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Abstract
Background Depression, anxiety, and pain catastrophizing
have been associatedwithworse pain and function in studies
of patients with de Quervain’s tenosynovitis. Illness per-
ceptions are the patient’s thoughts and feelings about their
illness. More negative perceptions of the illness such as the
illness having a long duration or serious consequences are
associated with worse physical function in patients with
hand osteoarthritis. It is currently unknown whether these

psychological factors play a similar role in de Quervain’s.
We chose to study patients who have tried nonoperative
management and have chosen surgical decompression due
to persistent symptoms. Psychological factors may be as-
sociated with their ongoing pain and impaired function, so it
is particularly important to investigate the role of psycho-
social factors that may be targeted with non-invasive
interventions.
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Questions/purposes Which psychological variables are
independently associated with baseline pain and function
in patients undergoing surgical treatment for de Quervain’s
tenosynovitis, after controlling for clinical and de-
mographic variables?
Methods This cross-sectional study included data from a
longitudinally maintained database on 229 patients who
had surgery for de Quervain’s tenosynovitis between
September 2017 and October 2018. All management
options were discussed with patients, but many had already
tried nonoperative management and chose surgery once
referred to our institution. Our database included 958
patients with de Quervain’s, with 69% (659) managed
nonoperatively and 34% (326 of 958) who underwent
surgical decompression. A total of 70% (229 of 958)
completed all questionnaires and could be included in the
study.With the numbers available, we found no differences
between those included and those not analyzed in terms of
age, gender, duration of symptoms, BMI, smoking status,
and workload.
Patients completed the Patient-Rated Wrist/Hand
Evaluation (PRWHE), Patient Health Questionnaire
for emotional distress, Pain Catastrophizing Scale
(PCS), and the Brief Illness Perception Questionnaire.
We investigated the relative contribution of patient de-
mographics and individual psychosocial factors using a
hierarchical multivariable linear regression model. In
the first step we considered how demographic factors
were associated with the baseline PRWHE score. In the
second step we investigated the effect of pain cata-
strophizing and emotional distress on the baseline
PRWHE score after accounting for confounding de-
mographic factors. In the final step, the effect of illness
perceptions on baseline PRWHE were considered after
accounting for the confounding effects of demographic
factors as well as pain catastrophizing and emotional
distress.
Results After controlling for confounding variables in-
cluding workload and emotional distress, a more negative
patient perception of the consequences of their condition
and worse pain catastrophizing were associated with
worse pain and function (consequences, b = 0.31; p <
0.01, pain catastrophizing b = 0.17; p = 0.03). A hierar-
chical multivariable regression analysis found that 11% of
variance in baseline pain and function was explained by
pain catastrophizing and emotional distress. Illness per-
ceptions brought the total explained variance of the final
model to 34%.
Conclusions More negative perceptions of the con-
sequences of de Quervain’s tenosynovitis and worse
pain catastrophizing are associated with worse pain and
reduced function at baseline in patients awaiting surgical
decompression of de Quervain’s tenosynovitis. In light
of these findings, future studies might explore

interventions to reduce pain catastrophizing and lower
the perceived consequences of the condition. This may
reduce the number of patients choosing surgical de-
compression or may also improve surgical outcomes.
Further work should consider if these psychological
factors are also associated with postoperative patient-
reported outcomes.
Level of Evidence Level III, therapeutic study.

Introduction

De Quervain’s tenosynovitis is an idiopathic condition
characterized by pain on the radial (thumb) side of the
wrist. Treatment options include NSAIDs, orthoses, cor-
ticosteroid injections, and surgery. Although most patients
start with nonoperative management, some may undergo
surgical decompression if their symptoms do not resolve.
However, dissatisfaction rates with surgery are as high as
19% [16], with complication rates of up to 8% [9, 10, 25].

