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Pain severity at emergency department discharge
as a predictor for chronification of pain
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Abstract \
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Introduction: Inadequate pain management remains a problem in the emergency department (ED) and might increase the ri
chronic pain. Previous studies suggested that pain intensity is associated with pain chronification in specific patient groups. This
study aims to study the association between pain intensity {[verbal] numeric rating scale ([VINRS) = 7} at discharge from the ED and
pain chronification in the general population.

Objective: To assess whether a high pain score at discharge from the ED increases the risk of chronic pain development.
Methods: Adults who visited the ED with pain as their main complaint, and who were not hospitalized, were eligible for inclusion.
Chronic pain was defined as pain with an (V)NRS score =1 90 days after the ED visit and with a similar location to the acute pain.
Results: We included 1906 patients, of whom 825 participants completed 90 days of follow-up. Approximately 34.1% left the ED
with an (V)NRS score =7, and 67.8% reported an (V)NRS score of =1 90 at days. Of all patients leaving the ED with an (V)NRS score
=7, 76.5% developed chronic pain vs 63.2% of patients with (V)NRS score <7 (P < 0.01). After correction, this difference was
borderline statistically significant with an odds ratio of 1.45 (95% confidence interval: 0.99-2.13, P = 0.054). Various sensitivity
analyses using a different (V)NRS at discharge and different definitions of chronic pain at 90 days showed a significant difference in
the chronification of pain.

Conclusion: This study suggests that pain intensity at discharge from the ED, regardless of the localization or cause of pain,
increased the risk of developing chronic pain. By distinguishing patients at risk and providing an effective treatment, chronic pain
and the associated burden of disease might be preventable.
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1. Introduction more.'3:2125:31 Dayelopment of chronic pain is associated with a

Pain is the most common complaint of patients presenting to  large socioeconomic burden of disease with an estimated
emergency departments (EDs).>%%27 Approximately half ofthese  prevalence of 18% in 2010 in the Netherlands.”* ' Given the
patients are discharged after evaluation, diagnosis, and treat-  many physical and socioeconomic consequences and influence
ment.® Insufficient pain management remains a problem in on quality of life, the European Pain Federation (EFIC) declared
ED.%82735 |nadequate pain management might increase therisk  that chronic pain could be viewed as a disease itself, instead of a
of developing chronic pain.'#2":2% symptom leading to overutilization of the healthcare sys-

While there is no consensus on the definition, generally, — tem.*®'"19 Furthermore, it causes loss of productivity, in-
chronic pain is defined as pain persisting for 3 months or  Creased absenteeism, opiate abuse, and/or addiction, and
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decreased activities of daily living (ADL), mental health, and
quality of life.2410:17.22

Multiple factors might influence the development of chronic pain.
Besides pain management, other factors such as high pain scores
on ED presentation and ED departure were associated with chronic
pain.'>2134 Some studies concluded that postinjury pain severity
was associated with chronic pain, although they only included the
initial pain severity as a potential predictor.”'® Others concluded that
a high pain score on discharge from the ED also correlated with pain
chronification.?"3* Previous studies included only specific patient
groups. Whether these conclusions can be generalized to the entire
population is unclear. (Verbal) numeric rating scale (V)NRS on ED
presentation is not easily influenced but health care providers might
influence (V)NRS on ED discharge. If patients receive efficient and
specialized therapy at initial presentation, chronic pain and the
associated burden of disease might be prevented.

We hypothesized that leaving the ED with a high (V)NRS scoreis a
predictor for chronification of acute pain, regardless of the cause of
pain, type of injury, or patient group. To test this hypothesis, we
performed a prospective cohort study including all patients
presenting in the emergency department with acute pain.

2. Methods
2.1. Design

For this study, we used data gathered for the PRACTICE study.
The PRACTICE study is a prospective, multicenter longitudinal
study with the objective to develop and internally validate a
prediction model to detect patients with an increased risk of
developing chronic pain. Patients were included between August
2018 and April 2020. Data were gathered from 15 different Dutch
emergency departments. Diversity in participating hospitals
resulted in a study population representative for the Dutch
population. On signing informed consent, patients were included
by the physician on duty or the investigator. Study participation
did not influence the patients’ treatment or pain management.

