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Cumulative incidence of chronic pain after 2
visiting a Dutch emergency department
with acute pain
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Abstract

Background Chronic pain is a substantial problem in modern healthcare resulting in health care overutilization. The
cumulative incidence of developing chronic pain after visiting the emergency department with acute pain has been
determined for specific patient groups only. If the cumulative incidence of chronic pain in emergency department
patients with acute pain is high, more proactive measures are justified to limit development of chronic pain. The
primary objective was to study the cumulative incidence of chronic pain in patients visiting Dutch emergency
departments with acute pain. In addition, we compared the Health-Related Quality of Life (HRQOL) and pain related
interference with work.

Methods In this prospective multicenter cohort study data was collected from adult patients visiting the emergency
department with acute pain. Chronic pain was defined by means of a numeric rating scale (NRS) of > T measured

90 days after the initial visit. HRQOL was measured with European Quiality of Life (EQ-5D-5 L) and Short Form (SF-36)
questionnaires.

Results 1906 patients were included of which 825 had complete data. Of these, 559 patients (67.8%; 95%Cl: 64.5
—70.9%) scored an NRS > 1 after 90 days. Incidence with completed analyses (with imputed data) was similar. Patients
with chronic pain reported a significantly lower HRQOL; EQ-5D-5 L index (median 0.82 vs. 1.00) and significantly more
pain related hindrance (median 1.00 vs. 0.00).

Conclusions 67.8% of the responders scored NRS > 1 90 days after ED-visit with acute pain. Regardless of the used
definition, chronic pain is associated with a lower HRQOL and more pain related hindrance.
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Introduction

Most patients visit the emergency department in the
Netherlands with acute pain [1-4]. This acute pain could
evolve into chronic pain. Chronic pain is associated with
mental health impairment, overutilization of healthcare,
absenteeism, productivity loss and opioid dependency.
Therefore, chronic pain is substantial and one of the cost-
liest conditions in western society [5—10].

Prior to 2019, there was a lack of consensus on the
definition of chronic pain. In 2019, a generally accepted
definition was addopted stating that any pain persisting
beyond the expected healing period (3 months accord-
ing to International Classification of Diseases, 11th edi-
tion criteria) is pathological. The incidence of chronic
pain varies from 11-62,7% depending on the definition of
chronic pain and studied population [11-26]. The major-
ity of these studies determined the incidence only for
specific groups of patients and used different definitions
of chronic pain. Furthermore, there are only a few initia-
tives towards the calculation of the cumulative incidence
of chronic pain after acute pain [11, 16, 19, 21, 23, 26, 27].
A study on the incidence of chronic pain in patients in
the emergency department with any form of acute pain
is lacking.

The incidence of chronic pain in patients in the emer-
gency department with any form of acute pain is of great
importance in order to estimate the impact on patients,
our society and the healthcare system. Multiple risk fac-
tors for chronic pain development include older age,
female sex, pain catastrophizing, high-intensity acute
pain, less than college education, low socio-economic
status, anxiety, and depression [28]. Emergency depart-
ment physicians could initiate measures in order to limit
the development of chronic pain in patients with a high
risk in developing chronic pain. Initiation of adequate
pain medication, psychological interventions such as
cognitive behavioral therapy, informing the general prac-
titioner and other physicians of the high risk and more
proactive follow-up could potentially reduce the inci-
dence of chronic pain.

The primary objective was to determine the cumula-
tive incidence of chronic pain in all patients visiting the
emergency department with acute pain. Furthermore,
we studied the impact of chronic pain on Health-Related
Quality of Life (HRQOL) and pain-related hindrance.

Patients and methods

Study design

Data from the PRACTICE study was used for this
descriptive analysis. The PRACTICE study is a prospec-
tive multicenter longitudinal study aiming to create
a prediction model for the transitioning of acute into
chronic pain.
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Patients were recruited in 15 emergency departments
throughout the Netherlands. These emergency depart-
ments varied from academic trauma care centers in
major cities to emergency departments in rural areas.
Characteristics of the different participating emergency
departments and number of inclusions are summarized
in supplemental Table 1.