Studies have shown that emotional distress affects patient-
reported outcome measures of patients with de Quervain’s
tenosynovitis [7, 21, 22]. In cross-sectional studies of patients
with de Quervain’s tenosynovitis, worse baseline pain and
function correlated with symptoms of depression, pain cat-
astrophizing, kinesiophobia, and pain-related anxiety [7, 21,
22]. A stepwise regression analysis showed that pain cata-
strophizing accounted for the greatest proportion of vari-
ability in DASH scores [7]. Furthermore, the patient’s
perception of his or her condition is known to influence
outcomes like pain and function [2]. Illness perceptions are
the thoughts and feelings of the patient about their illness [6];
more negative perceptions of the illness, such as a long du-
ration or having serious consequences are associated with
worse disability in patients with hand osteoarthritis [5].

Although it is accepted that psychological aspects play a
similar role in all hand conditions, a large number of
patients are needed to study the relationship between psy-
chosocial factors and most orthopaedic conditions. How-
ever, de Quervain’s tenosynovitis is a condition where
psychological factors seem to be more commonly co-
incident, and because of this, smaller cohorts are sufficient
for study. In addition, particular to this study, there is ev-
idence that suggests that in many cases, de Quervain’s te-
nosynovitis is self-resolving and the decision to undergo
surgery may have a stronger relationship to psychological
factors than other surgeries [19, 20, 24].

We chose to study patients who elect to undergo sur-
gical decompression due to persistent symptoms because
psychological factors may be associated with their ongoing
pain and impaired function. It is particularly important to
investigate the role of these psychosocial factors that may
be targeted with noninvasive interventions, as some
patients who are refractory to conservative treatment may
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not benefit from surgery alone or may benefit from in-
tervention without undergoing surgery.

Therefore, we asked:Which psychological variables are
independently associated with baseline pain and function
in patients undergoing surgical treatment for de Quervain’s
tenosynovitis, after controlling for clinical and de-
mographic variables?

Patients and Methods

Study Design

This was a cross-sectional study that used data from a lon-
gitudinally maintained electronic database of patients at
Xpert Clinic and Handtherapie Nederland, comprising 18
outpatient clinics for hand surgery and therapy in the Neth-
erlands. Patients were invited to be part of a routine outcome
measurement system after the first consultation with a sur-
geon. If they agreed, they receivedweb-based questionnaires
at baseline and follow-up after interventions. The study was
performed between September 2017 and October 2018 and
was approved by the local medical research ethical com-
mittee (NL/sl?MEC-2018-1088). All patients gave informed
consent for anonymized analysis of their data.

Participants

We included all adult patients with a diagnosis of de
Quervain’s tenosynovitis who elected to undergo surgical
treatment. Xpert Clinic and Handtherapie Nederland re-
ceive referrals from many sources, and usually patients
undergo a period of nonoperative management for de
Quervain’s before referral. Upon initial presentation to our
system, doctors present all management options, and in
general offer a steroid injection and splint to see if this
improves symptoms over the next 6 weeks. However, if
this fails or patients do not wish further nonoperative
management, surgical decompression is offered. In light of
previous nonoperative management, a relatively large
proportion choose surgical decompression.

Our database included 985 patients who were seen
with a diagnosis of de Quervain’s tenosynovitis during the
study period. Of these, 67% of patients (659 of 985) were
managed with nonoperative treatment, and 33% (326 of
985) were managed with surgical decompression (Fig. 1).
Although we have a routine outcome measurement system,
not all patients chose to complete the questionnaires. At
baseline, 81% of patients (263 of 326) completed the
baseline Patient-Rated Wrist/Hand Evaluation (PRWHE)
questionnaire, but only 70% (229 of 326) completed all
questionnaires. Therefore, we included 229 patients in this
study.

The mean age of our study patients was 51 6 14 years
and 86% (196 of 229) were women. They reported
symptoms lasting an average of 136 18 months and 78%
(178 of 229) were currently non-smokers (Table 1). We
compared the demographic factors of those included in the
study with those who were not included to see if there were
any differences between them (Table 2). With the numbers
available, we found no differences between those included
and those not analyzed in terms of age, gender, duration of
symptoms, BMI, smoking status and workload.