2.2. Subjects

Potential participants were adult patients (aged 18 years or older)
presenting to an ED with pain as their main complaint, who were
discharged after treatment without hospitalization. Patients were
included if the pain was acute (duration <48 hours) and only after
signing written informed consent. Exclusion criteria were cognitive
impairment, literacy, a language barrier, a current diagnosis of
chronic pain located at or near the location of their current complaint,
a hospital admission, or acute pain within 7 days after surgery.

Medical research ethics committees (METCs) found the study
to be non-WMO (Medical Research Involving Human Subjects
Act). Furthermore, all participating centers had approved the
study locally. It was conducted in accordance to the principles of
the Declaration of Helsinki.

2.3. Procedure

Eligible patients were informed about the study in writing while
waiting for their treatment. After informed consent and inclusion,
the ((V)NRS) score at discharge was registered.

In the first month of the study period, patients received paper
questionnaires. Thereafter, digital questionnaires were distributed.
The study protocol for both groups was equal. For the purpose of
this study, paper and digital forms were both analyzed. Baseline
characteristics (age, sex, date, and time of arrival and discharge,
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treatment time, triage priority, (V)NRS on arrival at the ED, location
and cause of pain, pain management, and follow-up) were collected
from electronic patient registries. Other variables were collected
using questionnaires. During the first week after the visit, participants
were asked 5 questions daily, including (V)NRS. On the seventh day
after discharge, they also received the European Quality of Life (EQ-
5D-5L) questionnaire. Besides (V)NRS on days 90 and 180, 3
questionnaires were provided; EQ-5D-5L questionnaire, RAND
Short Form (SF-36) questionnaire (questions 7 and 8), and the Brief
Pain Inventory. Subjects could withdraw informed consent at any
time without consequences.

2.4. Outcome measures

The primary outcome was chronic pain development. Pain scores
were divided into 2 groups: high pain scores ((V)NRS = 7) and
lower pain scores (V)NRS < 7). The chronification of pain was
defined as (V)NRS = 1 at 90 days after ED visit, at the same location
as the acute pain at the moment of presentation to the ED.

2.5. Statistical analysis

Data were analyzed using R, version 4.0.2.2% Categorical data
were presented as frequency (%) and continuous data as mean *=
SD or median with interquartile range depending on the
distribution. Results of regression analyses were presented as
odds ratios with 95% confidence intervals (95% Cls).

For this analysis, patients having a (V)NRS score at 90 days
were selected. Missing covariate data were completed by
multiple imputation using the MICE package in R.%° Hundred
imputation data sets were generated (Supplemental table 1a and
1b, available at http://links.lww.com/PR9/A182). Before imputa-
tion, randomness of missing data was assessed.

Differences in baseline characteristics were evaluated by
univariate logistic regression analyses. Potential confounders were
identified based on clinical reasoning, literature, and by statistical
analyses. With these covariates, a causal directed acyclic graph

1965 patients
included in cohort

53 patients excluded
43 admissions
7 no existing account
1 test account
1 double inclusion

y 1 no ED-inclusion

1912 patients

»| 6 patients withdrew informed
consent

\4

1906 patients

A 4

1081 patients lost to follow-up
(56.7%)

