your illness or
complaints in your home situation?”) (SOR 1.52 [95% CI
1.11 to 2.07]; p = 0.01), patient’s positive experience with
shared decision-making (determined with the question:
“Did you decide together with the care providers which
care or treatment you will receive?”) (SOR 1.45 [95% CI
1.06 to 1.99]; p = 0.02), higher credibility the patient at-
tributes to the treatment (SOR 1.44 [95% CI 1.20 to 1.73];
p < 0.001), longer symptom duration (SOR 1.27 [95% CI
1.09 to 1.52]; p < 0.01), and patient’s better understanding
of the condition (SOR 1.17 [95% CI 1.01 to 1.34]; p =
0.03).
Conclusion Our findings suggest that to directly improve
satisfaction with treatment results, clinicians might seek to:
(1) improve the patient’s experience with healthcare de-
livery, (2) try to influence illness perception, and (3) boost
treatment expectations and credibility. Future research
should confirm whether these suggestions are valid and
perhaps also investigate whether satisfaction with treat-
ment results can be predicted (instead of explained, as was
done in this study). Such predictionmodels, as well as other
decision support tools that investigate patient-specific
needs, may influence experience with healthcare delivery,
expectations, or illness perceptions, which in turn may
improve satisfaction with treatment results.
Level of Evidence Level III, therapeutic study.

Introduction

Satisfaction with treatment results is an important outcome
domain in striving for patient-centered and value-based
healthcare. In these frameworks, the patient is central, and
the aim is to achieve high value at low cost [1, 2, 15, 21, 39,
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40]. After all, is there value in a technically perfect surgical
procedure, with no complications and excellent objective
outcomes afterward, if the patient is not satisfied with the
treatment results? Although recognized as an important
outcome domain [53], the interpretation of satisfaction
with treatment results is difficult, and there are doubts
about the face validity of questionnaires to measure satis-
faction with treatment results [43]. However, the
Satisfaction with Treatment Result Questionnaire has
good-to-excellent construct validity and very high test-
retest reliability [9], and we believe it is reasonable to use it
in a study exploring this topic.

Several studies have investigated factors associated
with satisfaction with treatment results [3, 4, 12, 14, 17, 20,
22, 27-35, 37, 38, 47, 49, 51]. Marks et al. [31] found
associations between satisfaction and pain and symptoms,
activities of daily living or function, esthetics, embodi-
ment, strength, ROM, fulfillment of expectations, de-
formity, workers compensation status, and length of
follow-up. Additionally, strong associations have been
found between satisfaction and better patient-reported ex-
perience measures (PREMs), such as the provision of
general and treatment information, and with physician
communication and shared decision-making [3, 4, 12, 29,
35, 49]. Furthermore, the relationship with the surgeon,
particularly perceived empathy, is a driver of satisfaction
with treatment results [22, 32, 38, 51]. Associations with
several measures of mental health have also been found.
For instance, higher preoperative pain catastrophizing is
associated with lower satisfaction after hand surgery [33,
34], and more symptoms of depression are associated with
greater dissatisfaction after carpal tunnel release [27].
There is no consensus on the association between treatment
expectations and satisfaction with treatment results; several
authors suggested that higher expectations may lead to
lower satisfaction [14, 20, 30], whereas other studies
found a reverse association [12, 17, 28, 37, 47].

Although the aforementioned studies investigated fac-
tors associated with patient satisfaction with treatment re-
sults, most studies used relatively small samples or used a
univariable approach instead of a multivariable approach.
Therefore, the independent association of baseline socio-
demographics, quality of life, improvement in pain and
function, experiences with healthcare delivery, and base-
line measures of mental health with satisfaction with
treatment results is still unclear. More knowledge on in-
dependent factors that are associated with satisfaction with
treatment results may help clinicians to directly improve
satisfaction with treatment results, as well as inform future
studies aiming to develop interventions that improve sat-
isfaction with treatment results.

Therefore, we asked: (1)What factors are independently
associated with satisfaction with treatment results at
3 months post-treatment in patients treated for common

hand and wrist conditions? (2) What factors are in-
dependently associated with the willingness to undergo the
treatment again at 3 months post-treatment in patients
treated for common hand and wrist conditions? Among the
studied factors were baseline sociodemographics, quality
of life, improvement in pain and function, experiences with
healthcare delivery, and baseline measures of mental
health.

Patients and Methods

Study Design

This was a cohort study using a longitudinally maintained,
population-based sample of patients with hand and wrist
conditions from the Hand Wrist Study Group cohort,
reported following the Strengthening the Reporting of
Observational Studies in Epidemiology guidelines [50].

Setting

Data collection using GemsTracker electronic data capture
tools (GemsTracker 2020) was part of usual care and oc-
curred between August 2018 and May 2020 at Xpert
Clinics. GemsTracker is a secure, internet-based applica-
tion for distributing questionnaires and forms during clin-
ical research and quality registrations. The start date of the
current PREM determined the start date of the study. Xpert
Clinics comprises 28 clinics for hand surgery and therapy
in the Netherlands. Twenty-three surgeons who have been
certified by the Federation of European Societies for
Surgery of the Hand and more than 150 hand therapists are
employed at our treatment centers. At Xpert Clinics,
treatment outcomes are evaluated in measurement tracks,
each of which consists of treatments with similar relevant
outcome domains and timepoints. After a diagnosis is
registered during the first consultation, a measurement
track is automatically activated, and patient-reported out-
come measure forms are emailed to the patient. Details of
this procedure have been published [44].