Variables and Study Outcomes

Study data were collected and managed using GEneric
Medical Survey Tracker (Erasmus MC, Netherlands)
electronic data capture tools. GEneric Medical Survey
Tracker is a secure internet-based application for distrib-
uting questionnaires and forms during medical research
and quality registrations.

We collected demographic variables (age, gender,
reported duration of symptoms, BMI, smoking status, and
workload) for all patients. Nonsmoking status meant the
patient was currently a nonsmoker. Patient’s self-classified
work status as notworking, light physical work such as office
work, moderate physical work such as working in a shop, or
heavy physical work (for example, construction work).

We measured baseline pain and function with the
PRWHE [18]. The PRWHE is a validated questionnaire for
hand and wrist problems and consists of 15 questions: five
for pain and 10 for function. Both subscales are rated on a
scale from 0 (no pain or disability) to 50 (severe pain or
disability), and the total score is calculated as the sum of
both subscales. In this study, we used the validated Dutch
translation of the PRWHE [28].

Additionally, we asked patients to complete three
psychological questionnaires. To assess emotional dis-
tress, we used the Patient Health Questionnaire (PHQ-4).
This questionnaire consists of two questions about

Fig. 1 Flow diagram shows the patients in the study.
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depression and two about anxiety, and results in a score
from 0 (no anxiety or depression) to 12 (severe anxiety
and depression) [14]. The items of the PHQ-4 are made up
of the PHQ-2 (the 2-item version of the PHQ-9) mea-
suring depression and the GAD-2 measuring anxiety (the
2-iteam version of the GAD-7). Although the combina-
tion of these two scales (PHQ-4) has not been specifically
validated in Dutch, the two subscales have [8, 30].

The Pain Catastrophizing Scale (PCS) comprises 13
questions that ask about rumination, magnification, and
helplessness with respect to pain [4, 26]. The total score is
calculated on a scale from 0 (no pain catastrophizing) to 52
(severe pain catastrophizing).

The Brief Illness Perceptions Questionnaire (B-IPQ)
consists of eight questions scored on a 0 to 10 scale to
measure how patients perceive their illness [3]. For

Table 1. Baseline demographic and psychosocial characteristics of the study population (n = 229)

Parameter Overall Range of possible values for question

Age (years, mean 6 SD) 51 6 14

Men (%) (frequency) 14 (33 of 229)

Duration of symptoms (months 6 SD) 13 618

BMI (kg/m2 6 SD) 27 6 5

Nonsmoking (n [%]) % (frequency) 78 6 178

Workload (n [%]) % (frequency)

Not working 25 6 58

Light physical work 24 6 54

Moderate physical work 38 6 86

Heavy physical work 14 6 31

Pain Catastrophizing Scale
(mean 6 SD)

15.3 6 11.4 0-52

Patient Health Questionnaire-4
(mean 6 SD)

1.7 6 2.5 0-12

IPQ-1 Consequences (mean 6 SD) 7.7 6 2.5 0-10

Howmuch does your illness affect your
life?

IPQ-2 Timeline (mean 6 SD) 5.0 6 2.3 0-10

How long do you think your illness will
continue?

IPQ-3 Personal Control (mean 6 SD) 4.3 6 2.5 0-10

How much control do you feel you
have over your illness?

IPQ-4 Treatment Control (mean 6 SD) 8.6 6 1.2 0-10

How much do you think your
treatment can treatment can help your
illness?

IPQ-5 Identity (mean 6 SD) 6.7 6 2.4 0-10

How much do you experience
symptoms from your illness?

IPQ-6 Concern (mean 6 SD) 6.1 6 2.6 0-10

How concerned are you about your
illness?

IPQ-7 Comprehension (mean 6 SD) 8.0 6 2.0 0-10

How well do you feel you understand
your illness?

