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Abstract

Background and aims: Previous studies have described 
the phenomenon of oligo-analgesia in Emergency Depart-
ment patients with traumatic injuries, despite the high 
prevalence of pain among these patients. Besides aspects 
related to health care staff, patient related factors might 
also play a role in suboptimal pain treatment, however 
evidence is scarce. Therefore, the objective of the current 
study was to evaluate patient related factors in adult 
patients refusing offered analgesics during an Emergency 
Department presentation with extremity injuries.
Methods: This was a case control study in the Emergency 
Department of a level 1 Trauma Centre. Cases were defined 
as adult patients with an extremity injury who declined 
analgesia, when offered. They were matched to controls 
from the same population, who accepted analgesics, in 
a 1:2 ratio using gender as matching variable. Primary 
outcome was difference in NRS pain score. Secondary out-
comes were the relationship between categorical severity 
of pain scores and refusal of analgesics, exploration of 
independent predictors of analgesia refusal utilizing mul-
tivariate logistic regression and the evaluation of eight 
beliefs among patients who refuse analgesics.

Results: Between August 1st and 31st 2016, a total 
of 253 patients were eligible for inclusion of whom 
55 declined analgesic treatment. They were included 
as cases and matched to 110 controls. Difference in 
median NRS pain score was significant between the 
groups: 5.0 (IQR 3.0–8.0) vs. 8.0 (IQR 6.0–9.0), respec-
tively (p < 0.01). Nearly 20% of patients with severe pain 
declined analgesics, compared to 41% with moderate and 
69% with mild pain (p < 0.01). The NRS pain score was the 
only independent predictor of refusal of analgesic treat-
ment with a mean Odds Ratio of 0.67 (95%-CI 0.54–0.83). 
Most common patients’ beliefs were that pain medication 
should be used in extreme pain only, fear of decreasing 
the doctor’s ability to judge the injury and fear of addic-
tion to analgesics.
Conclusions: Pain severity is the single independent 
predictor of refusal of analgesia, however the following 
patient beliefs are important as well: pain medication 
should be used in extreme pain only; fear of decreasing 
the doctor’s ability to judge the injury and the fear of 
becoming addicted to pain medication.
Implications: In case patients refuse offered analgesics, 
the health care provider should actively address patient 
beliefs that might exist and lead to suboptimal pain 
treatment.

Keywords: wounds and injuries; analgesia; Emergency 
Department.

1  �Introduction
Patients with extremity injuries are frequently treated in 
the Emergency Department. Examples of these injuries 
are fractures, contusions or strains and sprains. As these 
injuries are often painful, treatment usually consists 
of pain treatment with orally or intravenously admin-
istered analgesics, besides injury-specific treatment, 
such as immobilization or elevation. Although the prev-
alence of pain in patients with traumatic injuries in the 
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Emergency Department is high, previous studies have 
consistently shown that pain is treated inadequately 
[1–3]. Several factors could contribute to this phenom-
enon of “oligo-analgesia” in the Emergency Department 
and have previously been described among health care 
staff [4]. Lack of assessment or underestimation of pain 
severity play a role, as pain scores are used infrequently 
and health care staff tends to underestimate pain sever-
ity in general [2, 3, 5, 6]. Moreover, concerns about 
masking occult injury and fear of side effects related to 
administration of analgesics might explain inappropri-
ate use of pain medication [7]. However, besides these 
aspects, patient related factors might be as important 
as well, as patients might decline analgesics for various 
reasons. For instance, more than 10% of patients with 
long bone fractures declined pain medication, despite 
having pain [8]. Reasons for declining analgesics were 
not reported in this study. The authors of a 2008 study 
found that nearly 50% in a cohort of Emergency Depart-
ment patients with traumatic as well as non-traumatic 
painful conditions refused analgesics [9]. As expected, 
patients wanting analgesics had higher pain scores 
than patients who refused analgesics and the main 
reason not to want analgesics was that pain was con-
sidered tolerable. Other reasons patients reported were 
that they had already taken analgesics at home and that 
they wanted to stay alert. Additional reasoning have 
been published elsewhere and included the belief that 
analgesics should be given only when pain was unbear-
able [5]. Moreover, in another study in 203 Emergency 
Department patients presenting with painful injuries, 
fear of addiction was the most reported reason for 
analgesic refusal [10].