4

825 patients

Patient flow from inclusion period till analysis 90 days after inclusion.
ED, emergency department.
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Table 1
Baseline characteristics.
Variables Total (n = 825) (V)NRS < 7 (n = 543) (V)NRS =7 (n = 281) P
Age (yr), mean (SD) 45.9 (16.7) [n = 821] 45,5 (16.7) [n = 539] 46.7 (16.9) 0.330*
Gender (@), n (%) 434 (52.7) [n = 824] 262 (48.3) [n = 542] 172 (61.2) <0.001t
Total time in the ED (min), median (IQR) 118 (81-180) [n = 824] 122 (83-186) [n = 542] 113 (79-168) 0.073%
(V)NRS on arrival, median (IQR) 4 (3-6) [n = 665) 4 (3-5) [n = 452] 5@-7)[n =212 <0.001%
Location of pain, n (%) n = 823 n = 542 n =280
Head 69 (8.4) 51 (9.4) 18 (6.4) 0.1841
Cervical spine/neck 12 (1.5) 12 (2.2) 0(0.0) 0.011§
Thoracic/lumbar spine 24 (2.9 10 (1.8) 14 (5.0) 0.020t
Thorax 57 (6.9) 36 (6.6) 20 (7.1) 0.901t
Abdomen 47 (5.7) 36 (6.6) 11 (3.9 0.153t
Upper extremities/shoulder 406 (49.3) 263 (48.5) 143 (51.1) 0.536t
Lower extremities/hip 288 (35.0) 185 (34.1) 103 (36.8) 0.498t
Other 7(0.9) 4(0.7) 3(1.1) 0.695§
Trauma and fracture, n (%) n = 597 n =395 n =201 0.149t
No trauma 73(12.2) 54 (13.7) 18 (9.0)
Trauma, no fracture 178 (29.8) 121 (30.6) 57 (28.4)
Trauma, fracture 346 (58.0) 220 (55.7) 126 (62.7)
Comorbidities, n (%) n = 657 n = 446 n=210
Diabetes mellitus 25 (3.8) 16 (3.6) 943 0.828t
COPD/asthma 40 6.1) 27 (6.1) 13 (6.2) 1.0001
CVA/ACS 27 (4.1) 17 (3.8) 10 (4.8) 0.7181
Other 235 (35.8) 157 (35.2) 77 (36.7) 0.781t
No comorbidities 368 (56.0) 254 (57.0) 114 (54.3) 0.577t
Satisfaction with pain treatment, median (IQR) 8 (7-9) [n = 661] 8 (7-9) [n = 440] 8 (7-9) [n = 221] 0.117%
Depression and treatment, n (%) n=725 n = 485 n =240 0.021t
No depression 593 (81.8) 410 (84.9) 183 (76.2)
Untreated depression 94 (13.0) 52 (10.7) 42 (17.5)
Treatment for depression 38 (5.2) 23 (4.7) 15 (6.2)
Preexistent chronic pain, n (%) 160 (22.5) [n = 712] 86 (18.0) [n = 477] 74 (31.5) [n = 235] <0.0011
Alcohol consumption, n (%) 359 (49.9) [n = 720] 250 (52.0) [n = 481] 109 (45.6) [n = 239 0.126t
Education, n (%) n=r717 n =478 n =239 0.5951
No education/primary school 21 (2.9 13(2.7) 8 (3.3)
Secondary school 353 (49.2) 229 (47.9) 124 (51.9)
College/university 319 (44.5) 221 (46.2) 98 (41.0)
Other 24 (3.3 15 (3.1) 9@3.8)
Work and sick leave, n (%) n=715 n=4r7 n =238 0.007t
No employment 157 (22.0) 93 (19.5) 64 (26.9)
Employed, no sick leave 277 (38.7) 203 (42.6) 74 (31.1)
On sick leave 281 (39.3) 181 (37.9) 100 (42.0)
Pain catastrophizing scale, median (IQR) 4 (2-6) [n = 706] 4 (2-6) [n = 472] 4 (2-7) [n = 234] <0.001%
Smoking, n (%) 93 (12.8) [n = 728] 56 (11.5) [n = 485] 37 (15.2) [n = 243] 0.199t

Descriptive baseline characteristics of study population and univariate logistic regression analysis of participants with (VYNRS < 7 and (V)NRS = 7 at discharge. Examples of nontraumatic pain are infection-related pain, for
instance, ulcers in the intestines, appendicitis, or gynecological causes of pain. Other comorbidities cannot be specified further. Alcohol consumption is any alcohol consumption during a normal week. No dosage was asked.
This question did not include intoxication during the ED visit. Statistically significant differences are provided in bold.