Participants

Participants were eligible for inclusion if they were
adults who completed all relevant questionnaires. We
included patients who underwent one of the following
common treatments: trigger finger release (23% [423 of
1824]), limited fasciectomy (17% [307 of 1824]), tra-
peziectomy with or without ligament reconstruction
tendon interposition for thumb base osteoarthritis (12%
[213 of 1824]), carpal tunnel release (29% [521 of
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1824]), hand therapy for midcarpal laxity (2% [35 of
1824]), and hand therapy for thumb base osteoarthritis
(18% [325 of 1824]) (Table 1). Because the aim of this
study was to investigate which factors explain satisfac-
tion with treatment results in a general population of
patients treated for hand and wrist disorders, we selected
the largest pathology of each of the six largest mea-
surement tracks from our cohort [44]. Patients who un-
derwent operative treatment were assessed at 3 months
postoperatively, and patients who underwent non-
operative treatment were assessed 3 months after treat-
ment was initiated.

We screened 5859 patients with complete socio-
demographics and data at baseline. Thirty-eight percent
(2248 of 5859) of patients had complete data at
3 months. Finally, participants were eligible for in-
clusion if they provided a relevant answer to the three
PREM items. A total of 424 patients did not do this
because they answered “I don’t know” or “not applica-
ble” to a PREM item, leaving 31% (1824 of 5859) for
inclusion in the final sample (Fig. 1). There were no
additional exclusion criteria.

To assess potential selection bias, we compared re-
sponder and nonresponder demographics and measures of
mental health using the standardized mean difference as an
indication of imbalance [13]. Nonresponders were defined
as patients who did not complete questionnaires at
3 months or did not provide a relevant answer to a PREM

item. Responders were defined as patients who completed
all relevant questionnaires at baseline and at 3 months.
Responders and nonresponders both received treatment
and remained in care. Besides difference in treatment type
(standardized mean difference 0.26), all standardized mean
difference values were < 0.2, indicating that the magnitude
of the standardized mean difference was even smaller than
that defined as small by Cohen [6] (Supplementary Table 1;
http://links.lww.com/CORR/A725). Additionally, we
conducted a Little test (p = 0.27), which supported the
idea that nonresponders could be considered missing at
random [7, 25, 26].

Variables and Measurements

The primary outcomes in this study were the two questions
of the Satisfaction with Treatment Result Questionnaire at
3 months after the start of treatment. The first question
evaluates patients’ satisfaction with treatment results on a
5-point Likert scale (answering options: poor, moderate,
fair, good, and excellent). For the second question, patients
indicated whether they would undergo the same procedure
again under similar circumstances (yes or no). The
Satisfaction with Treatment Result Questionnaire has a
good-to-excellent construct validity and very high test-
retest validity [9].

We classified the variables that were potentially associated
with satisfaction into four categories: sociodemographics,

Table 1. Characteristics at baseline of all included patients
(n = 1824)

Variable Value

Age in years 59 6 11

Sex (male) 39 (704)

Second opinion 2 (42)

Recurrence (yes) 8 (146)

Hand dominance

Right 88 (1607)

Left 8 (153)

Both 4 (64)

Dominant hand treated 49 (902)

Symptom duration in months median
(interquartile range)

12 (6-24)

Workload

Not employed 40 (734)

Light 27 (492)

Medium 23 (427)

Heavy 9 (171)

BMI in kg/m2 27 6 5

Smoking (no) 86 (1571)

Data presented asmean6 SD or% (n), unless otherwise noted.

Fig. 1 This flowchart illustrates the patient selection for this
study.
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clinical patient-reported outcome measures, PREMs, and
measures of mental health.

Sociodemographic characteristics included sex (we re-
port sex, not gender, because our data comes from the
Dutch Citizen Service Administration; we did not want to
make any unsupported assumptions about gender), age,
occupational status (unemployed or light, medium, or
heavy physical labor), whether the patient visited the clinic
for a second opinion, self-reported duration of symptoms
(in months), whether the dominant hand was treated, and
whether the disease was recurrent (measured by the ques-
tion: “Have you been treated for the same disease before?”;
the answer yes was coded as recurrent).

Clinical patient-reported outcome measures included
the change in patient-reported outcome measures for pain
and hand function between baseline and 3 months and
health-related quality of life at 3 months. We used a VAS
score (range 0 to 100) to measure pain during physical load
(higher scores indicate more pain) and hand function
(higher scores indicate better function). The VAS is a
validated and widely used tool for measuring these con-
structs [16]. Although we also used more disease-specific
questionnaires in our cohort (such as the Boston Carpal
Tunnel Questionnaire, the Patient-Rated Wrist/Hand
Evaluation, and the Michigan Hand outcomes
Questionnaire), these differed among the treatments in our
study sample and therefore are less well-suited to use for
the current research question aiming at all patients with the
most common hand and wrist conditions.