As mentioned, pain severity seems of importance in 
the patient’s decision whether to accept or decline anal-
gesics, however there are conflicting results as another 
Emergency Department study found no relationship 
between pain severity and desire for analgesia [11, 12]. 
Because of these conflicting results and the fact that 
previous studies mainly evaluated mixed study popu-
lations with both traumatic and non-traumatic condi-
tions, the current study was undertaken. The objective 
was to evaluate differences between patients present-
ing with extremity injuries who accepted and patients 
who refused analgesics. Moreover, patient related 
factors were evaluated in patients refusing analge-
sics. The rationale of this study was that knowledge of 
these factors is potentially useful in optimizing future 
Emergency Department pain treatment and make steps 
towards patient centered pain treatment instead of pro-
tocol centered pain treatment.

2  �Methods

2.1  �Study design

The current study was a case-control study. Approval of 
the Institutional Review Board (IRB) was obtained and a 
waiver was supplied as the questions patients were asked 
were not regarded as additional intervention (number 
W16_21316#249).

2.2  �Study setting and population

The study was conducted in the Emergency Department 
of a Level one trauma centre. During the recruitment 
period, trained research assistants were present in the 
Emergency Department from 12 to 8 pm from Monday to 
Friday. Patients who presented during these hours were 
considered eligible and approached for inclusion in the 
study in case they presented with an acute injury of an 
extremity, that occurred within 48  h prior to presenta-
tion; were at least 18 years or older and declined analge-
sic treatment, which is offered to all patients presenting 
to the Emergency Department. An acute extremity injury 
was defined as (suspicion of) a fracture, sprain, strain or 
a wound on an extremity. Exclusion criteria were arrival 
by ambulance; cognitive impairment; self-inflicted injury 
and intoxication.

Control patients were randomly selected from the 
same Emergency Department population from the same 
study period and were required to accept analgesic treat-
ment for their acute extremity injury. Cases were matched 
with controls using a control-to-case ratio of 2:1 and were 
matched on gender, as this factor has previously been cor-
related with higher pain scores [13–15].

2.3  �Study protocol

During presentation to the Emergency Department, 
standard practice dictates that the triage nurse evaluates 
Numerical Rating Scale (NRS) pain scores and offers pain 
medication in case pain is present. A nurse-initiated pain 
management protocol allows triage nurses to administer 
paracetamol, Non-Steroidal Anti-Inflammatory Drugs 
(NSAIDs) and/or fentanyl autonomously, without con-
sulting a physician and analgesic choices are based on 
pain severity scores [3]. During the recruitment period, 
the research assistant approached patients who declined 
analgesic treatment after the triage nurse recorded the 
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NRS pain score and offered analgesia. Patients were asked 
to fill in a standard case report form in which all data were 
collected anonymously. Data included the Barriers ques-
tionnaire, which has been validated previously in chronic 
pain research and consists of eight statements with six-
point Likert scales whereby answers range from “do not 
agree at all” to “agree very much” [16]. Besides the ques-
tions from this questionnaire, pain scores were recorded 
utilizing the 11-point NRS, in which zero means no pain 
and ten is the worst pain imaginable. This pain score has 
been validated in the Emergency Department previously 
[17]. Moreover, injury localization (upper or lower extrem-
ity), trauma mechanism (sharp or blunt), diagnosis at dis-
charge and time between injury and presentation to the 
Emergency Department were recorded as well.

2.4  �Outcomes

The primary study outcome was the difference in initial 
NRS pain scores between patients who declined analge-
sic treatment (cases), compared to patients who accepted 
analgesic treatment (controls).

Secondary outcomes included the relationship 
between categories of pain severity and refusal of anal-
gesics and exploration of independent predictors of anal-
gesia refusal utilizing multivariate logistic regression. 
Additionally, factors that could independently predict the 
decision to refuse analgesic treatment were evaluated in 
patients declining pain medication.

