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Abstract

Background: Trauma patients with acute pain are often triaged when experiencing less pain
than urgency level; therefore, they have to wait longer to receive analgesics.

Methods: The data was collected using Numerical Rating Scale (NRS) and a checklist. After
data collection, descriptive statistical methods (tables, graphs, and mean +standard deviation)
and analytical statistics (ANOVA, Kruskal-Wallis, and chi-square tests) were used to analyze
the data in SPSS version 20.0.

Results: The pain intensity score (meanz+standard deviation) of patients at admission and
discharge from the medical center was 7.81+0.89 and 3.69 +0.49, respectively. The mean time
of the patient’s first visit was 3.47 +15.20 minutes. According to Kruskal-Wallis nonparametric
test, there was a statistically significant difference in the duration of patients’ examination by a
physician (P<0.001). The waiting time for the first treatment to relieve the pain was 13.5+3.6
minutes. In patients referred to the emergency department, the satisfaction rate was 97.4%.
Conclusion: Narcotics were the most commonly used analgesic drug with immediate effect on

pain reduction. The patients’ satisfaction with pain relief was ideal.
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Introduction

Pain complaints are common in trauma patients.' Pain
in trauma patients is a double-edged sword. On the one
hand, it is a good indicator for estimating the severity
and type of injury. On the other hand, lack of pain
reduction causes severe complications.? Trauma patients
with acute pain, especially with musculoskeletal injury,
are often triaged when their pain severity is less than
the urgency level, and their pain relief takes more time.
Studies have shown that in 95% of trauma patients whose
pain intensity was estimated by the nurse, pain control
was inadequate.’ Pain management in trauma patients
referred to the emergency department is often done
using non-pharmacological techniques such as splinting
or prescribing several different drugs, especially non-
steroidal anti-inflammatory drugs.* Although proper pain
management in trauma patients is not enough, studies
have shown that proper pain control reduces morbidity
and improves treatment outcomes. Although pain
management is one of the main factors in the emergency
ward, it is still inappropriate and inadequate.’* A study

conducted in the United States and Canada found that
60% of patients receive analgesics long after the admission,
and 74% of patients are discharged from the emergency
ward when their pain level is between moderate to severe.
Lack of proper pain control may cause physiological
complications such as unstable hemodynamic status,
sleep disturbance, and immune system disorders, as well
as psychological complications such as anxiety, post-
traumatic stress disorder, and impaired consciousness.
Therefore, pain management is not only an essential factor
in the emergency department but also is ethically, legally,
and clinically an important issue.” Despite many pain
management intervention strategies, studies have shown
that pain control is not appropriate in the emergency
department. Inaccurate estimation of the pain level,
excessive pain relief, and administration of inappropriate
analgesics are common in the emergency department.”®
Therefore, in this study, the researcher has studied pain
management in trauma patients referred to the emergency
department of Imam Reza General Hospital in Tabriz in
2019. The results of the study can be used to enhance the
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quality of medical services to protect patients’ rights.

Methods

In this descriptive-analytical cross-sectional study, all
patients who met inclusion criteria and referred to the
emergency department of Imam Reza General Hospital
of Tabriz University of Medical Sciences (referral center
for trauma patients in the northwest of the country) in
the first 3 months of 2019 were included in the study by
census method. The sample size included 385 patients
according to the admission rate of trauma patients in
one year (40000 people), using Morgan table and with
the probability of excluded samples. Trauma patients
over 18 years of age with stable hemodynamic status,
Glasgow Coma Scale (GCS) over 13, and the ability to
answer questions and feel pain were included in the study.
Exclusion criteria included lack of interest in participating
in the study, unstable hemodynamic status in less than 4
hours of admission, and transfer to another ward.

The researcher collected data by explaining the method
and purpose of the study and obtaining informed consent
from the patients or their next of kin. The data were
collected orally using Numerical Rating Scale (NRS)
and a researcher-made checklist. The checklist is a set
of items about the patient demographics (age, sex, etc.)
and disease information (trauma mechanism, location of
pain, cause of trauma, etc). Finally, the data were analyzed
using descriptive statistical methods (tables, graphs,
and mean+standard deviation) and analytical statistics
(ANOVA, Kruskal-Wallis, and Mann-Whitney tests) in
SPSS version 20.0.

Results

According to the patient demographics, 298 of all
participants (77.4%) were male and 87 (22.6%) were
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female. The mean age of the participants was 17.78 + 35.41
years. The majority of injuries to the lower limbs (40.3%)
and head and neck (37.9%) were due to traffic accidents
(91.2%).