We measured health-related quality of life using the
VAS of the EuroQol-5 Dimensions (EQ-5D) self-rated
health questionnaire as an indication of the overall per-
ceived health status (range 0 to 100; higher scores indicate
better perceived health) [19].

To measure the patients’ experience with healthcare
delivery (which is different from satisfaction with treat-
ment results [56]), we used the PREM questionnaire, based
on the Consumer Quality Index, which is widely used in
private practice clinics in the Netherlands [10]. The 11
items evaluate the patients’ experience with healthcare
delivery using a 5-point Likert scale (with answers ranging
from no, not at all to yes, completely). Of this question-
naire, we only included three items because in the other
items, ceiling effects were present that did not allow us to
run our models. These items were experience with the
explanation about the pros and cons of the treatment, ex-
perience with shared decision-making, and experience with
the advice for at home.

Measures of mental health included anxiety and de-
pression, pain catastrophizing, illness perceptions, and
expectations. Anxiety and depression were measured with
the Patient Health Questionnaire-4 (higher scores indicate
more anxiety and depression), and pain catastrophizing
was measured with the Pain Catastrophizing Scale (higher

scores indicate a higher amount of catastrophizing). Illness
perception was measured with the Brief Illness Perception
Questionnaire [5, 8]. The Brief Illness Perception
Questionnaire measures how patients perceive their illness
across eight domains (consequences, timeline, personal
control, treatment control, identity, concern, coherence,
and emotional response). Each domain is assessed with a
single question (higher scores indicate more negative ill-
ness perceptions except for personal control, treatment
control, and coherence) [23]. We excluded the domain of
treatment control (“Howmuch do you think your treatment
can help your illness?”) from our analyses because we
considered that item to have a strong conceptual overlap
with the expectancy subscale of the Credibility/Expectancy
Questionnaire. Treatment outcome expectations were
measured with the Credibility/Expectancy Questionnaire
[11]. The credibility subscale consists of three items mea-
suring the credibility that the patient attributes to the
treatment. A higher score reflects a higher attribution of
credibility to a treatment. The expectancy subscale consists
of three items measuring the expected magnitude of im-
provement because of the prescribed treatment. A higher
score reflects a more positive treatment outcome
expectation.

Ethical Approval

We obtained ethical approval for this study from Erasmus
MC, Rotterdam, the Netherlands (MEC-2018-1088).
Written informed consent was obtained from all patients.

Statistical Methods and Study Size

We dichotomized the outcome of satisfaction with treat-
ment results as follows: poor, moderate and fair as less
satisfied, and good and excellent as more satisfied. After
dichotomization, 57% (1042 of 1824) of participants were
classified as more satisfied with the treatment results (19%
[349 of 1824] said their results were excellent and 38%
[693 of 1824] said they were good) and 43% (782 of 1824)
of patients were classified as less satisfied with the treat-
ment results (26% [472 of 1824] reported their satisfaction
was fair, 13% [231 of 1824] reported that it was moderate,
and 4% [79 of 1824] reported that it was poor) (Fig. 2). This
is comparable with other findings in our population [17, 48,
54, 55, 57]. Similarly, to further account for ceiling effects,
we dichotomized the PREM items into negative experience
(answering options: no, not at all, a little bit, partly, and
mostly) and positive experience (answering option: yes,
completely). The items used in the final analysis were: “Did
you decide together with the care providers which care or
treatment you will receive?” (hereinafter referred to as
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shared decision-making), “Have you been explained the
pros and cons of the treatment or surgery?” (henceforth
referred to as pros and cons), and “Were you advised by the
healthcare providers on how to deal with your illness or
complaints in your home situation?” (henceforth referred to
as advice).

Because this study evaluated a diverse population of
patients with common hand and wrist conditions, we ad-
justed for the type of treatment in the analyses. By adjusting
for treatment in our analysis, we accounted for a potential
influence of treatment on satisfaction with treatment re-
sults. To test the association of specific patient character-
istics with satisfaction, we performed a hierarchical logistic
regression analysis. In this hierarchical regression
analysis, a set of variables is entered in a specific sequence
to illustrate the added amount of explained variance of each
set. In the first model, sociodemographic patient charac-
teristics were entered, including age, sex, symptom dura-
tion, treatment side, dominance, type of work, and second-
opinion visit. In the second step, we added clinical patient-
reported outcome measures, including the EQ-5D VAS
self-rated health at 3 months, the change in VAS pain score

during physical load, and VAS function score between
baseline and 3 months. In the third step, we added the three
items of the PREM: shared decision-making, pros and
cons, and advice. In the fourth step, we added measures of
mental health, including the Brief Illness Perception
Questionnaire items of consequences, timeline, personal
control, identity, concern, coherence, emotional response,
Patient Health Questionnaire anxiety and depression sub-
scales, Pain Catastrophizing Scale, and
Credibility/Expectancy Questionnaire subscales. An ad-
vantage of a hierarchical multivariable model is that by
entering the next set of variables, certain variables might be
pushed out of significance because variables may have
shared variance. Therefore, in the most definitive multi-
variable model, only the variables that truly explain vari-
ance in the dependent variable remain. To account for
potential strong correlations and multiple variables mea-
suring the same construct, we evaluated multicollinearity
using a correlation matrix (Supplementary Table 2; http://
links.lww.com/CORR/A726) and variance inflation factor
(Supplementary Table 3; http://links.lww.
com/CORR/A727). A correlation coefficient of the