* The Student test.

1 The Pearson x? test.

+ The Wilcoxon rank sum test.
§ The Fisher exact test.

Q, female gender; ED, emergency department; IQR, interquartile range; N, number of participants; (VNRS: (verbal) numeric rating scale, rating pain.

(DAG) was constructed.?® The DAG was used to identify and
include covariates in the multivariable regression analyses.
Sensitivity analyses were conducted using patients with complete
covariate data only, using all patients regardless off missing
outcome (by imputation of the outcome) and using different
definitions for the exposure of interest (V)NRS at discharge), as well
as the outcome ((V)NRS at 90 days). For all analyses, a 2-sided P
value = 0.05 was considered statistically significant.

3. Results

During the inclusion period, 1965 patients were included (Fig. 1).
Through paper forms, digital questionnaires, and phone calls, we

collected (V)NRS scores at 90 days from 825 (43.3%) partic-
ipants. These 825 participants were included in the main analysis.
Baseline characteristics are summarized in Table 1. One-third
(84.1%, n = 281) of patients left the ED with (V)NRS =7. Of the
825 patients, 67.8% reported an (V)NRS score of at least 1 at 90
days (n = 559). Differences in medication given in the ED,
prescribed medication, and actions advised by physicians are
summarized in Supplemental table 2 (available at http://links.lww.
com/PR9/A182). Baseline characteristics of patients with or
without missing variables were mostly comparable (supplemental
table 3, available at http://links.lww.com/PR9/A182).

Of participants with (V)NRS = 7 at discharge (n = 281), 76.5%
still experienced pain (V)NRS = 1) at day 90. This was
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Figure 2. Causal DAG. Causal DAG for confounders. ED, emergency department; DAG, directed acyclic graph; NRS, numeric rating scale.

significantly more than those who experienced no pain after 90
days (76.5% vs 23.5%, odds ratio 1.90 95% CI [1.37-2.63], P <
0.001); see Supplemental table 4, available at http://links.lww.
com/PR9/A182. In the univariate analysis, multiple variables were
associated with chronic pain (Supplemental table 4, available at
http://links.lww.com/PR9/A182). These, combined with those
found through clinical reasoning and literature research, were
used to construct the DAG (Fig. 2).

In the multivariable logistic regression, patients with (V)NRS
=7 at ED discharge more often developed chronic pain
compared with those with (V)NRS <7 (Table 2); this difference
was borderline though not statistically significant (P = 0.05).
Other associated variables are summarized in Table 2. When
defining the exposure as an ordinal variable with multiple
categories (ie, (V)NRS at ED discharge = O [reference group], 1
to 3, 4 to 7, and >7, the groups (V)NRS 4 to 7 and >7) are
significantly associated with a higher risk of pain chronification
(odds ratio [95% CI]: 2.48 [1.33-4.63] and 2.98 [1.45-6.13])
compared with the reference group in both the univariate and
multivariable regression analyses (Supplemental tables 5a and
5b, available at http://links.lww.com/PR9/A182). Sensitivity
analyses using imputed end point data showed a similar
association between pain at discharge and chronic pain
development (Supplemental table 6a, 6b, available at http://
links.lww.com/PR9/A182).

Using different definitions of chronic pain at 90 days, significant
associations were observed between a (V)NRS = 7 at discharge
and chronic pain (Table 3, Supplemental tables 7a-g, available at
http://links.lww.com/PR9/A182).