Pain Intensity in Trauma Patients

The mean pain intensity score of the patients participating
in this study at admission, half an hour, one hour, two
hours, three hours, and four hours after admission was
equal to 7.81+0.89, 3.56+1.27, 3.39+0.65, 3.0+63.65,
3.0£78.65, and 3.71%£0.54. Based on the results of
repeated measures ANOVA (Figure 1), changes in pain
intensity of trauma patients during treatment were
statistically significant (P<0.001).

Pain Intensity in Trauma Patients Based on the Type of
Treatment

Table 1 and Figure 2 show the mean pain intensity of
patients over time based on the type of treatment. Based
on the results of repeated measures ANOVA, type and
time of treatment had a significant effect on patients’ pain
intensity (P<0.001).

Pain Intensity in Trauma Patients Based on the Type of
Injury

Based on the results of repeated measures ANOVA,
injury type and time had a significant effect on patients’
pain intensity (P<0.05). Figure 3 shows the mean pain
intensity of patients over time based on the type of injury.

Intensity of Pain during Discharge

The mean pain intensity score of the patients at admission
and discharge from the medical center was 7.81+0.89 and
3.69+0.49, respectively. Based on the results of paired
t-test, this difference was statistically significant. Table 2
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Figure 1. Patients’ Pain Intensity over Time
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Table 1. The Mean Pain Intensity Score of Patients Over Time Based on the
Type of Treatment

Table 2. The Mean Pain Intensity Score of Patients at the Time of Discharge
Based on the Type of Treatment

Type of
Treatment

P value (Type P Value

Mean SD of Treatment)  (Time)

Time

Morphine 7.97 0.76
Pain intensity at Ketamine 8.06 1.01
Pethidine 7.71 0.64
Apotel 7.14 1.39
Morphine 3.66 1.15
Ketamine 3.85 1.64
Pethidine 2.80 0.76
Apotel 4.70 1.21
Morphine 350  0.68
Ketamine 3.38 0.64
Pethidine 3.20 0.56

admission

Pain intensity
30 minutes after
admission

Pain intensity
1 hour after

admission
Apotel 3.43 0.66
<0.001 <0.001
Morphine 3.81 0.70
Pain intensity Ketamine 357 0.68
2 hours after .
admission Pethidine 3.50 0.50
Apotel 3.75 0.65
Morphine 3.86 0.72
Pain intensity Ketamine 3.70 0.83
3 hours after o
admission Pethidine 3.72 0.45
Apotel 3.64 0.49
Morphine 3.72 0.59
Pain intensity Ketamine 3.51 0.62
4 hours after
admission Pethidine 3.80 040
Apotel 3.68 047
Intervention
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Figure 2. The Pain Intensity of the Patients over Time Based on the Type
of Treatment
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Figure 3. The Pain Intensity of the Patients over Time Based on the Location
of the Injury

Type of Treatmnet  Number of Patients  Mean SD P Value
Morphine 186 3.67 0.53
Ketamine 47 3.57 0.54

0.05
Pethidine 108 3.80 0.40
Apotel 44 3.68 0.47

shows the intensity of patients’ pain at discharge based on
the type of treatment. According to one-way ANOVA,
there was not any statistically significant difference in the
mean pain intensity at the time of patients’ discharge.

Duration of the First Examination of the Patient by a
Physician or Nurse

The mean time of the first visit by a physician in trauma
patients referred to the emergency department was
3.47 +15.20 minutes. This time was 18.33 £2.58 minutes
for patients with chest injuries and 13.53+2.64 minutes
for patients with head and neck injuries, respectively.
According to Kruskal-Wallis test, there was a statistically
significant difference in the duration of patients’
examination by a physician (P <0.001).

Waiting Time for Pain Relief Treatment

On average, trauma patients referred to the treatment
center waited 13.5+ 3.6 minutes to receive the first clinical
treatment for pain relief. According to Kruskal-Wallis test,
the waiting time to receive clinical intervention to reduce
pain in trauma patients based on the type of injury was
not statistically significant (P=0.31), indicating that this
duration was lowest in patients with upper limb injuries
and highest in patients with chest injuries.

Type of Clinical Treatments to Reduce Pain in Trauma
Patients

In the patients participated in this study, the highest
doses of morphine, ketamine, pethidine, and Apotel were
injected into patients with lower limb, head and neck,
lower limb, and head and neck injuries, respectively. Based
on chi-square test, there was a statistically significant
difference in the type of injury and type of treatment.
Table 3 shows the number and percentage of clinical
treatments based on the type of injury.