Emergency departments in The Netherlands are part of
hospitals. Patients visiting the emergency department are
triaged by a trained emergency department nurse using
a color code. Red: directly, Orange: within 10 min, Yel-
low: within 60 min, Green: within 120 min, Blue: within
240 min. Depending on the triage patients are seen
directly by a physician or an emergency department
nurse. Initial diagnostics, stabilization and treatment is
initiated. Afterwards, patients can either be discharged
or admitted to the hospital.

Participants

All consecutive patients visiting one of the 15 participat-

ing emergency departments with acute pain meeting the

inclusion criteria were asked to participate in the study.
The following inclusion criteria were used:

+ Age > 18 years, acute pain existing.

+ Duration of pain < 48 h.

« Pain as main complaint during emergency
department visit.

+ Discharge after initial emergency department
treatment.

+ Signed written informed consent.

Potential subjects meeting any of the following criteria
were excluded from participation in this study:

+ Cognitive impairment.

+ Iliteracy.

+ Language barrier.

+ Current diagnosis of chronic pain located at or near
the location of the acute pain with which the patient
presents at the emergency department.

+ Hospital admission.

+ Acute pain within 7 days after surgery.

Patients with acute pain within 7 days after surgery were
excluded because the etiology of their pain might differ
from other patients presenting at the emergency depart-
ment with pain. It was hypothesized that these patients
had a high chance of procedure or complication related
pain and thus a different chance of developing chronic
pain.

The Medical Research Ethics Committee (MREC)
concluded that the study did not fall under the scope of
the Medical Research Involving Human Subjects Act.
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(Protocol 2018-39). Furthermore, the study was con-
ducted in accordance to the principles of the Declaration
of Helsinki and all participating hospitals approved the
study locally.

Study procedures

The PRACTICE study consisted of two study periods.
During the first period in September 2018, data was col-
lected by means of paper questionnaires. During the sec-
ond period, ranging from October 2018 to April 2020,
data was collected by means of electronically generated
questionnaires using an application and/or website devel-
oped for the study. The questionnaires used in both study
periods were internationally validated questionnaires.
Further details are provided below in this section. It was
assumed that paper and electronic modalities might dif-
fer in terms of response rate, but not in terms of primary
outcome or prognostic ability [29]. Therefore, the data
from both paper and electronic modalities were used for
this study. All patients presenting with pain to the emer-
gency department were screened for inclusion through-
out the day by attending physicians or trained medical
students. If eligible, patients were informed about the
study and study procedures and asked for inclusion. After
inclusion, the numeric rating scale (NRS) during emer-
gency department-visit and at departure were collected.
Furthermore, baseline characteristics were collected
by means of the application. Baseline characteristics
included: the type of referral, emergency department tri-
age time, level of triage (MTS), age, (biological) sex, loca-
tion of pain, fracture/trauma-related pain, comorbidities
(yes/no), given medication at emergency department,
medical advice at the emergency department, depression
and or treatment for depression, pre-existing chronic
pain (not located at or near the location of the acute
pain), location of pre-existing chronic pain, alcohol con-
sumption (yes/no), level of education, pain catastrophiz-
ing scale, marital status, current employment, sick leave
because of pain and smoking status.