Fig. 2 This graph shows the distribution of satisfaction with treatment results at 3 months,
before and after dichotomization. Light gray indicates patients who are less satisfied; dark
gray indicates those who are more satisfied.
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Spearman rho greater than 0.7 was considered a strong
correlation. A variance inflation factor greater than 3 was
considered an indication of multicollinearity [24]. Based
on the variance inflation factor (the highest variance
inflation factor = 2.2) and the correlation matrix (highest
Spearman rho = 6.8, which is only a moderate correlation),
we did not find any indication for multicollinearity in the
hierarchical logistic regression model. To illustrate the
goodness of fit of the different models, we determined the
area under the curve, the Nagelkerke r2, and the receiver
operating characteristic curves for each model.

With 1824 patients, 33 variables, an alpha of 0.05, and a
conventional small effect size f2 of 0.02, this study had a
power of 95%. We additionally computed univariable as-
sociations between all variables. In addition to odds ratios,
we reported standardized ORs (SORs) by converting them
to the same scale [45]. The nonstandardized ORs in our
most definitive model indicate that with every unit increase
in either a continuous, dichotomous, or categorical in-
dependent variable, the odds of being satisfied with the
treatment results or being willing to undergo the treatment
again increase or decrease by the value of the non-
standardized OR. Standardized ORs were converted to the
same scale, which made it easier to make between-variable
comparisons and determine the relative association of each
explanatory variable.

All analyses were performed using R Statistical
Programming, version 3.3.4 (R Project for Statistical
Computing). For all tests, a p value < 0.05 was considered
statistically significant.

Results

Satisfaction with Treatment Results

In our most definitive model, we found an area under the
curve (AUC) of 0.82 (Table 2), indicating an excellent
ability to distinguish more satisfied from less satisfied pa-
tients [18]. Satisfaction with the treatment results was as-
sociated with the following variables (arranged from the
largest to the smallest SOR): greater decrease in pain dur-
ing physical load (SOR 2.52 [95% CI 2.18 to 2.92]; p <
0.001), patient’s positive experience with the explanation
of the pros and cons of the treatment (determined with the
question: “Have you been explained the pros and cons of
the treatment or surgery?”) (SOR 1.83 [95% CI 1.41 to
2.38]; p < 0.001), greater improvement in hand function
(SOR 1.76 [95% CI 1.54 to 2.01]; p < 0.001), patients’
positive experience with the advice for at-home care (de-
termined with the question: “Were you advised by the
healthcare providers on how to deal with your illness or
complaints in your home situation?”) (SOR 1.57 [95% CI
1.21 to 2.04]; p < 0.001), patient’s better personal control

(determined with the question: “How much control do you
feel you have over your illness?”) (SOR 1.24 [95% CI 1.10
to 1.40]; p < 0.001), patient’s more positive treatment ex-
pectations (SOR 1.23 [95% CI 1.04 to 1.46]; p = 0.02),
longer expected illness duration by the patient (SOR 1.20
[95% CI 1.04 to 1.37]; p = 0.01), a smaller number of
symptoms the patient saw as part of the illness (SOR 0.84
[95%CI 0.72 to 0.97]; p = 0.02), and less concern about the
illness the patient experiences (SOR 0.84 [95% CI 0.72 to
0.99]; p = 0.04) (Fig. 3). When analyzing the separate steps
of the different models, sociodemographics alone provided
an AUC of 0.60 (95% CI 0.57 to 0.62) for the level of
satisfaction with treatment results. When adding clinical
characteristics, the AUC was 0.79 (95% CI 0.77 to 0.81).
This further increased to 0.81 (95% CI 0.79 to 0.81) when
adding PREMs, and finally, the AUC increased to 0.82
(95% CI 0.80 to 0.84) for the level of satisfaction with
treatment results after adding measures of mental health
(Fig. 4).

Analyzing differences in variables between the different
steps of the model for satisfaction with treatment results, we
found that there were two differences (Supplementary
Table 4; http://links.lww.com/CORR/A728). First, inModel
1, recurrence (determinedwith the question: “Have you been
treated for the same disease before?”) was associated with a
smaller probability of being satisfied with the treatment
results (SOR 0.70 [95% CI 0.50 to 1.00]), but after adding
the clinical patient-reported outcome measures in Model 2,
there was no association. This implies that a different change
in patient-reported outcome measure score has a shared
variance with recurrence and pushes recurrence out of sig-
nificance. Furthermore, a different change in patient-
reported outcome measure score is the stronger variable. A
higher EQ-5D self-rated health score was associated with a
larger probability of being satisfiedwith the treatment results
in Model 2 (SOR 1.32 [95% CI 1.18 to 1.48) and Model 3
(SOR 1.29 [95% CI 1.15 to 1.45]). However, after adding
measures of mental health and treatment expectations in
Model 4, we found that the EQ-5D self-rated health score
was no longer associated, and several illness perception
items and more positive expectations became associated
with being satisfied with the treatment results, which sug-
gests that EQ-5D self-rated health has shared variance with
specific measures of mental health, such as illness percep-
tion. This means that the mental health measures are the
stronger variables (Supplementary Table 5; http://links.lww.
com/CORR/A729).