4. Discussion

The results of this study suggest that a (V)NRS = 7 at discharge
from the ED increases the risk of developing chronic pain ((V)NRS
= 1) in all patient categories and all causes of acute pain.
However, the difference was not statistically significant after
correction for potential confounders. Sensitivity analyses with a
higher (V)NRS at 90 days (=2, =3, or =4) as the definition of
chronic pain showed a significant difference in the risk of
developing chronic pain. When analyzing exposure ((V)NRS
scores at discharge) as an ordinal variable (categories 0, 1-3,
4-7, and >7), there is a “dose-response” relationship. More pain
at discharge increases the risk of chronic pain development.
Discharging patients with a (V)NRS = 4 likely increases the risk of
pain chronification. Older patients and female patients developed
chronic pain significantly more often. No specific pain location,
injury mechanism, or medication given in the ED had a significant
effect on the development of chronic pain.

The incidence of chronic pain after acute injury, reported by
previous studies, has varied substantially from 15% to
86%,!16:18:14.2021.2434 Thege incidences were reported in
different patient groups, with different causes and types of pain
and using different definitions of chronic pain. In our study, we
found a 67.8% incidence of chronic pain after acute pain. Holmes
et al., using a similar definition, reported an incidence of 86%."®
However, Holmes et al.'® included only patients with trauma-
related pain who had been admitted for at least 24 hours. The
incidence of chronic pain in our patient group with trauma-related
injuries was 71%. Furthermore, our study population differed
because we included only patients discharged the same day.
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Multivariable logistic regression analysis.

Odds ratio  95% Cl P
(NRS = 7 1.45 0.99, 2.13 0.054
Age (yr) 1.01 1.00, 1.02 0.037
Gender (Q) 1.57 1.10, 2.25 0.013
(V)NRS on arrival 0.98 0.89, 1.08 0.661
Location of pain
Head 0.97 0.49,1.94 0.935
Cervical spine/neck 0.90 0.24, 3.41 0.882
Thoracic/lumbar spine 0.92 0.33, 2.56 0.868
Thorax 0.78 0.37,1.62 0.505
Abdomen 0.42 0.16,1.10 0.079
Upper extremities/shoulder 1.20 0.64, 2.26 0.563
Lower extremities/hip 0.97 0.51,1.85 0.938
Other 0.92 0.16, 5.34 0.928
Trauma and fracture
No trauma (ref) — — —
Trauma, no fracture 2.02 0.93, 4.40 0.077
Trauma, fracture 317 1.43,7.03 0.005
Comorbidities
Diabetes mellitus 1.18 0.39, 3.52 0.769
COPD/asthma 0.98 0.46, 2.10 0.955
CVA/ACS 0.36 0.15, 0.87 0.024
Other 1.23 0.81,1.87 0.326
Depression and treatment
No depression (ref) — — —
Untreated depression 0.73 0.42,1.26 0.258
Treatment for depression 3.06 0.91,10.30 0.071
Preexistent chronic pain 1.18 0.73, 1.91 0.496
Alcohol consumption 0.90 0.62, 1.32 0.592
Education
No education/primary school (ref) — — —
Secondary school 0.28 0.04,1.95 0.201
College/university 0.23 0.03, 1.62 0.142
Other 0.12 0.01,0.95 0.045
Work and sick leave
No employment (ref) — — _
Employed, no sick leave 0.94 0.57,1.57 0.817
On sick leave 1.03 0.62,1.74 0.898
Pain catastrophizing scale 1.14 1.07,1.22 <0.001
Smoking 1.05 0.60, 1.83 0.877
Medication in the ED
Paracetamol 1.15 0.76,1.73 0.507
NSAID 1.18 0.58, 2.41 0.653
Opiates 2.12 0.65, 6.97 0.215
Local anesthesia 0.64 0.30, 1.35 0.241
Other 1.35 0.52, 3.49 0.535

Chronic pain defined as a (V)NRS of =1 90 days after ED visit (n = 1906). Multivariable logistic regression
analysis. Statistical association between (V)NRS at discharge and chronic pain corrected for possible
confounders. Examples of nontraumatic pain are infection-related pain, for instance, ulcers in the intestines,
appendicitis, or gynecological causes of pain. Other comorbidities cannot be specified further. Alcohol
consumption is any alcohol consumption during a normal week. No dosage was asked. This question did not
include intoxication during the ED visit. Statistically significant differences and the main analysis are provided
in bold.

