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Background and Importance: Pain is one of the most reasons for a visit to an emergency department (ED). Pain
scores as the verbal rating scale (VRS) or numerical rating scale (NRS) are used to determine pain management.
While it is crucial to measure pain levels, it is equally important to identify patients who desire pain medication,
so that adequate provision of analgesia can occur.
Objective: To establish the association between pain scores on the NRS and VRS, and the desire for, and provision
of, pain medication.
Design, settings and participants: Retrospectivemonocentric observational cohort study of ED patients presenting
with painful conditions.
Outcomes measure and analysis: The primary outcome was to establish for each pain score (NRS and/or VRS),
those patients who desired, andwere ultimately providedwith, painmedication, and thosewho did not. Second-
ary outcomes included establishing the prediction of pain scores to determine desire of pain medication, and the
correlation between NRS and VRS when both were reported.
Main Results: 130,279 patients were included for analysis. For each patient who desired pain medication, pain
medication was provided. Proportion of patients desiring pain medication were 4.1–17.8% in the pain score
range 0.5–3.5, 31.9–63.4% in the range 4–6.5, and 65–84.6% in the range 7–10. The prediction probability of
pain scores to determine desire for pain medication was represented with an AUROC of 0.829 (95% CI
0.826–0.831). The optimal threshold predicting the desire for pain medication would be a pain score of 4.25,
with sensitivity 0.86, and specificity 0.68. For the 7835 patients with both NRS and VRS scores available, the
Spearman-Rho coefficient assessing correlation was 0.946 (p < 0.001).
Conclusions: Despite guidelines currently recommending pain medication in patients with a NRS score > 4, we
found a discrepancy between pain scores and desire for painmedication. Results of this large retrospective cohort
support that the desire for pain medication in the ED might not be derived from a pain score alone.

© 2022 Elsevier Inc. All rights reserved.
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1. Introduction

Pain is considered to be one of the most common reasons for a visit
to an emergency department (ED) [1]. Since pain perception of each pa-
tient is individual, it is essential to carry out an objective pain assess-
ment at triage and during treatment [1]. In triage algorithms and
treatment guidelines, pain scores are used to determine treatment pri-
ority and painmanagement [2]. The verbal rating scale (VRS) or numer-
ical rating scale (NRS) are such validated quick and easy pain scores for
measuring pain, and are commonly used to quantify subjective pain
perception [2].
antonal Hospital of St. Gallen,
While it is crucial to measure pain levels, it is equally important to
identify patients who desire painmedication, so that adequate provision
of analgesia can occur. It was previously observed that unidimensional
pain scores such as the NRS or VRS might rather reflect the patients'
emotional state than the amount of sensory pain they are experiencing
[3]. Accordingly, using these scoring systems to guide pain management
may lead to discrepancies between ED staff providing analgesia and pa-
tients' preferences. A recent case study, for example, found that ED staff
are often conflicted about the patient's reported score and their ownper-
ceptions of the patient's pain intensity [4]. There is a lack of studies inves-
tigating the ability of pain scores to identify patients desiring analgesia
and those who do not in the ED setting [2].

We hypothesized that the association between currently used pain
scores and the desire for analgesia is poor. Therefore, the aim of this
study was to investigate whether pain scores (NRS and/or VRS) can
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differentiate between patients in pain who desire (and were provided)
pain medications and thosewho do not. In addition, we aimed to inves-
tigate whether there was an association between NRS and VRS using a
large retrospective ED cohort, as both scores are used at the discretion
of nurses, and physicians in our setting.

2. Methods

2.1. Design

This is a monocentric 9-year retrospective observational study con-
ducted at the Cantonal Hospital of Sankt Gallen in Switzerland. The
local ethics committee approved the study (EKOS 20/041). Data are re-
ported according to the STROBE checklist [5].

2.2. Setting

The ED of the Cantonal Hospital of Sankt Gallen, Switzerland, is a ter-
tiary center with an annual census of about 40,000 visits. It is primarily
an ED for adult patients (age ≥ 16 years old). Occasionally, however,
children in need of specialist consults such as ophthalmic and oto-
rhino-laryngologist (ORL); hand-, −reconstructive, and/or neurosur-
gery are evaluated as well.