All patients were asked for NRS of pain, daily during
the first week after emergency department visit and at
day 90 and 180. Patients were specifically asked to score
only the NRS remaining after, and related to, the initial
emergency department visit. A continuous 90-day or
180-day NRS was not queried due to practical reasons.
On a theoretical level the 90- or 180-day NRS combined
with pain in the preceding 4 weeks (question 7 of the
RAND 36-item Short Form Survey) (SF-36) (supplemen-
tal Table 2) gives information about experienced pain
on day 62—90 or 152-180. This combination of the NRS
and the preceding 4 weeks was named persisting pain.
Besides question 7 of the SF-36, also question 8 (supple-
mental Table 3) of the SF-36 was queried after 90 and 180
days. (Ware & Sherbourne, 1992)
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The Euroqol 5D-5 L (EQ-5D-5 L) Dutch tariff was col-
lected on day 7, 90 and 180. The EQ-5D-5 L is a widely
used tool to measure the HRQOL and comprises five
dimensions: mobility, self-care, usual activities, pain/
discomfort, anxiety/depression and interference with
normal work due to pain [30-33]. In general, failures
to respond resulted in application reminders and lastly
reminder calls. Supplemental Table 4 shows the time-
table of the questionnaires. Baseline characteristics were
collected from the patient registry. Other variables were
collected either on paper or with the specially developed
application and website.

Primary and secondary outcomes

The primary objective was the cumulative incidence of
chronic pain, defined as NRS>1, 90 days after an emer-
gency department-visit for acute pain. The secondary
objective was to estimate the cumulative incidence of
chronic pain with other commonly used chronic pain
definitions. These include an NRS>1 at 180 days, NRS=>4
at 90 or 180 days and having continuous pain for 3 or
6 months after the acute pain. Finally, we also studied
HRQOL and hindrance due to pain in relation to differ-
ent definitions of chronic pain.

Statistical analysis

The cumulative incidence of chronic pain was calculated
as the proportion of patients with an NRS>1, 90 days
after emergency department visit. The baseline charac-
teristics of the patients with and without chronic pain
were compared using descriptive statistics. Means with
standard deviation (SD) or medians with interquartile
range (IQR) were used depending on the distribution.
Ordinal/nominal values were presented as n (%). Patient
scores on the Eq. 5D-5 L in the different groups were
converted into utility values, using the algorithm of the
Dutch general population (‘Dutch tarift’) [31]. A lower
EQ-5D-5 L index (<1,00) correlates with lower quality
of life while an EQ-5D-5 L index of ‘1.00’ equals no loss.
Differences in quality of life (measured by EQ-5D-5 L
index and SF- 36 question 8) and pain-related hindrance
between patients with or without chronic pain were
tested with the Mann-Whitney U test. Additionally, in
order to account for non-responders, we performed an
analysis imputing missing data of NRS day 90 and 180
using multiple imputation by chained equations (MICE)
with baseline variables and outcomes, generating m=100
imputed datasets [34]. While there is no way to formally
assess whether data is fully missing at random, we tried
to make the assumption of missing at random plausible.
Firstly, a large set of predictors was included in the mul-
tiple imputation model all measuring relevant aspects
associated with health status (e.g. patient demograph-
ics, patient history). Secondly, we verified that several
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of these predictors indeed showed an association with
responder status. Thirdly, for comparison, analyses were
presented both for responders only group and the entire
group with missing data completed by MICE. Detailed
description of the multiple imputation model can be
found in supplemental Table 5. A sensitivity analysis was
performed to check whether differences existed between
different hospitals. All analyses were performed using R
version 3.6.3 [35]. For all analyses, a p-value<0.05 was
considered statistically significant.

Results

From October 2018 until April 2020, 1965 patients were
included in the 15 participating hospitals. 53 patients
(2.7%) were excluded due to various reasons and 6
patients (0.3%) withdrew their consent. The 90-day
patient flow is shown in Fig. 1. 1906 patients were
included of which 825 had complete data (responder

group).

Baseline characteristics

Patient characteristics and emergency department char-
acteristics for the non-responder and responder group
are summarized in Table 1. In total 252 patients (13.2%)
of the 1906 included patients already suffered from
chronic pain in prior to their arrival at the emergency
department. Patients were excluded if this pre-existing
chronic pain was located at or near the location of the
present acute pain.