2.5  �Statistical analysis

Previously, a standard deviation in NRS pain score of 
2.06  NRS points was found in this study population 
(unpublished data). Using this standard deviation and 
a 0.05 two-sided significance level, a sample size of 54 
patients in each group would have 90% power to detect 
a minimally clinically relevant difference in NRS pain 
scores of 1.3 NRS points. As the study was designed as a 
case-control study with a 1:2 matching ratio, the control 
group was twice as large. Utilizing this group ratio of 1:2, 
the study was able to detect a difference of 0.54 NRS points 
between the two groups. It was expected that during an 
inclusion period of 4 weeks enough patients would have 
been recruited.

Collected data were presented as absolute values with 
proportions, in case of descriptive parameters, such as the 
Barriers questionnaire. Continuous data were reported as 
mean values with a 95%-Confidence Interval (95%-CI) or 

median values with an interquartile range (IQR), depend-
ing on normality of the data. This was tested by visual 
inspection of the histogram of all NRS pain scores. Cat-
egorical data were analyzed using the Chi Square test or 
the Fisher Exact Test and numerical values with a normal 
distribution were evaluated using the Students t-test. The 
Mann-Whitney U test was used for analysis of numerical 
values without a normal distribution. In order to identify 
independent predictors for refusal of analgesic treatment, 
a multivariate logistic regression model was designed 
utilizing all available variables. For this purpose, univari-
able preselection was performed initially. Subsequently, 
best performing parameters with a p-value below 0.2 were 
used in a multivariate logistic regression model. In case of 
categorical variables, the largest category was used as the 
reference category. In order to prevent multicollinearity, 
two separate models were built for the potential linearly 
related parameters trauma mechanism and diagnosis at 
discharge. For all statistical analyses, a p-value of 0.05 
indicated statistical significance. Data were analyzed 
using SPSS version 24 (Chicago, IL, USA).

3  �Results

3.1  �Study characteristics

During the recruitment period of 4 weeks between August 
1st and September 1st 2016, a total of 253 patients were 
potentially eligible for enrolment in the study. A total of 55 
patients declined analgesic treatment at triage and were 
matched to 110 patients who accepted analgesic treatment 
(Fig. 1).

Baseline characteristics are shown in Table 1. Most 
patients were male with an injury of the upper extremity 
after sustaining blunt direct trauma. There were no statis-
tical differences between the cases and the groups, except 
for the diagnosis at discharge, as significantly more 
patients who presented with a wound refused pain medi-
cation, compared to patients presenting with fractures or 
presenting with strains or sprains.

3.2  �Outcomes

NRS pain scores were not distributed normally, as the 
histogram revealed a distribution that was skewed to the 
right. The median NRS pain score in the group of patients 
who declined analgesic treatment was 5.0 (IQR 3.0–8.0) 
and 8.0 (IQR 6.0–9.0) in the control group who accepted 
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analgesia. The difference in NRS scores between these 
groups was statistically significant (p < 0.01) and the 
distribution of median NRS pain scores of both groups 
is shown in Fig. 2.

Of all patients, 29 (17.6%) reported minor pain (NRS pain 
score 1–3), 39 (23.6%) reported moderate pain (NRS 4–6) and 
97 patients (58.8%) reported severe pain (NRS pain score 7 
or higher).

Nineteen patients (19.6%) with severe pain, 16 patients 
(41%) with moderate pain and 20 patients (69.0%) with 

minor pain did not desire analgesic treatment when 
offered (p < 0.01).

Tables 2 and 3 show the results of the logistic regression 
models in which refusal of analgesia is utilized as binary 
outcome. Trauma mechanism, diagnosis at discharge and 
NRS pain scores entered the multivariate models as inde-
pendent variables after univariable preselection.

In order to prevent multicollinearity, both trauma 
mechanism and discharge diagnosis were entered into 
separate models, which were corrected for NRS pain 

Table 1: Baseline parameters.