Q, female gender; ACS, acute coronary syndrome; COPD, chronic obstructive pulmonary disease; CVA,
cerebral vascular accident; Cl, confidence interval; ED, emergency department; Ref, reference value; (V)NRS,
(Verbal) Numeric Rating Scale, rating pain.

Patients requiring admission might be more severely injured with
a higher risk of chronic pain.

Suboptimal pain management might be caused by hospital
dogma, physician (mis)conceptions, or concerns about side
effects, such as respiratory depression or addiction.®2® Some
believe that painkillers interfere with diagnostic accuracy.® Others
believe heavy painkillers should only be used on patients with
terminal or malignant diseases.?® Patients might also fear
painkillers, such as opioids, for the risk of addiction or side
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effects such as nausea or drowsiness.”?° This might cause the
high incidence of patients with an (V)NRS = 7 at discharge
(34.1%) in our study. Pierik et al.?" found that approximately 15%
of patients leaving the ED had a (V)NRS score =7. Gaakeer et al.’
reported 66% of patients leaving the ED had moderate/severe
pain score ((V)NRS = 4-10). These incidences are difficult to
compare because of the different study populations and outcome
definitions. Overall, our incidence seems to be within the range
reported in literature.

In accordance with other studies, women developed
chronic pain more often. Breivik et al. found that 60% of all
patients with chronic pain were female, which is in line with the
gender distribution we found.* Previous studies regarding
gender differences in pain found women to be more likely to
experience higher intensity, frequency, recurrence, and
longer duration of pain than men.?° Similar to Pierik et al.,’
we found gender to be associated with chronic pain de-
velopment as an independent prognostic factor.?! The exact
mechanism between gender and the risk of chronic pain has
yet to be clarified.

Unlike previous studies, we found no significant relationship
between the location of the pain and chronification. '*%? Previous
studies concluded that patients with pain in the spinal cord/
vertebrae and lower extremities or with brain or head injury had a
greater risk at long-term functional consequences and chronic
pain.’®22 These studies used different populations, including
patients with major traumatic injury requiring surgery or exclu-
sively severely injured patients with a high injury severity at
discharge.?? Furthermore, these studies did not exclude patients
with hospital admission. This makes our results difficult to
compare.

Our finding that a higher (V)NRS score at discharge might
increase the risk of chronic pain development is in line with
previous findings. Although the effect was not statistically
significant, the odds ratio we found is in line with previous
studies. They concluded that pain intensity, either postinjury or at
discharge, increased the risk of chronic pain develop-
ment.”" 13142134 While these studies focused on specific patient
groups, our study included all locations and causes of pain. Our
results thus apply for the entire population and not only a specific
patient-group. Owing to the high percentage of missing data, our
study may have been underpowered and unable to reach
statistical significance.

Our study has several other limitations. Pain is a subjective
measure and influenced by biological, psychological, and social
factors.”'® Unfortunately, we cannot account for all these
subjective factors in our analyses. Thus, there might be a
significant interaction between several confounding factors, (V)
NRS score at discharge and chronic pain. Interaction terms were
included in our analysis model, when deemed applicable, to
correct for potential interactions.

Although our inclusion criteria did not specify any type or any
specific cause of pain, it is possible that there has been a
selection bias in the inclusion of eligible patients. Some types of
injury or pain, such as traumatic injuries, may have been more
prone to inclusion than others. According to the Injury Information
System (LIS), reported by Dutch National Institute for Public
Health and the Environment (RIVM), approximately one-third
(39%) of patients presenting in the ED have a fracture.'® These
data also showed that 39% of the injuries presented in the ED are
of the upper extremity, 28% of the lower extremity, 15% of the
head/neck, and 7% of the trunk/spine.'® Our study population
had a higher percentage of patients with fractures (568%) and a
higher percentage of patients with an injury in the upper
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Sensitivity analyses using different cut points for the definition of the outcome (verbal) numeric rating scale at 90 days.