Willingness to Undergo the Treatment Again

In our most definitive model, we found an AUC of 0.81
(Table 3), indicating an excellent ability to distinguish
patients who would be willing to undergo the treatment
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again from patients who would not [18]. Being willing to
undergo the treatment again was associated with the fol-
lowing variables (arranged from the largest to the smallest
SOR): patient’s positive experience with the information
about the pros and cons (determined with the question:
“Have you been explained the pros and cons of the treat-
ment or surgery?”) (SOR 2.05 [95% CI 1.50 to 2.80]; p <

0.001), greater improvement in hand function (SOR 1.80
[95% CI 1.54 to 2.11]; p < 0.001), greater decrease in pain
during physical load (SOR 1.74 [95% CI 1.48 to 2.07]; p <
0.001), patient’s positive experience with the advice for at-
home care (determined with the question: “Were you ad-
vised by the healthcare providers on how to deal with your
illness or complaints in your home situation?”) (SOR 1.52

Table 2. Most definitive model after the hierarchical logistic regression analyses (n = 1824) using sociodemographics, clinical
characteristics, experience, and mental health characteristics explaining satisfaction with treatment results

Variables
Range

(when applicable)
Nonstandardized OR

(95% CI)
Standardized OR

(95% CI) p value

Age in years 0.99 (0.98-1.01) 0.92 (0.79-1.07) 0.27

Sex (male) 1.22 (0.95-1.59) 1.22 (0.95-1.59) 0.13

BMI 0.98 (0.96-1.00) 0.91 (0.81-1.02) 0.11

Dominant side treated (yes) 0.87 (0.69-1.10) 0.87 (0.69-1.10) 0.24

Workload (reference = unemployed)

Light 1.04 (0.76-1.42) 1.04 (0.76-1.42) 0.81

Medium 1.07 (0.77-1.48) 1.07 (0.77-1.48) 0.70

Heavy 0.79 (0.50-1.24) 0.79 (0.50-1.24) 0.30

Symptom duration in months 1.00 (1.00-1.00) 1.03 (0.91-1.16) 0.66

Second opinion (no) 1.02 (0.48-2.18) 1.02 (0.48-2.18) 0.96

Recurrence (yes) 0.95 (0.63-1.45) 0.95 (0.63-1.45) 0.81

Smoking (no) 0.94 (0.67-1.32) 0.94 (0.67-1.32) 0.73

EQ-5D VAS self-rated health 0-100 1.01 (1.00-1.01) 1.13 (1.00-1.28) 0.05

Change in VAS pain during load 0-100 1.03 (1.02-1.03) 2.52 (2.18-2.92) < 0.001

Change in VAS function 0-100 1.02 (1.01-1.02) 1.76 (1.54-2.01) < 0.001

PREM shared decision-making positive
(yes)