Parameter Cases (N = 55) Controls (N = 110) Total (N = 165) p-Value

Male sex (%) 39 (70.9) 78 (70.9) 117 (70.9) >0.99
Median age in years (IQR) 43.6 (30.2–54.6) 38.9 (26.4–51.4) 39.5 (27.1–52.7) 0.29
Injured extremity (%) 0.83
 Upper extremity 29 (52.7) 60 (54.5) 89 (53.9)
 Lower extremity 26 (47.3) 50 (45.5) 76 (46.1)
Trauma mechanisma (%) 0.17
 Direct, blunt 26 (47.3) 66 (60.0) 92 (55.8)
 Direct, sharp 12 (21.8) 13 (11.8) 25 (15.2)
 Indirect 17 (30.9) 31 (28.2) 48 (29.1)
Time to presentationb (%) 0.72
  < 6 h 29 (69.0) 67 (65.7) 96 (66.7)
 6–12 h 3 (7.1) 12 (11.8) 15 (10.4)
 12–18 h 1 (2.4) 6 (5.9) 7 (4.9)
 18–24 h 3 (7.1) 4 (3.9) 7 (4.9)
 24–48 h 6 (14.3) 13 (12.7) 19 (13.2)
Diagnosis at discharge (%) <0.01
 Sprain or strain 18 (32.7) 55 (50.0) 73 (44.2)
 Fracture 11 (20.0) 36 (32.7) 47 (28.5)
 Wound 26 (47.3) 19 (17.3) 45 (27.3)

aIndirect trauma was defined as twisting or rotating trauma mechanism, as well as an inversion of a joint. A direct trauma required a direct 
force to be applied to the body. bIn a total of 21 patients data regarding time to presentation was missing (13 in the cases group and 8 in the 
control group). IQR = interquartile range; NRS = Numerical Rating Scale.

55 declined analgesia and were
included as cases

414 adult patients with acute extremity injuries presented during study period

69 arrived by ambulance
49 no research assistant present
31 >48 h after injury
  7 intoxicated
  4 cognitive impairment
  1 self-inflicted injury

161 were excluded

253 were considered eligible for study participation

198 accepted analgesia

110 matched and selected as
controls

Fig. 1: Patient flow chart. A total of 414 patients with acute traumatic extremity injuries presented to the Emergency Department during the 
study period, of which 253 were eligible for inclusion in the study. From this population 55 cases and 110 controls were selected.
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scores. Both indirect and direct sharp trauma mechanism 
as well as wound and fracture as discharge diagnosis 
did not significantly or independently predict refusal of 
analgesics. In both models, NRS pain score at presenta-
tion was a significant predictor of refusal of analgesics, as 
the Odds Ratios were 0.64 (95%-CI 0.54–0.77; p < 0.01) and 

0.70 (95%-CI 0.59–0.83; p < 0.01), respectively. This means 
that for every increase in NRS by one point, the risk of 
refusal of pain medication decreases with approximately 
one third.

The results of the Likert scales of the eight-item 
Barriers questionnaire are shown in Fig. 3. The three state-
ments patients agreed most with, were: “pain medication 
should only be used in extreme pain” (45.5% very much 
agreed and 25.5% agreed); “pain medication decreases 
the doctor’s ability to appropriately judge the injury” 
(20% very much agreed and 29.1% agreed) and “people 
easily get addicted to pain medication” (21.8% very much 
agreed and 21.8% much agreed). However, regarding the 
latter statement, a total of 27.3% did not agree at all.

The three statements patients did not agree with 
most profoundly were: “patients are not supposed to talk 
about their pain” (70.9% do not agree at all and 7.3% do 
not agree); “pain medication will aggravate my injury” 
(65.5% do not agree at all and 10.9% do not agree) and 
“pain medication cannot really control pain” (43.6% do 
not agree at all and 9.1% do not agree).

4  �Discussion
In the current study we evaluated reasons why adult 
patients presenting to the Emergency Department with 
extremity injuries decline analgesic treatment. The 

10

8

6

N
R
S
 p
ai
n 
sc
or
e 
at
 p
re
se
nt
at
io
n

4

2

0

Cases
Cases versus controls

Controls

Fig. 2: NRS pain scores of cases and controls. Box plots of patients 
declining analgesics (cases) and patients accepting analgesics 
(controls), showing distribution of NRS pain scores. The box 
represents the median NRS value with its 1st and 3rd quartile and 
the whiskers show the minimum and maximum NRS value in each 
group. NRS, Numerical Rating Scale.

Table 2: Univariable logistic regression model.