2.3. Selection of participants

Inclusion criteria were a documented pain score in the electronic
health record with the numeric rating scale (NRS) and/or the verbal re-
sponse scale (VRS). Exclusion criteria were no pain (pain scale of zero),
lack of documented pain assessment using NRS and/or VRS, missing
documentation if the patient desired pain medication, missing docu-
mentation when patients were provided with analgesia, error symbols
in these chart fields in the electronic database search (i.e. not available).

2.4. Measurements

Data from all electronic health records of the ED between 01.01.2011
and 31.12.2019were analyzed. Pain scores (NRS and/or VRS used in our
ED at the provider's discretion), and desire for painmedication (yes/no)
are standard fields in the ED electronic health record. The first pain as-
sessment is performed in a dedicated section of this electronic form, ei-
ther at triage, or in the ED treatment booth. The first reported pain score
was chosen for the analysis. The following data were collected: age, sex,
chief complaint on presentation (see Appendix, Table S1) according to
the Swiss Emergency Triage Scale (SETS) and the corresponding triage
level (1–4) [6], pain assessment using NRS and/or VRS, desire for pain
medication (yes/no), and provision of painmedication (yes/no; all anal-
gesics at the provider's discretion, topical medication excluded).
Numeric pain scores given with an interval of contiguous numbers
were recorded using the mean (e.g. 6–7 = 6.5). The VRS was trans-
formed into the NRS with the following rule: very mild (1–2 = 1.5),
mild (3–4 = 3.5), moderate (5–6 = 5.5), severe (7–8 = 7.5), and
very severe (9–10= 9.5). In a minority of patients, numeric pain values
were given at rest and inmotion, and collected accordingly. For the pri-
mary outcome, the highest value was chosen. Formal triage with the
SETS was introduced at our institution in 2014, so that triage level and
chief complaint were collected for patients from this date onwards.

2.5. Outcomes

The primary outcome was to determine the distribution of patients
who desired and were provided pain medication, and those who did
not, stratified by pain score (NRS or VRS). Secondary outcomewas to es-
tablish the prediction of pain scores to determine desire (and provision)
of pain medication.
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2.6. Analysis

The primary outcome was calculated with percentages and illus-
trated with bar charts. AUROCs with 95% confidence intervals (CI)
were used to establish the prediction probability of pain scores (NRS
or VRS) to determine desire for analgesia. As previous guidelines have
suggested to consider no administration of pain medication for pain
score < 4 [7], and studies suggested pain relief for pain scores <4 [8],
AUROC was calculated additionally for the range 4–10, which is a
range in that pain medication should always be given. The following
subgroups were defined: NRS or VRS by sex, age (<18, 18–64 and
> 64), Triage Priority (1–4), and chief complaint classes (see appendix,
Table S1).

Significant differences in pain score distributions in the subgroups
were established with the Kruskal-Wallis Test; discrepancies in desire
for, and provision of, pain medication with the Chi-squared Test. Pain
scores, sex, age, triage priority, and chief complaintwere used in a logis-
tic regression to evaluate improvement in the prediction of the desire,
and provision of pain medication, compared to pain scores alone. The
procedure of DeLong [9] was used to estimate the variance of the
AUROC in the subgroups, from which 95% CI and tests of significance
for the difference between two AUROCs were derived. Each AUROC of
the subgroups was compared with the AUROC with all patients, and
all pain scores (NRS or VRS). The correlation between NRS and VRS
when both were reported was calculated with Spearman's rho coeffi-
cient. R version 4.0.2 (R foundation for statistical computing, Vienna,
Austria) was used as statistical software. Logistic regression models
were fitted with the R base function glm. To check whether the func-
tional relationship of a logistic model was appropriate, the shape of
the logistic curve was compared to a smoothing line obtained by fitting
a generalized additive model with a thin plate smoothing term for pain
score (function gam in R packagemgcv). The comparison indicated that
a quadratic function of pain score should be used as a predictor in the
logistic model. Using a cubic function did not significantly further im-
prove the fit.

3. Results

From 01.01.2011 and 31.12.2019, there were 329,909 ED visits. The
database search revealed 204,392 patient visits with a pain score docu-
mented in the electronic health record. After applying the exclusion
criteria, 130,279 patient visits qualified for the analysis (Fig. 1). Baseline
demographics are shown in Table 1.