1.04 (0.80-1.36) 1.04 (0.80-1.36) 0.77

PREM pros/cons positive (yes) 1.83 (1.41-2.38) 1.83 (1.41-2.38) < 0.001

PREM advice positive (yes) 1.57 (1.21-2.04) 1.57 (1.21-2.04) < 0.001

B-IPQ consequences 0-10 0.95 (0.89-1.01) 0.88 (0.75-1.04) 0.12

B-IPQ timeline 0-10 1.06 (1.01-1.12) 1.20 (1.04-1.37) 0.01

B-IPQ personal control 0-10 1.09 (1.04-1.14) 1.24 (1.10-1.40) < 0.001

B-IPQ identity 0-10 0.93 (0.88-0.99) 0.84 (0.72-0.97) 0.02

B-IPQ concern 0-10 0.94 (0.89-1.00) 0.84 (0.72-0.99) 0.04

B-IPQ coherence 0-10 0.98 (0.92-1.04) 0.95 (0.84-1.08) 0.43

B-IPQ emotional response 0-10 1.00 (0.95-1.06) 1.01 (0.86-1.18) 0.94

CEQ credibility score 3-27 1.03 (0.98-1.08) 1.11 (0.95-1.30) 0.19

CEQ expectancy score 3-27 1.05 (1.01-1.09) 1.23 (1.04-1.46) 0.02

PCS total score 0-52 0.99 (0.97-1.00) 0.90 (0.78-1.04) 0.17

PHQ-4 total score 0-12 1.01 (0.95-1.08) 1.03 (0.89-1.18) 0.70

Nonstandardized and standardized odds ratios, 95% CIs, and p values are displayed, along with the AUC and the Nagelkerke r2 for
the model; the nonstandardized ORs in our most definitive model indicate that with every unit increase in either a continuous,
dichotomous, or categorical independent variable, the odds of being satisfiedwith the treatment results increase or decrease by the
value of the nonstandardized OR; standardized ORs are converted to the same scale, which makes it easier to make between-
variable comparisons and determine the relative association of each explanatory variable. Interpretation AUC (ability of the model
to discriminate betweenmore satisfied and less satisfied patients) = 0.82; interpretation Nagelkerke r2 (goodness of fit of themodel)
= 0.39; EQ-5D = EuroQol-5 Dimensions; PREM = patient-reported experience measure; B-IPQ = Brief Illness Perception
Questionnaire; CEQ = Credibility/Expectancy Questionnaire; PCS = Pain Catastrophizing Scale; PHQ = Patient Health Questionnaire;
OR = odds ratio.
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[95% CI 1.11 to 2.07]; p = 0.01), patient’s positive expe-
rience with shared decision-making (determined with the
question: “Did you decide together with the care providers
which care or treatment you will receive?”) (SOR 1.45
[95% CI 1.06 to 1.99]; p = 0.02), higher credibility that the
patient attributes to the treatment (SOR 1.44 [95% CI 1.20
to 1.73]; p < 0.001), longer symptom duration (SOR 1.27
[95% CI 1.09 to 1.52]; p < 0.01), and patient’s better un-
derstanding of the condition (SOR 1.17 [95% CI 1.01 to
1.34]; p = 0.03) (Fig. 5).

For the willingness to undergo treatment again, socio-
demographics alone provided an AUC of 0.58 (95% CI
0.55 to 0.62). When adding clinical characteristics, the
AUC was 0.75 (95% CI 0.72 to 0.78). This further in-
creased to 0.79 (95% CI 0.77 to 0.82) when adding
PREMs, and finally, the AUC was 0.81 (95% CI 0.78 to
0.83) for the willingness to undergo treatment again after
adding measures of mental health (Fig. 6).

Discussion

In the framework of patient-centered and value-based
healthcare, satisfaction with treatment results is an im-
portant outcome domain. Before our study, it was

unclear which factors were independently associated
with satisfaction with treatment results and with a will-
ingness to undergo the treatment again. We found a high
explained variance in our models. The following vari-
ables were independently associated with satisfaction in
either or both models: greater decrease in pain during
physical load, patient’s positive experience with the
explanation of the pros and cons of the treatment, posi-
tive experience with the advice for at-home care (de-
termined with the question: “Were you advised by the
healthcare providers on how to deal with your illness or
complaints in your home situation?”), patient’s positive
experience with shared decision-making, higher credi-
bility that the patient attributes to the treatment, longer
symptom duration, better personal control (determined
with the question: “How much control do you feel you
have over your illness”), patient’s more positive treat-
ment expectations, longer expected illness duration by
the patient, patient’s better understanding of the
condition, a smaller number of symptoms the patient
sees as part of the illness, and less concern about the
illness the patient experiences. Many of these variables
may be guided and can be used directly in daily clinic or
in studies that develop interventions to improve satis-
faction with treatment results.

Fig. 3 This figure shows the standardized ORs of the associated variables for patient satisfaction with treatment results. Positive
associations are shown in dark grey; negative associations are shown in light grey; PREM = patient-reported experience measures;
CEQ = Credibility/Expectancy Questionnaire; B-IPQ = Brief Illness Perception Questionnaire.
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Limitations

One advantage of our observational study design is its
representation of daily practice; however, a limitation of
the observational design is that a substantial proportion of
patients did not respond. However, the nonresponder
analysis did not show substantial differences, and the Little
test strongly suggests that the data were missing at random.
Therefore, we are confident that the high percentage of
nonresponders did not influence our results.

A second limitation is the follow-up time in our study.
We chose this timepoint because follow-up measurements
for the PREM were only obtained at 3 months. As a result,
themore extensive surgical treatmentsmay not have reached
their endpoint yet, and evaluating satisfactionwith treatment
results may be too soon at this timepoint. However, theo-
retically, this should not influence factors explaining vari-
ance in satisfaction with treatment results. In fact, there
might bemore variation in satisfactionwith treatment results
at 3 months, which may yield better results. Nevertheless,
future studies may investigate different timepoints.

Another limitation is the variety of treatment types in our
study. Combining different treatment types may have led to
dilution of the results because certain variablesmight interact
with the treatment type. However, we aimed to investigate
which factors explain satisfaction with treatment results in a
general population of patients treated for hand and wrist
disorders. Therefore, we selected the most commonly used
treatment type in each of the six largest measurement tracks
from our cohort and adjusted for the treatment type in our
models. By adjusting for the treatment type in our analysis, a
potential influence of treatment type on satisfaction with
treatment results is accounted for, and the remaining sig-
nificant variables are independent of treatment type in the
final hierarchical model. Therefore, these remaining vari-
ables can be generalized to a broader population of patients
with hand and wrist conditions. The standardized mean
difference between the treatment types was small. This fur-
ther strengthens the generalizability of our study findings,
perhaps even to patients with other musculoskeletal condi-
tions such as hip osteoarthritis. However, future studies
should validate our findings in other populations.