IPQ-8 Emotional Representation
(mean 6 SD)

4.9 6 3.0 0-10

How much does your illness affect you
emotionally?
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questions about how much control (Personal Control)
patients feel they have over their illness, how well they
understand their illness (Comprehension), and how much
they think their treatment will help their illness (Treatment
Control), a higher score is better. For all other questions, a
higher score indicates more-negative illness perceptions.
This includes questions about how much illness affects
their life (Consequences), how long they expect their ill-
ness to last (Timeline), how often they have symptoms
because of their hand condition (Identity), how concerned
they are (Concern), and howmuch their illness affects them
emotionally (Emotion).

Study Size

We performed a power calculation for a multiple linear
model with 20 covariates to determine the sample size.
With a power of 0.8 and a significance level of 0.05, we
needed at least 119 patients to detect a medium effect size
(f 0.15) of expectations, illness perceptions, or psycho-
logical distress on outcomes. This calculation was made a
priori to the database query and allowed us to determine if
studying 1 year of patients treated with surgery for de
Quervain’s tenosynovitis would be sufficient.

Statistical Analysis

We analyzed the baseline pain and function in terms of the
PRWHE score. We performed univariable analyses to
investigate the associations between all patient de-
mographic and psychosocial variables and the baseline

PRWHE score (see Table, Supplemental Digital Content
1, http://links.lww.com/CORR/A235).

We investigated the relative contribution of patient de-
mographics and individual psychosocial factors using a
hierarchical multivariable linear regression model. In this
analysis, variables were added to the model in stages. After
each step, we calculated the explained variance (r2). The
difference in r2 between two steps was the relative contri-
bution of the set of variables to the baseline PRWHE score.
In this study, we started the model by adding patient de-
mographics. In the second step, the PCS and PHQ-4 were
entered into the model. In the final step, illness perceptions
were added to the model.

All assumptions of the linear model were investigated
for any possible biases. A p value of 0.05 or lower was
considered statistically significant. All analyses were per-
formed using R, version 3.4.4 (R Foundation, Vienna,
Austria).

Results

Patients who perceived more severe consequences from
their condition (that is, worse IPQ-1 scores about Con-
sequences) were likely to have modestly more severe pain
and somewhat poorer function than patients with better
IPQ-1 scores, even after we controlled for clinical, de-
mographic and psychological variables like age, duration
of symptoms, workload and pain catastrophizing. (Con-
sequences include answers to such questions as “How
much does your illness affect your life?” B = 2.73 [95% CI
1.45 to 4.02], ß = 0.31, p < 0.01). Patients who reported
worse pain catastrophizing were likely to have worse pain
and function than patients with better PCS scores, even
after we controlled for clinical and demographic variables
like gender and smoking status (B = 0.23 [95% CI 0.02 to
0.44], ß = 0.17, p = 0.03) (Table 3).

After controlling for confounding variables such as
age, duration of symptoms and workload, we found that
higher scores of perceptions of negative consequences
were associated with lower PRWHE scores by about one-
third magnitude (ß = 0.31). Similarly, higher pain cata-
strophizing scores were also associated with lower
PRWHE scores of about one-fifth magnitude (ß = 0.17).
Further, they were associated with a 0.31 SD worse
PRWHE score (Fig. 2), whereas one SD increase in pain
catastrophizing was associated with a 0.17 SD worse
PRWHE score (Fig. 3). Our analysis showed that patient
characteristics such as age, gender, and smoking status
explained 7% of variance in baseline pain and function.
Patients who were more prone to pain catastrophizing and
who had emotional distress had poorer function and worse
pain; these factors explained an additional 11% of vari-
ance in baseline pain and function, after having controlled

Table 2. Comparison of included and excluded patients

Parameter
Excluded
(n = 97)

Included
(n = 229) p value

Age (years, mean6 SD) 49 6 14 51 6 14 0.42

Men (%) % (frequency) 18 6 17 14 6 33 0.59

Duration of symptoms
(months)