Primary outcome
Table 1 summarizes the characteristics from the 825
patients who replied to the NRS questionnaire of day
90. From these 825 responders, 559 (67.8%; 95%CL: 64.5
—70.9%) scored NRS>1. These 559 patients were con-
cluded to have chronic pain. 442 (79.1%) of these 559
patients scored NRS>1 for at least 5 days in the first
week after the initial visit to the emergency department.

At baseline the group of patients with chronic pain
were significantly older (49 years [IQR 33.00—60.00] vs.
43 years [IQR 29.00-55.00], p=0.001), predominately
female (57.8% vs. 41.9%, p<0.001), visited the ED more
frequently due to a fracture (63.4% vs. 46.4%, p<0.001)
and had a significant higher NRS of pain at arrival (6
[IQR 3.00-7.00] vs. 4.5 [IQR 2.00-6.00], p<0.001). A
trend was observed for a higher incidence of pre-existing
chronic pain (not located at or near the location of the
acute pain) in the chronic pain group (24.5% vs. 17.8%,
p=0.053).

Furthermore, patients without chronic pain were more
likely to consume alcohol (56.5% vs. 47.0%, p=0.020) and
were more often employed (82.7% vs. 76.1%, p=0.050).
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Secondary outcomes

Of the 825 previous mentioned responders, 200 patients
(24.2%; 95%CL: 21.4 — 27.3%) reported an NRS>4 after
90 days. In total 435 patients (64.3%; 95%CI: 60.6 —67.8%)
scored an NRS>1 after 90 days and also experienced
pain in the preceding 4 weeks (day 62-90). Finally, 153
patients (22.6%; 95%CIL: 19.6 — 25.9%) scored NRS>4
after 90 days and also experienced pain from day 62-90.
At 180 days NRS was available for 675 patients (35.4%)
of which 393 patients (58.2%; 95%CIL: 54.5-61.9%)
reported an NRS>1. Of these, 164 (24.3%; 95%CI: 21.2-
27.7%) patients scored an NRS>4. In total 568 patients
reported a pain score at day 90 and 180. Of these, 308
(54.2%; 95%CI: 50.1 — 58.3%) reported an NRS>1 on
day 90 as well as day 180 and experienced pain from day
62-90 and 152-180. These patients were concluded to
have persisting pain beyond 180 days. Finally, 123 of 568
patients (21.7%; 95%CI: 18.5 —25.2%) scored NRS>4 on
day 90 and 180 and experienced pain from day 62—90 and
152-180. Table 2 summarizes the incidences of chronic
pain for the different definitions, EQ-5D-5 L indi-
ces and hindrance due to pain for both responders and
non-responders.

Patients with chronic pain on day 90 (#=559) showed
a lower mean of the EQ-5D-5 L index compared with
patients without chronic pain (median 0.82 vs. 1.00,
p<0.001). Furthermore, patients with chronic pain on
day 90 also reported significantly higher mean hin-
drance due to pain from day 62—-90 (median 1.00 vs. 0.00,
p<0.001). Patients with chronic pain on day 180 (2=393
showed a lower mean EQ-5D-5 L index (median 0.82 vs.
0.94, p<0.001). Furthermore, patients with chronic pain
on day 180 also reported significantly higher mean hin-
drance due to pain from day 152-180 (median 0.98 vs.
0.17, p<0.001). Table 3 shows the results of the various
definitions of chronic pain using mice multivariate impu-
tation by chained equations (MICE). Results are similar
to the analysis with responders only.

As a sensitivity analysis, we analyzed the incidence of
chronic pain among centers. The incidence rate did not
vary between different centers. (P=0.339). Figure 2 shows
a forest plot with the incidence of chronic pain for each
center (NRS>1) at day 90 n=_825 patients.