Fig. 4 This graph shows the area under the receiver operating characteristic curve (AUC)
for all models explaining the level of satisfaction with treatment results, using the 5-point
Likert scale (question 1). The dashed line indicates a discriminative ability of 0.50. Model 1,
including sociodemographics, had an AUC of 0.60, and Model 2, after adding clinical
patient-reported outcomemeasures, had an AUC of 0.79. Model 3, after adding PREMs, had
an AUC of 0.81, and after addingmeasures of mental health, the most definitive model had
an AUC of 0.82.
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Additionally, because satisfaction with treatment results
is a multidimensional construct, there are still doubts about
the validity of instruments measuring this domain [43, 46].
Although the Satisfaction with Treatment Result
Questionnaire has good-to-excellent construct validity and
very high test-retest reliability, future studies should further
investigate its face validity.

Finally, a very high proportion of our findings can be
explained by the variables in our models, and there was
relatively little unexplained variance, which may be due to
the fact that we did not include all relevant variables in our
models, such as additional aspects of experiences with
healthcare delivery, coping strategies, goal attainment, the
occurrence of complications, personal injury lawsuits,

Table 3. Most definitive model after the hierarchical logistic regression analyses (n = 1824) using sociodemographics, clinical
characteristics, experience, and mental health characteristics explaining undergo treatment again

Variables
Range

(when applicable)
Nonstandardized OR

(95% CI)
Standardized OR

(95% CI) p value

Age in years 0.99 (0.97-1.01) 0.90 (0.75-1.09) 0.28

Sex (male) 1.11 (0.80-1.54) 1.11 (0.80-1.54) 0.53

BMI 0.99 (0.96-1.02) 0.93 (0.81-1.07) 0.33

Dominant side treated (yes) 0.84 (0.63-1.11) 0.84 (0.63-1.11) 0.23

Workload (reference = unemployed)

Light 1.30 (0.87-1.93) 1.30 (0.87-1.93) 0.20

Medium 0.85 (0.56-1.27) 0.85 (0.56-1.27) 0.42

Heavy 0.77 (0.44-1.35) 0.77 (0.44-1.35) 0.35

Symptom duration in months 1.01 (1.00-1.01) 1.27 (1.09-1.52) < 0.01

Second opinion (no) 1.30 (0.52-3.00) 1.30 (0.52-3.00) 0.55

Recurrence (yes) 1.00 (0.62-1.64) 1.00 (0.62-1.64) 0.99

Smoking (no) 0.87 (0.56-1.32) 0.87 (0.56-1.32) 0.51

EQ-5D VAS self-rated health 0-100 1.00 (0.99-1.01) 0.96 (0.82-1.12) 0.65

Change in VAS pain during load 0-100 1.02 (1.01-1.02) 1.74 (1.48-2.07) < 0.001

Change in VAS function 0-100 1.02 (1.01-1.02) 1.80 (1.54-2.11) < 0.001

PREM shared decision-making positive
(yes)

1.45 (1.06-1.99) 1.45 (1.06-1.99) 0.02

PREM pros/cons positive (yes) 2.05 (1.50-2.80) 2.05 (1.50-2.80) < 0.001

PREM advice positive (yes) 1.52 (1.11-2.07) 1.52 (1.11-2.07) 0.01

B-IPQ consequences 0-10 0.95 (0.87-1.02) 0.87 (0.71-1.06) 0.17

B-IPQ timeline 0-10 1.01 (0.95-1.07) 1.02 (0.86-1.21) 0.82

B-IPQ personal control 0-10 1.02 (0.97-1.08) 1.06 (0.92-1.23) 0.41

B-IPQ identity 0-10 1.00 (0.93-1.07) 1.00 (0.82-1.20) 0.96

B-IPQ concern 0-10 0.99 (0.92-1.06) 0.96 (0.79-1.17) 0.71

B-IPQ coherence 0-10 1.08 (1.01-1.16) 1.17 (1.01-1.34) 0.03

B-IPQ emotional response 0-10 1.00 (0.94-1.07) 1.01 (0.83-1.23) 0.93

CEQ credibility score 3-27 1.11 (1.06-1.18) 1.44 (1.20-1.73) < 0.001

CEQ expectancy score 3-27 0.99 (0.94-1.04) 0.96 (0.78-1.18) 0.71

PCS total score 0-52 1.00 (0.98-1.02) 0.97 (0.82-1.15) 0.73

PHQ-4 total score 0-12 0.98 (0.90-1.06) 0.96 (0.81-1.13) 0.59

Nonstandardized and standardized odds ratios, 95% CIs, and p values are displayed, along with the AUC and Nagelkerke r2 for the
model; the nonstandardized ORs in our most definitive model indicate that with every unit increase in either a continuous,
dichotomous, or categorical independent variable, the odds of being willing to undergo the treatment again increase or decrease
by the value of the nonstandardized OR; standardized ORs are converted to the same scale, whichmakes it easier tomake between-
variable comparisons and determine the relative association of each explanatory variable. Interpretation AUC (ability of the model
to discriminate between willing or not willing to undergo again) = 0.81; interpretation of the Nagelkerke r2 (goodness of fit of the
model) = 0.29; EQ-5D = EuroQol-5 Dimensions; PREM = patient-reported experience measures; B-IPQ = Brief Illness Perception
Questionnaire; CEQ = Credibility/Expectancy Questionnaire; PCS = Pain Catastrophizing Scale; PHQ = Patient Health Questionnaire;
OR = odds ratio.
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social health, or the specific course of rehabilitation.
Additionally, our dichotomization may be a reason for
unexplained variance, although this also has added value
because our model thereby distinguishes between more
satisfied and less satisfied patients. Moreover, although the
Brief Illness Perception Questionnaire and Patient Health
Questionnaire are valid tools, they might be interpreted
differently by individuals, and they function as screening
tools and lack the conceptual depth of more extensive
questionnaires. Because satisfaction with treatment results
is a complex domain, using more comprehensive measures
of mental health may yield an even larger proportion of
explained variance. Future studies may include these var-
iables when investigating satisfaction with treatment
results.