For each patient who desired pain medication, pain medication was
provided. This information was available for all ED visits included in the
study. Distribution and proportion of patients desiring pain medication
for each pain score was 4.1–17.8% in the pain score range 0.5–3.5,
31.9–63.4% in the range 4–6.5, and 65–84.6% in the range 7–10. All dis-
tribution and proportion of patients for each pain score is reported in
Fig. 2. The prediction probability of all pain scores (i.e. range 0.5–10),
and desire for pain medication was represented by an AUROC of 0.829
(95% CI 0.826–0.831). The AUROC declined to 0.661 (95% CI
0.657–0.665, p < 0.001) when analyzing pain scores solely in the
range from 4 to 10. The AUROCs for all of the subgroups did not change
substantially, ranging from 0.777 to 0.863 (Appendix, Table S2).Moder-
ate to severe pain (score ≥ 6) was more frequent in females than in
males, in patients 18–64 years than in younger or older patients, in pa-
tients with triage priority 3 than in the other triage priorities, and in
those with chief complaint classes starting with 13 (abdominal symp-
toms), 14 (urological symptoms) or 18 (rheumatologic symptoms)
compared with other chief complaint classes (Fig. 3). All those differ-
ences in pain scores were generally matched by differences in the fre-
quency of desire for pain medication, except for triage priority. Here,
the frequency of desire for pain medication decreased from score 1 to
score 4, suggesting that triage priority is an independent predictor of
the desire for pain medication, besides the pain score (Fig. 4).



ED visits 2011-2019
N=329,909

Patient visits with pain score
in the ED nurse report

N=204,392

Patient visits included
N=130,279

Patients excluded (N=74,113)

Zero ("0") value in the pain field (N=69,975)
Non-readable values in the pain field (N=1,032)
Lack of documented pain assessment with NRS and/or VRS (N=3,106)

Fig. 1. Patient visits inclusion chart.
ED = Emergency Department, NRS = Numerical Rating Scale, VRS = Verbal Rating Scale.
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The overall shape of the relationship between pain score and the
proportion of patients desiring pain medication was sigmoid and de-
scribed by a logistic regression model (Appendix, Fig. S1). In a multiple
logistic regression, pain score, sex, age group, triage priority, and chief
complaint were significantly related to the desire for pain medication
in addition to the pain score. All factors also significantly modified the
association between pain score and desire for painmedication (interac-
tion effects). However, the triage priority and the chief complaint were
far more important than age and sex (Appendix, Table S3). The
modelled relationships between pain scores and desire for pain
Table 1
Patient demographics

N %

Pain scale used Total 130,279 100

NRS 66,623 51.1
VRS 71,491 54.9
NRS + VRS 7835 6.0
NRS with both score at rest
and in motion

4608 3.5

Sex Total 130,279 100
Male 68,020 52.2
Female 62,259 47.8

Age Total 130,279 100
Overall (median, IQR) 50 32–68
< 18 3685 2.8
18–64 88,654 68
≥ 65 37,940 29.2

Triage Priority (SETS) Total 58,455 44.9
1 3724 6.4
2 10,141 17.3
3 42,964 73.5
4 1626 2.8

Chief Complaint (SETS) Total 58,455 44.9
Chest pain (1002) 3783 6.5
Extremity trauma (1210) 7044 12.1
Abdominal Pain (1303) 6221 10.6
Flank pain (1401) 2182 3.7
Back pain (1801) 2949 5.0

Patient proportion in subgroup categories is related to the number of patient visits in the
main subgroup (grey background). We report the 5 most frequent chief complaints on
presentation. The complete list of all chief complaints with proportion of patient visits is
given in the table S1. NRS = numerical rating scale, VRS = verbal rating scale, SETS =
Swiss Emergency Triage Scale, IQR = interquartile range.
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medication for subgroups of patients are illustrated in Appendix,
Fig. S2. Despite significant differences in regression lines between triage
priority scores and chief complaint classes, the prediction of desire for
analgesia based on the multiple regression was only slightly better
than that based on pain score alone (for the same set of patients), as il-
lustrated by the ROC curves (Fig. 5). The optimal threshold predicting
the desire for pain medication would be a pain score of 4.25, with sen-
sitivity 0.86, and specificity 0.68 (prediction based on pain scores); a
predicted probability of 0.37 with sensitivity 0.87 and specificity 0.68
(prediction based on model).