Discussion

In this prospective study 67.8% (95%CI: 64.5 —70.9%)
of all responders suffered from chronic pain (NRS>1)
at day 90 after visiting the emergency department with
acute pain. The other commonly used definitions showed
incidences varying between 24.3 and 58.2%. In the past,
studies reported incidences of chronic pain varying from
11 to 62,7 [11, 16, 19, 21, 23, 26, 27]. Our concluded high
cumulative incidence of chronic pain is explained by dif-
ferences in the used chronic pain definitions. Using an
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Fig. 1 90-day patient flow

NRS=1 at 90 days as cutoff for chronic pain, our inci-
dence rate is quite comparable to studies reporting any
degree of pain (NRS>1). Using a higher cutoff of NRS >4,
our incidence of chronic pain (24.2%) is comparable
to other studies using similar cutoff values. Until 2019,
the definition of chronic pain was a point of discussion.

In 2019, the International Association for the Study of
Pain reached a consensus defining chronic pain as any
pain persisting after the expected healing period of three
months. Although defining chronic pain as an NRS>1
after three months might lead to an overestimation of
the incidence of chronic pain, we did see a significant
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Table 2 Results various definitions of chronic pain, responders only
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Definitions of chronic Incidencen (%) * EQ-5D-5 L index**

P (Wilcox.Test) Hindrance due to pain P (Wil-

pain Median (IQR) chronic pain Median (IQR) chronic pain CoX.
vs. no chronic pain vs. no chronic pain Test)
Day 90 NRS = 1 (Primary 559 (67.8%) 0.82(0.74-0.92) <0.001 Day 62-901.00(0.00-2.00) <0.001
outcome) Vs. 1.00(0.89-1.00) Vs. 0.00(0.00-0.00)
Day 90 persisting pain 435 (64.3%) 0.81 (0.73-0.89) <0.001 Day 62-90 1.00 (1.00- 2.00) <0.001
NRS > 1 Vs. 1.00 (0.89-1.00) Vs. 0.00 (0.00-0.00)
Day 90 NRS > 4 200 (24.2%) 0.75 (0.65-0.85) <0.001 Day 62-90 2.00 (1.00-2.00) <0.001
Vs. 0.89 (0.81 -1.00) Vs. 1.00 (0.00-1.00)
Day 90 persisting pain 153 (22.6%) 0.74 (0.64-0.81) <0.001 Day 62-90 2.00 (1.00-2.00) <0.001
NRS > 4 Vs. 0.89 (0.81-1.00) Vs. 0.00 (0.00-1.00)
Day 180 NRS = 1 393 (58.2%) 0.85 (0.75-1.00) <0.001 Day 152-180 1.00 (0.00-1.00) <0.001
Vs. 1.00 (0.89-1.00) Vs. 0.00 (0.00-0.00)
Day 180 persisting pain ~ 308(54.2%) 0.85 (0.74-0.89) <0.001 Day 152-180. 1.00 (0.00-1.00) <0.001
NRS > 1 Vs. 1.00 (0.89-1.00) Vs. 0.00 (0.00-0.00)
Day 180 NRS = 4 164 (24.3%) 0.78 (0.67-0.88) <0.001 Day 152-180 1.00 (1.00-2.00) <0.001
Vs. 1.00 (0.85-1.00) Vs. 0.00 (0.00-1.00)
Day 180 persisting pain 123 (21.7%) 0.75 (0.64-0.85) <0.001 Day 152-180 1.00 (1.00-2.00) <0.001
NRS > 4 Vs. 1.00 (0.85-1.00) Vs. 0.00 (0.00-1.00)
* Number and percentage of patients suffering from chronic pain with previous given definitions
** A lower EQ-5D-5 L index correlates with lower quality of life
Table 3 Results various definitions of chronic pain, responders and non-responders using MICE
Definitions of chronic pain Incidence (%) * EQ-5D-5 L index** P Hindrance due to pain P
Median (IQR) chronic pain  (Wilcox. Median (IQR) Chronic pain (Wilcox.
Vs. no chronic pain Test) Vs. no chronic pain Test)
Day 90 NRS > 1 (Primary outcome)  65.3% 0.82(0.74-0.92) <0.001 Day 62-90 1.00 (0.00-2.00) <0.001
V5. 1.00 (0.89-1.00) V/s. 0.00 (0.00-0.00)
Day 90 persisting pain NRS > 1 56.5% 0.81(0.72-0.89) <0.001  Day 62-90 1.00 (1.00-2.00) <0.001
V/s. 1.00 (0.89-1.00) V/s. 0.00(0.00-0.00)
Day 90 NRS > 4 252% 0.75 (0.64-0.85) <0.001 Day 62-90 2.00 (1.00-2.00) <0.001
Vs.0.89 (0.81-1.00) V/s.1.00 (0.00-1.00)
Day 90 persisting pain NRS > 4 23.8% 0.74(0.64-0.81) <0.001 Day 62-90 2.00 (1.00-2.00) <0.001
Vs.0.89 (0.81-1.00) V5. 0.00 (0.00-1.00)
Day 180 NRS > 1 56.3% 0.85 (0.75-1.00) <0.001 Day 152-180  1.00 (0.00-1.00) <0.001
Vs. 1.00 (0.88-1.00) Vs. 0.00 (0.00-0.00)
Day 180 persisting pain NRS > 1 46.0% 0.85 (0.74-0.89) <0.001 Day 152-180  1.00 (0.00-1.00) <0.001
Vs.1.00 (0.89-1.00) Vs. 0.00 (0.00-0.00)
Day 180 NRS > 4 26.6% 0.78 (0.67-0.89) <0.001 Day 152-180  1.00 (1.00-2.00) <0.001
Vs. 1.00 (0.85-1.00) V5. 0.00 (0.00-0.00)
Day 180 persisting pain NRS > 4 23.3% 0.75 (0.64-0.85) <0.001 Day 152-180  1.00 (1.00-2.00) <0.001