Parameter OR (95%-CI) p-Value

Age 1.01 (0.99–1.03) 0.439
Injury localization 1.08 (0.56–2.06) 0.83
Trauma mechanisma 0.17
 Indirect 1.39 (0.66–2.93)
 Direct, sharp 2.34 (0.95–5.80)
NRS pain score 0.67 (0.57–0.78) <0.01
Time to presentationb 0.70
 6–12 h 0.58 (0.15–2.20)
 12–18 h 0.39 (0.044–3.34)
 18–24 h 1.73 (0.36–8.26)
 24–48 h 1.07 (0.37–3.08)
Discharge diagnosisc <0.01
 Wound 4.18 (1.89–9.27)
 Fracture 0.93 (0.40–2.21)

All available variables were entered in a univariable preselection 
model. aAs “direct blunt trauma” was the largest category, this was 
used as the reference category. bAs “within 6 h” was the largest 
category, this was used as the reference category. cAs “strains and 
sprains” was the largest category, this was used as the reference 
category. OR = odds ratio; 95%-CI = 95%-confidence interval; 
NRS = Numerical Rating Scale.

Table 3: Multivariable logistic regression model.

Parameter OR (95%-CI) p-Value

Trauma mechanisma 0.54
 Indirect 1.30 (0.57–2.96)
 Direct, sharp 0.67 (0.22–2.03)

NRS pain scoreb 0.64 (0.54–0.77) <0.01

Discharge diagnosisc 0.29
 Wound 2.04 (0.83–5.03)
 Fracture 1.12 (0.45–2.76)

NRS pain scoreb 0.70 (0.59–0.83) <0.01

The best performing predicting factors from the univariable 
regression analysis were entered into a multivariate logistic 
regression model, in case the p-value was 0.2 or lower. aAs “direct 
blunt trauma” was the largest category, this was used as the 
reference category. bIn order to prevent multicollinearity, NRS pain 
score was analyzed in one model with trauma mechanism and in 
another model with discharge diagnosis. cAs “strains and sprains” 
was the largest category, this was used as the reference category. 
OR = odds ratio; 95%-CI = 95%-confidence interval; NRS = Numerical 
Rating Scale.
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results show that the lower the median NRS pain score, 
the more likely it is that patients refuse analgesic treat-
ment. In other words, pain scores were significantly 
higher in patients who accepted analgesic treatment 
compared to patients who declined this. The logistic 
regression model supported this by showing that the 
initial NRS pain score was inversely related to refusal of 
pain medication with a mean Odds Ratio of 0.67. In line 
with these findings most patients who declined analge-
sia agreed that pain medication should be reserved for 
extreme pain only.

The authors of an observational, prospective, 
multicenter study in the United States and Canada in 842 
patients with acute pain due to various traumatic and non-
traumatic causes reported that 30% of all patients did not 
want analgesic treatment [12]. Of these, 49% of patients 
with moderate pain and 16% of patients with severe pain 
did not desire analgesics. These numbers are compa-
rable to our results, as we found that 19.6% of patients 
with severe pain and 41% of patients with moderate pain 
refused analgesics.

It seems that our patients did not find it difficult to 
talk about pain, as they most profoundly disagreed with 
the statement that “patients should not talk about their 
pain”. This is in contradiction to the results of a previous 
survey performed among New Zealand Emergency Depart-
ment nurses [18]. These authors identified reluctance of 

patients to report pain as the most important patient-
related barrier to optimal pain treatment. These contrast-
ing results emphasize the importance of communication 
and explicitly asking patients whether this might play a 
role in declining analgesia.

A significant number of respondents in the same 
survey perceived patients’ reluctance to take opioids 
as barrier as well. It was not clear whether fear of 
adverse events or fear of dependence played a role. The 
results from our questionnaire did not explicitly reveal 
this. Although a total of 40% of our study population 
agreed or agreed very much with the statement of addic-
tion, 27.3% did not agree at all. Additionally, 36.4% of 
our patients did not agree with the statement to rather 
have pain than side effects. The same was found by 
Singer et al. who reported that a only a minority of 7% 
of patients who declined analgesic treatment gave as 
reason that they did not want to become groggy and 
wanted to stay alert [9].