For the 7835 patients with documentedNRS and VRS the Spearman-
Rho coefficient assessing correlation was 0.946 (p < 0.001) (Fig. 6).

4. Discussion

Despite theworldwide use of the NRS/VRS to assess for analgesic re-
quirement, this study showed that almost 20% of the patients with pain
in the lower range (NRS/VRS 0.5–3) still expressed desire for pain med-
ication, and up to 35% in the high range (NRS/VRS 7–10) did not. Predic-
tion of pain scores to determine desire of pain medication was
acceptable, probably due to the high number of patients with low pain
scores not desiring pain medication. Taking into consideration only
the middle-high range (i.e. 4–10), we observed poor discriminatory
ability.

Several rather small ED studies have investigated the association be-
tween NRS and/or VRS, and the desire for analgesia, or analgesic re-
quirement respectively. It appears that in patients evaluated with the
NRS to assess pain, around 30 to 50% of patients presenting in the ED
with pain, do not desire pain medication [10-13]. Another small ED
study using the Visual Analog Scale (VAS) demonstrated that the VAS
lacked an acceptable discriminatory ability for identifying patients de-
siring pain medication [2] which is similar to what we found in this
study. We have to emphasize that an inverse trend was observed by
pregnant women, with a remarkable desire for analgesia in the low
NRS scores (i.e. 1–3) [14].

Worldwide, several guidelines mention unidimensional pain scores
as a tool to manage acute pain: the focus is usually on the description
of the various pain medication classes and the pain intensity at which
they are to be administered [15-20]. What is missing from the algo-
rithms, however, is the patient's desire regarding the administration



Fig. 2. proportion of patient visits (n = 130,279) desiring (or not) pain medication for each pain score.
Top panel: proportion of patient visits stratified by patients desiring painmedication (blue) versus patients not desiring painmedication (red). Bottom panel: absolute number of patient
visits with patients desiring pain medication (blue) versus patients not desiring pain medication (red). Each patient who desired pain medication received provision of pain medication.
Data are reported for both, numerical rating scale (NRS) or verbal rating scale (VRS). Numeric pain scores givenwith an interval of contiguous numberswere takenwith themean (e.g. 6–7
= 6.5). The VRS was commuted into the NRSwith the following rule: verymild (1–2= 1.5), mild (3–4= 3.5), moderate (5–6= 5.5), severe (7–8= 7.5), and very severe (9–10= 9.5).
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of pain medication. The pain score is only used to determine the class of
painmedication that is considered adequate for thepatient's pain sever-
ity. What distinguishes the Dutch guideline from the other guidelines is
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that patients with an NRS < 4 are asked about the tolerability of their
pain. From an NRS > 4, however, it is only determined which class of
pain medication should be administered [21]. In 2020 the European



Fig. 3. distribution of patients' pain scores stratified by subgroup.
Frequency of pain scores according to patient characteristics (i.e. subgroup; from left to right: sex, age group, triage priority, and chief complaint by presentation). Chief complaint code
classes are reported in appendix table S1.
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Society of Emergency Medicine provided Guidelines for the manage-
ment of acute pain in emergency situations [21,22]. However, recom-
mendations for pharmacological management of acute pain are still
driven by scores on the NRS, VRS or VAS. A policy statement of the
American College of Emergency Physicians suggests instead that pain
therapy should not be based on the pain score alone, but on an overall
accounting of patient status [16].

Our results showed a relatively weak association between pain scale
scores and the desire for pain medication. Based on this data, every fifth
patient with mild pain would be potentially deprived of pain medica-
tion. Furthermore, up to 35% of the patientswith severe, and very severe
pain, according to the NRS/VRS would receive pain medication, al-
though not desired. The question remainswhether desire for painmed-
icationwould correspondwith analgesic requirement, i.e. patient's need
for analgesia. In patients with patient-controlled analgesia (PCA), a
postoperative study showed a similar sigmoid curve as our results be-
tween VAS pain scores, andmorphine consumption, suggesting a corre-
lation between desire, and requirement of analgesia [23]. As pain is a
subjective, multidimensional experience, a multidimensional frame-
work might be better when assessing pain [24]. By solely using unidi-
mensional pain scales such as the NRS/VRS, the attempt to make quick
conclusions about the patient's needs appear inappropriate. Accord-
ingly, the use of multidimensional pain scales in the ED might improve
pain assessment [25]. Further research should also evaluate the pa-
tients' desire for pain medication as part of pain assessment in the ED,
as it might reflect the need for analgesia.