10 6 10 13 6 18 0.12

BMI (kg/m2 6 SD) 26 6 4 27 6 5 0.35

Nonsmoking (n [%]) %
(frequency)

74 6 72 78 6 178 0.59

Workload (n [%]) %
(frequency)

0.38

Not working 26 6 25 25 6 58

Light physical work 23 6 22 24 6 54

Moderate physical
work

31 6 30 38 6 86

Heavy physical work 21 6 20 14 6 31
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for demographic and clinical confounding factors, such as
gender and workload. We found that the more negative a
patient’s perception of their condition, the worse their
baseline pain and function; these factors explained an
additional 16% of variance, after having controlled for
demographic and clinical confounding factors as well as
emotional distress and pain catastrophizing. The total

explained variance of the final model was 34% (see Table,
Supplemental Digital Content 2, http://links.lww.
com/CORR/A236) with patient characteristics such as
workload, psychological factors such as pain
catastrophizing and a more negative perception of their
condition associated with worse baseline pain and
function.

Table 3. Multivariable/hierarchical regression model for total PRWHE score at baseline

B 95% CI b p

Age 0.05 -0.09 to 0.2 0.05 0.48

Gender -0.01 -5.03 to 5.02 0.00 1.00

Duration of symptoms -0.03 -0.13 to 0.07 -0.04 0.54

BMI -0.20 -0.57 to 0.18 -0.06 0.30

Non-smoking -3.27 -7.57 to 1.02 -0.21 0.14

Workload (comparedwith non-working)

Light physical work -4.88 -10.22 to 0.47 -0.31 0.08

Moderate physical work -5.15 -10.18 to 0.11 -0.33 0.05

Heavy physical work -6.82 -13.21 to 0.43 -0.44 0.04

Pain Catastrophizing Scale
(mean 6 SD)

0.23 0.02 to 0.44 0.17 0.03

Patient Health Questionnaire-4
(mean 6 SD)

-0.58 -1.48 to 0.31 -0.09 0.20

IPQ-1 Consequences (mean 6 SD) 2.73 1.45 to 4.02 0.31 < 0.01

Howmuch does your illness affect your
life?

IPQ-2 Timeline (mean 6 SD) 0.00 -0.85 to 0.86 0.00 0.99

How long do you think your illness will
continue?

IPQ-3 Personal Control (mean 6 SD) -0.02 -0.74 to 0.69 0.00 0.95

How much control do you feel you
have over your illness?

IPQ-4 Treatment Control (mean 6 SD) -1.27 -2.96 to 0.42 -0.10 0.14

How much do you think your
treatment can treatment can help your
illness?

IPQ-5 Identity (mean 6 SD) 0.46 -0.37 to 1.3 0.07 0.28

How much do you experience
symptoms from your illness?

IPQ-6 Concern (mean 6 SD) 0.29 -0.66 to 1.23 0.05 0.55

How concerned are you about your
illness?

IPQ-7 Comprehension (mean 6 SD) 0.44 -0.56 to 1.44 0.06 0.39

How well do you feel you understand
your illness?

IPQ-8 Emotional Representation (mean
6 SD)

0.74 -0.04 to 1.53 0.14 0.07

How much does your illness affect you
emotionally?

R2 0.34
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Discussion

Psychological factors are associated with worse baseline
pain and function scores in de Quervain’s tenosynovitis [7,
21, 22]. Some surgeons feel that deQuervain’s tenosynovitis
is self-resolving and surgical release is discretionary;

subsequently, psychological factors may be strongly related
to why some patients elect surgery and some do not. In our
cohort, patients with worse pain catastrophizing and more
negative perceptions of the consequences of their condition
(that is, higher scores in the IPQ-1 Consequences: How
much does your illness affect your life?) were more likely to

Fig. 3 This graph displays how a patient’s pain catastrophizing is associated with the Patient-ratedWrist/Hand Evaluation (PRWHE)
score at baseline, corrected for patient characteristics and other psychosocial factors. The graph also shows the 95% CI of this
association.