Discussion of Key Findings

Interestingly, all three included PREM items (positive
experience with the explanation of the pros and cons,
advice for how to deal with the complaints at home, and
shared decision-making) were associated with one or both
of the Satisfaction with Treatment Result Questionnaire
questions (which were: Are you satisfied with the treat-
ment result so far? Would you be willing to undergo the
treatment again under similar circumstances?). These

findings confirm that the patients’ experience with
healthcare delivery is associated with their satisfaction
with the result. Based on these findings, healthcare pro-
viders may try to improve the experience with healthcare
delivery, that is, by always explaining the pros and cons
of a treatment and by providing adequate advice on how to
deal with the complaints at home (such as by sending
emails with treatment-specific information and educa-
tional movies). Also, healthcare providers may strive for
better shared decision-making. Future research should
help determine if this will indeed improve satisfaction
with treatment results.

In contrast to previous studies [27, 41, 43, 46, 51], de-
pression was not associated with satisfaction in our most
definitive model. However, we did find a univariable as-
sociation. This suggests that depression has a shared vari-
ance with other variables in our models; for example, other
mental health items, such as the Illness Perception
Questionnaire item of emotional response. Similarly, we
did not find an association with pain catastrophizing, while
other studies did [33, 34, 42, 51]. No other study on this
topic that we know of has investigated the association of
depression or pain catastrophizing in combination with
illness perception, which may explain why our findings are
different from those reported by others.

Another interesting finding here was that a higher score
on the Credibility/Expectancy Questionnaire expectancy

Fig. 5 This figure shows standardized ORs of the associated variables for the patient’s willingness to undergo the treatment again;
PREM = patient-reported experience measures; CEQ = Credibility/Expectancy Questionnaire; B-IPQ = Brief Illness Perception
Questionnaire.
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subscale (the more positive expectations a patient has of a
treatment) was associated with better satisfaction with
treatment results. This is especially noteworthy because
several studies have suggested that clinicians ought to try to
temper patients’ expectations [14, 20, 30, 52], and many
surgeons believe that it is important to help patients to
cultivate reasonable expectations before surgery. By con-
trast, several other studies have suggested that boosting
expectations is associated with better outcomes [12, 17, 28,
36, 37, 47]. Our findings support the latter suggestion.
Related to this, the credibility subscale (the extent to
which a patient attributes credibility to a treatment) was
associated with the patient’s willingness to undergo the
treatment again. To our knowledge, no other studies have
investigated factors explaining this willingness to undergo
treatment again, but it seems sensible that someone who
does not find a treatment credible may be less willing to
undergo that treatment again. Hence, it might be helpful to
investigate possible interventions to boost expectations and
improve the credibility of specific treatments.

A possible intervention to influence the experience with
healthcare delivery, expectations, and illness perception

may be, for example, the creation of a decision-support tool
to specifically investigate the patients’ needs for the clini-
cian to respond accordingly. Further, future studies should
investigate whether satisfaction with treatment results can
be predicted (instead of explained, such as in this study), so
that a prediction model could be used as a decision tool and
to show what outcomes the patient may expect. Another
option is to provide more personalized information rele-
vant to the patient, such as emailing treatment-specific pros
and cons. Additionally, to influence illness perception,
future studies might investigate the effect of discussing
illness perceptions and expectations during the first con-
sultation. However, these suggestions are all hypothetical,
and future research should investigate their added value.

Conclusion

We identified several influenceable factors independently
associated with satisfaction with treatment results. To di-
rectly improve satisfaction with treatment results, clini-
cians might seek to: (1) improve the patient’s experience

Fig. 6 This graph shows the area under the receiver operating characteristic curve (AUC) for
all models explaining the patient’s willingness to undergo the treatment again (yes or no;
question 2). The dashed line indicates a discriminative ability of 0.50. Model 1, including
sociodemographics, had an AUC of 0.58, and after adding clinical patient-reported outcome
measures,Model 2 had anAUCof 0.75. After addingPREMs,Model 3 had anAUCof 0.79. After
adding measures of mental health, the most definitive model had an AUC of 0.81.
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with healthcare delivery, (2) influence illness perception,
and (3) boost treatment expectations and credibility.
However, these recommendations are all hypothetical, and
future research should investigate their added value.
Moreover, future studies should investigate whether sat-
isfaction with treatment results can be predicted (instead of
explained, as was done in this study), so that a prediction
model could be used as a decision-support tool that may
inform shared decision-making and expectation manage-
ment. Also, decision-support tools that investigate patient-
specific needs may positively influence experience with
healthcare delivery, expectations, and illness perception,
which in turn may improve satisfaction with treatment
results.
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