Lastly, the correlation between NRS and VRS in this studywas excel-
lent (Spearman-Rho 0.946), suggesting that these scales might be
Fig. 4. distribution of patients' desire for analgesia stratified by subgroup.
Frequency of desire for analgesia according to patient characteristics (i.e. subgroup; from left to
code classes are reported in appendix table S1.
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interchangeable. Similar results were reported in the setting of osteoar-
thritic knee pain [26]. On the other hand, conflicting results with weak
correlation of NRS and VRS exist. In one study for example, different un-
derstandings of the terms used in VRS between individuals are given as
one possible reason for the poor correlation [27]. Nevertheless, our large
cohort may have avoided this bias.

4.1. Limitations

Themajor limitation of this study is the retrospective, monocentric
design. Since we excluded all patients with a pain score of zero, the
overall exclusion rate was high. However, only 4138 visits (2%) were
excluded due to non-readable pain scores or missing pain documen-
tation with NRS and/or VRS in the electronic health record. Neverthe-
less, it is conceivable that patients with a pain score of zero ultimately
received pain medication. Despite the inclusion of children in certain
situations (see Setting section), this group included 3865 subjects,
representing only a small percentage (2.8%) of our cohort. However,
a retrospective pediatric study with closed extremity fractures
showed comparable results, suggesting a poor correlation between
NRS and provision of analgesia [28]. Further, we cannot prove that
all patients who desired pain medication actually received them de-
spite this being documented in the chart. Some patients might have
eloped, changed their mind, declined, or otherwise did not receive
medication.

Because of the large cohort, we could not perform an analysis for
every individual patient, instead we analyzed ED visits. Accordingly, a
comparison between visits for individual patients was not possible.
right: sex, age group, triage priority, and chief complaint by presentation). Chief complaint



Fig. 5. Receiver operating characteristic for desire of analgesia, and pain score/multiple
regression.
Receiver operating characteristic (ROC) curve analysis for the prediction of desire of anal-
gesia based on pain score alone or based on a multiple logistic regressionmodel including
pain score, triage priority, and chief complaint. AUC = Area Under the Curve.
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Furthermore, the analysis was based on the first documented pain score
in the electronic health record. Patients desiring analgesia later in the
course of their ED evaluation were not taken into account. Changing
0
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0 2 4

VRS

N

NRS vs VRS

Fig. 6. correlation between NRS and VRS.
Graphic correlation between numerical rating scale (NRS) and verbal rating scale (VRS) when
(p < 0.001).
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pain scores during the same visit for the same patient were not ana-
lyzed. Consequently, we could not assess adequacy of pain relief for pa-
tients receiving analgesics. Additionally, we were unable to analyze
which pain medications were administered because such orders are
made in paper form. Hence, we do not know, which pain medication
was suggested to the patient. Further, we did not investigate non-
pharmacological treatment such as splinting.

It was left to the discretion of the treating clinicians, which pain
score (NRS and/or VRS) they applied in order to determine pain inten-
sity. It is conceivable that patients could have indicated different pain
intensities depending on which of the two pain scales was used. How-
ever, we were able to show an excellent correlation in patients in
which both scales were used.We are unable to report why for some pa-
tients both scales were used.

Patient satisfaction in the ED and the associationwith analgesiawere
examined in several studies [10,29,30]. In this study, we could not in-
vestigate the patient satisfaction because this is not part of the regular
chart documentation. For the same reason, we could not analyze the
reason for not desiring analgesia. Lastly, we could not determine
whether pain was acute, transient or chronic.

5. Conclusion

In summary, despite the fact that many guidelines currently rec-
ommend painmedication in a patient with a NRS score > 4, we found
a discrepancy between pain scores and desire for pain medication.
Results of this large retrospective cohort support that the desire for
pain medication in the ED might not be derived from a pain score
alone.

Meetings

No prior presentations.
6 8 10 12
RS

both reported (N= 4608). The Spearman-Rho coefficient assessing correlation was 0.946
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