The same authors reported that the most common 
patient-related factor in their study was that pain was 
tolerable. Stalnikowicz et  al. described that 66% of all 
patients who were interviewed regarding misconceptions 
about pain management agreed with the statement that 
pain medication should only be used when pain was 
unbearable [5]. These findings match our study results 
as one of the three statements patients agreed with 

Do not agree at all

Pain medication cannot really control pain

Pain medication only for extreme pain

Pain medication unables doctor from appropriately judging injury

Pain medication will aggravate my injury

People easily get addicted to pain medication

Rather pain than side effects from pain medication

Patients are not supposed to talk about their pain

Pain builds character, it is good for you

Very much agree

100

90

80

70

60

50

40

30

20

10

0
Agree Slightly agree Slightly disagree Do not agree

Fig. 3: Results of the Barriers Questionnaire. The 6-point Likert scale answers to the eight items of the Barriers questionnaire. On the x-axis 
results are shown in percentages.
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most, was that “pain medication should only be used in 
extreme pain”.

Besides this belief, nearly half of our patients agreed 
or agreed very much with the statement that pain medica-
tion would decrease the ability of the physician to judge 
the injury. This statement resembles the clinical myth 
that opioids should not be administered before assess-
ment of a patient with abdominal pain, as this would 
“cloud” physician’s judgment. This myth was busted by 
the authors of a Cochrane review and therefore patients 
should be informed that administration of pain medica-
tion does not cloud judgment nor distracts the physician 
from the injury, as results of this review can probably 
extrapolated to patients with extremity injuries [19].

From our study results it becomes clear that regard-
ing pain and pain medication, education of patients in the 
Emergency Department is of vital importance. We should 
inform them that analgesia is not only available for severe 
or extreme pain and that treating pain with pain medi-
cation does not mask symptoms or cloud judgment. As 
Ducharme concluded in 2013; in order to identify patient-
related factors and beliefs, we have to start listening to our 
patients [20]. If patients do not want pain medication, we 
should ask them “why not?”

5  �Limitations
We designed this study as a matched case-control study 
in order to isolate a cohort of patients who declined anal-
gesia, a comparable group who did not decline analgesia 
and be able to correct for gender as this has been corre-
lated with higher pain scores in previous research. There 
are several other factors we could also have matched 
for and by not doing so, we might have introduced bias. 
Examples are ethnicity and discharge diagnoses, as both 
might be important variables in analgesic treatment and 
pain severity.

Although an association between parameters can be 
found by choosing a case-control study design, a defini-
tive cause-effect relationship cannot be determined [21].

We did not investigate whether patients received anal-
gesics later on during their Emergency Department stay. It 
could have been that some patients changed their mind or 
only expressed their desire for pain medication to a physi-
cian. More importantly, pain medication already taken at 
home before Emergency Department presentation, were 
not accounted for.

In this study we used the Barriers questionnaire to 
evaluate pain experiences, beliefs and attitudes among 

patients with acute pain. It must be emphasized that this 
questionnaire has been validated in chronic pain patients 
and not in the acute setting. Moreover, as only patients 
who declined pain medication filled in this question-
naire, no comparison of motivations and beliefs between 
patients who accepted pain medication and patients who 
declined pain medication could be made.

The study population consisted of a convenience 
sample as the research assistant who collected patient 
data was not present in the Emergency Department all the 
time. Therefore, selection bias might have played a role, 
although it must be mentioned that only a minority of 
potentially eligible patients presenting to the Emergency 
Department and were not accounted for in retrospect. 
Moreover, patients were included in a level one trauma 
centre. Therefore, results might not be representative for 
all Emergency Departments.

Although the study was powered to detect a dif-
ference in NRS pain score between the two groups, the 
study population was relatively small and might not have 
been large enough to detect differences in other study 
variables.

6  �Conclusions
In adult patients presenting to the Emergency Depart-
ment with extremity injuries, pain severity is important 
in the decision to accept or decline analgesic treatment. 
However, common patient beliefs such as that analgesics 
should only be used in extreme pain, use of pain medica-
tion might prevent the doctor from appropriately judging 
the injury and fear of addiction, might also play a role in 
declining analgesic treatment. Therefore, in order to opti-
mize pain treatment in the Emergency Department, these 
factors should actively be addressed by the emergency 
health care provider in case patients refuse analgesic 
treatment.
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