V5. 1.00 (0.85-1.00)

Vs.0.00 (0.00-1.00)

* Percentage of patients suffering from chronic pain with previous given definitions

** A lower EQ-5D-5 L index correlates with lower quality of life

decrease in the HRQOL and EQ-5D-5 L using this defi-
nition. One might argue that any pain (NRS=1) after 90
days can be considered chronic pain. Setting a stricter
definition might lead to an underestimation of chronic
pain.

With a more liberal threshold of chronic pain, more
patients will be diagnosed with chronic pain and could
potentially benefit from specialized chronic pain treat-
ment. This could include extra surveillance by the gen-
eral practitioner as well as extra outpatient appointments
with for example the surgeon or the neurologist.

This study has several limitations. Firstly, consistent
with literature, the percentage of patients with incom-
plete follow-up was considerable. Although this could
have led to a false estimate of the incidence of chronic
pain, the similar incidence of chronic pain in the com-
plete and completed (with imputed data) analyses and
the similar patient characteristics of the responders and
non-responders, indicates that our estimate is valid.
Using MICE with missing data above 40-50% shows
increasing variability of effect estimates and should only
be considered as hypothesis generating [36]. Neverthe-
less, MICE was used in addition to our results as a means
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Fig. 2 Forest plot showing the incidence of chronic pain (pain (NRS> 1) at day 90 in n=825 patients for each center. The Haaglanden Medical Center
location Bronovo and Westeinde are combined in this forest plot and named “HL" (n =17 inclusions). Error bars indicate 95% Wilson score confidence inter-
vals. Overall incidence is indicated by the vertical dashed line. The null-hypothesis that centers were different with respect to incidence was not rejected
(Likelihood ratio test comparing a logistic regression model with centers included as covariates to an intercept only model, P=0.339). Abbreviations: AM:
Amsterdam University Medical Center location AMC, Amsterdam, AS: Albert Schweitzer Hospital, Zwijndrecht, ASD: Albert Schweitzer Hospital location
Dordwijk, Dordrecht, CZ: Catharina hospital, Eindhoven, EM: Erasmus Medical Center, Rotterdam, FG: Franciscus Gasthuis, Rotterdam, FV: Franciscus Vliet-
land, Schiedam, HL: Haaglanden Medical Center location Bronovo and Westeinde, Den Haag, LU: Leiden University Medical Center, Leiden, MZ: Maasstad
Hospital, Rotterdam, RG: Reinier de Graaf Hospital, Delft, VU: Amsterdam University Medical Center location VU, Amsterdam, ZL: Zuyderland Medical