Outcome definition Odds ratio 95% ClI P Full model output can be found here

(V)NRS = 1 1.45 0.99, 2.13 0.054 Table 2 main text

(VINRS = 2 1.58 1.13,2.22 0.008 Supplemental table 7a, http:/links.lww.com/PR9/A182
(VINRS = 3 1.67 1.18, 2.38 0.004 Supplemental table 7b, http://links.lww.com/PR9/A182
(VNRS = 4 1.50 1.02,2.19 0.039 Supplemental table 7c, http:/links.lww.com/PR9/A182
(VINRS = 5 1.32 0.88, 1.99 0.186 Supplemental table 7d, http://links.lww.com/PR9/A182
(VINRS = 6 1.23 0.75, 2.01 0.416 Supplemental table 7e, http:/links.lww.com/PR9/A182
(VINRS = 7 1.33 0.70, 2.49 0.383 Supplemental table 7f, http://links.lww.com/PR9/A182
(INRS = 8 117 0.32,4.23 0.811 Supplemental table 7g, http:/links.lww.com/PR9/A182

Overview of the effect estimates of exposure (V)NRS = 7 at discharge using different cut points (=1 to =8) for the outcome (V)NRS at 90 days. All models were adjusted for potential confounders. The full model output is
summarized in Table 2 (main text) and supplemental tables 7a—7g (available at http://links.lww.com/PR9/A182). Statistically significant differences and the main analysis are provided in bold.

Cl, confidence interval; (V)NRS, (Verbal) Numeric Rating Scale, rating pain.

extremities (49.3%) and lower extremities (35%). Although there
was an association with chronic pain in the univariate analyses,
correcting for trauma and other covariates (such as age, gender,
and pain catastrophizing scale) showed they were not in-
dependent prognostic variables.

We were dependent on the wilingness of participants to
answer questionnaires. When participants did not, they would
receive a phone call. If there was a delay in contacting these
patients, the answers were given retrospectively, leading to
possible recall bias. In addition, not all given medication was well
documented in the patient registry, possibly resulting in an
underestimation of initialized pain treatment. There was no data
on dosage of pain medication. Therefore, it was not possible to
calculate morphine equivalents and properly compare the
medication given or prescribed in ED. If no medication was
given, it was unclear whether a patient refused pain medication or
if it was deemed unnecessary based on the reported pain
intensity.

There was a large number of patients with missing data. These
missing data might not be randomly distributed. Participants with
persistent pain might have been more likely to remember to
answer the questionnaires. This might lead to a greater incidence
of chronic pain in our patient population. To check this, we
additionally performed a sensitivity analyses with multiple
imputation of outcome data (pain score at 90 days). This showed
the same results. We also performed sensitivity analyses to
compare patients with missing and complete data. These 2
groups differed significantly on only a few variables. In our
imputation and multivariable analysis, we corrected for these
differences and missing data in baseline characteristics, thus
minimizing the risk of bias.

Despite these limitations and without a statistically significant
effect, we believe our findings are still relevant. The data suggest
that a (V)NRS =7 on discharge from the ED may increase the
risk of developing chronic pain, which could have some
important clinical implications. These results may provide us
with relevant factors to help predict development of chronic
pain. This research also sheds some light on the limitations of
the pain management in our EDs. Although we know that severe
pain has a negative influence on patients, both physically and
mentally, a lot of Dutch EDs still do not have a protocol for the
treatment of acute pain.® By improving knowledge, awareness,
and protocols, we can ensure better pain management in the
ED. By distinguishing patients at risk for chronification of pain
and giving them effective treatment, we might be able to prevent
chronic pain and the associated burden of disease.

Furthermore, this study once again shows the need for a
standardized definition of chronic pain. For definitive results, an
expansion of the data collection and ensuring patients follow-up
is needed. An intervention study to study the effect of more
adequate treatment of acute pain during ED stay on the risk of
chronic pain development is warranted.
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