Fig. 2 This graph displays how a patient’s perception of the consequences of his or her de Quervain’s tenosynovitis (IPQ-1) is
associated with the Patient-rated Wrist/HandEvaluation (PRWHE) score at baseline, corrected for patient characteristics and other
psychosocial factors. The graph also shows the 95% CI of this association.
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have worse baseline pain and function. Therefore, un-
derstanding pain catastrophizing and the perception of
consequences of the condition, may help patients decide
whether to engage in psychological interventions, elect
surgical treatment, or both. In addition, this understanding
may improve our ability to help reduce the dissatisfaction
rates after de Quervain’s release and offer other inter-
ventions for those who are dissatisfied postoperatively.

This study had a number of limitations. First, because
our study was cross-sectional in design, it was not possible
to determine the direction of the association between psy-
chological variables and baseline pain and function. Worse
pain may lead tomore negative illness perceptions and pain
catastrophizing, or the association may arise because these
patients are undergoing nonoperative treatment without
pain relief and as a consequence, they feel more anxiety and
worry. Second, our model explains 34% of the variance in
baseline pain and function, suggesting that other un-
measured factors may play a role as well. Other psycho-
logical factors found to influence baseline pain and
function in studies of patients with de Quervain’s teno-
synovitis include kinesiophobia [7] and anxiety about pain
[7, 22]. In a study of 319 patients with upper limb
conditions, a multivariable model of gender, diagnosis,
employment status, pain catastrophizing, and kinesi-
ophobia explained 55% of the variance in disability [7].
However, diagnosis appeared to explain a large amount of
the variation in their study; this may clarify why the 55%
variance differs from the contribution of variance we found
in our study of patients with only de Quervain’s tenosyn-
ovitis. Third, only 70% of our patient group completed all
questionnaires. There were no apparent differences be-
tween those who completed questionnaires and those who
did not (Table 2). However, it is unclear whether the group
that chose not to complete the questionnaires had greater or
less negative perception or pain catastrophizing, which
could affect the strength of the associations we identified
[9, 10, 12, 13, 15-17, 24, 25, 27, 29].

Fourth, a high proportion of our patients opted for sur-
gical decompression (33%). This is higher than other
studies, with proportions that varied between 0 and 25%
[11, 13]. Because of the referral nature of our practice,
some of the results may not be generalizable to other
practices because the group studied may select those with
greater degrees of pain catastrophizing or a more negative
perception of consequences.

Amore negative perception of the consequences of their
condition by a patient was associated with worse baseline
pain and function scores. In our cohort of patients who
elected surgery, more pain catastrophizing was associated
with poorer baseline function and worse pain. A cross-
sectional study of patients with upper extremity problems,
including de Quervain’s tenosynovitis, found that in a
multivariable analysis, pain catastrophizing accounted for

the greatest proportion of variation in disability [7]. In
prospective randomized controlled trials that involved
patients with de Quervain’s tenosynovitis, baseline pain
catastrophizing was also associated with pain and function
after treatment, including use of a splint [20] or steroid
injection [19]. In studies of rheumatoid arthritis, these
worries about one’s health condition were associated with
worse quality of life [1]. However, these worries are
modifiable: A randomized controlled trial found that an
intervention targeting patient perceptions of the con-
sequences of myocardial infarction changed illness per-
ceptions and hastened patients’ return to work [23].
Similarly, targeting an intervention at improving patient
perceptions of the consequences of de Quervain’s may
reduce pain and improve function.

Conclusions

Overall, in patients who elected surgery for de Quervain’s
tenosynovitis, more negative perceptions of the con-
sequences and worse pain catastrophizing were associated
with worse pain and reduced function at pre-surgery
baseline. Recognizing this association may be beneficial in
two ways: Some patients may benefit from psychological
intervention and avoid surgery altogether, while some
patients may benefit from psychological intervention in
conjunction with surgery to reduce the rate of un-
satisfactory outcomes.
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