Center, Heerlen, ZLS: Zuyderland Medical Center, Sittard-Geleen

of a sensitivity analysis and because of the large number
and nearly 100% availability of patient characteristics in
the non-responder group. Another limitation is of the
difference in baseline characteristics of responders and
non-responders. These differences could influence the
incidence rate, the EQ-5D and HRQOL scores and per-
ceived pain-related hindrance. As mentioned above,
we took the baseline characteristics into account in the
imputation process. Since calculating the incidence rate
in non-imputated and imputated data yielded similar
results, the differences in baseline characteristics prob-
ably did not influence our findings.

Also, there is a discrepancy between the number of
patients reporting an NRS>1 at day 90 (559 patients) and
the number of patients reporting pain at the four weeks
prior to day 90 (64% of those 559 patients). Given the
burden for patients, we did not ask patients for a daily
pain score from day 0 (ED visit) till day 90. Asking an
NRS score every day might have decreased the response
rate even further. There are several possible explanations
for this discrepancy. Firstly, there might be a recall bias
by patients when asked for pain the last 4 weeks. Sec-
ondly, patients could have misunderstood the question.
For example, the interpretation could have been that we
wanted to know whether they had continuous pain the
previous 4 weeks. Regardless of the reason for this dis-
crepancy, we have shown that patients with an NRS>1
at day 90 have a decreased quality of life and increased
hindrance due to pain at day 62-90. This suggest that,
although not all patients report pain in the previous four
weeks, there is a significantly increased burden of disease
compared to patients who did not report pain at day 90.

Furthermore, not all eligible patients were included
by our students and researchers because of the crowded
and busy emergency departments. This was countered
with inclusions 24/7 and with extra dedicated students
and researchers for inclusion during the busiest hours.
Despite these measures, probably eligible patients were
missed. Unfortunately, due to privacy restrictions, base-
line characteristics of included and non-included patients
could not be compared. Not including eligible patients
might have led to a selection bias.

Patients were included in 15 different hospitals, with
different ED populations and attendance. The variability
between these hospitals ensured the generalizability of

our study population to the general Dutch population.
However a large number of patients were included in just
a few of the participating hospitals. This could influence
the generalizability of the results. There were no differ-
ences among hospitals regarding the incidence rate of
chronic pain. This makes a bias less likely.

We could not study whether the aspect of pain, namely
neuropathic or nociceptive pain, influences the risk of
chronification. Due to our study design, with patients
self-reporting their pain, we lacked data on this topic.

Finally, inclusions were stopped in the end of April 2020
due to COVID-19. The early termination of the study
due to covid-19 resulted in a lower number of included
patients. This lower number of included patients, com-
bined with a higher percentage of loss to follow-up, may
have had consequences for the calculated cumulative
incidence of chronic pain.

Despite the above mentioned limitations we think our
study offers a valuable contribution on the incidence of
chronic pain in patients visiting the emergency depart-
ment with any form of acute pain. This study can be used
to direct further research in the prevention of chronic
pain after emergency department visit. We showed that
the incidence of chronic pain after visiting the emergency
department with any form of acute pain is high. Further-
more, regardless of the used definition, chronic pain is
associated with a lower HRQOL and more hindrance due
to pain. Future research could study whether the risk for
chronification is different for nociceptive or neuropathic
pain. Ultimately, the goal is to implement interventions
to prevent the development of chronic pain.
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