Frequency of Assessment of Pain Reduction in Trauma
Patients

All patients participating in this study were evaluated
6 times to assess pain relief after performing a clinical
treatment by a physician or nurse.

Satisfaction of Trauma Patients with Pain Control in the
Emergency Department

The satisfaction rate of patients referred to the emergency
department of Imam Reza Medical Center was 97.4%. Out
of the total number of patients, 10 were dissatistied with
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Table 3. Number and Percentage of Treatment Measures by Type of Injury

Location of Injury

Type of Treatment P Value
P ll::)r:l: Upper Limb  Chest He;:cind
Number 92 28 2 64
Morphine
Percent 49.5 15.1 1.1 34.4
Number 14 14 0 19
Ketamine
Percent 29.8 29.8 0.0 40.4
0.004
Number 32 22 4 50
Pethidine
Percent 29.6 20.4 3.7 46.3
Number 17 14 0 13
Apotel
Percent 38.6 31.8 0.0 29.5

the treatment, of whom 5 had lower limb injuries and 5
had upper limb injuries.

Discussion

Proper pain management in trauma patients requires
proper assessment of the pain intensity, identification
of an appropriate analgesic drug based on the patient’s
pain intensity, accurate knowledge of the side effects of
analgesic drugs, and frequent evaluation of the patient’s
pain.’ This study showed that the majority of patients
had severe pain at the time of admission (7.81+0.89)
and the patients’ pain was statistically reduced over
time (3.55+1.27), which was not clinically sufficient
because patients reported moderate pain at the time of
discharge from the emergency department or transfer
to another ward. Pierik et al reported that patients with
musculoskeletal trauma reported severe pain at the time
of admission (6.5) and discharge (5.6), indicating poor
pain control in these patients.’

Although pain management in trauma patients is not
sufficient, studies have shown that proper pain control
reduces morbidity and improves treatment outcomes.®
Despite the extensive knowledge of pain management
as one of the main factors in treatment in the emergency
department, research shows that pain management in
the emergency department is still inappropriate and
inadequate.” A study in the United States and Canada
found that 60% of patients receive analgesics long after
the admission, and 74% of patients are discharged from
the emergency room while experiencing moderate to
severe pain.®

Masoudi Alavi et al reported inadequate pain
management in trauma patients,’” and in a study
conducted in New Zealand, 98.9% and 97.7% of patients
with musculoskeletal trauma reported high-intensity pain
at admission and discharge, respectively.’®

In this study, the injection of ketamine, morphine,
pethidine, and Aptol was administered for the maximum
to minimum pain intensity at the time of admission,
respectively, and the type of medical treatment used had

no effect on reducing pain at discharge. In the patients
participated in this study, the highest doses of morphine,
ketamine, pethidine, and Apotel were injected into
patients with lower limb and head and neck injuries,
respectively. According to guidelines on pain control,
the type of medication depends on the degree of injury
to patients. In patients with severe pain, opioids are
used frequently.”® The four most common drugs used to
control pain in the emergency department are morphine,
meperidine, fentanyl, and hydromorphone."

Morphine is one of the main opioids in pain relief in
emergency patients due to its easy availability.'?

Rapid administration of low-dose intravenous
narcotics at frequent intervals to relieve pain has been
recommended in most studies to provide an opportunity
for the physician to manage the patient’s basic needs.*

The results of a multicenter study from 22 countries
showed that in 92.5% and 67.5% of cases, morphine and
paracetamol were respectively the most commonly used
painkillers in the emergency department to control severe
pain in patients.” These results are in line with the present
study in that morphine is the most widely used drug.

In a study by Grenman et al in Finland, severe pain was
reported by 45.8% of patients and 46.4% of patients in the
emergency department received analgesic medication,’
which is in line with our study that analgesia was given to
all patients with high pain intensity.

In another study, 36% of patients in the United States,"
74.9% of patients in Australia,'® 42% of patientsin Canada,’
and 46% of patients in Iran in the emergency department
did not receive painkillers despite severe pain.” However,
during pain control, the best way to reduce pain in the
emergency room is to prescribe painkillers.’

In this study, the mean waiting time for the first
examination of a patient’s pain by a physician or nurse
was 15.20 minutes. The results show that because patients
with head and neck injuries reported the highest pain
intensity, the first pain assessment of these patients was
performed in the shortest time of 13.53 minutes, although
the maximum waiting time for pain assessment was 18.33
minutes for patients with injuries to the chest. Moreover,
the waiting time for receiving the first treatment to reduce
pain (3.6) was 13.5 minutes. This time was the lowest
for patients with upper limb injuries and the highest for
patients with chest injuries.

Despite the severe pain of most emergency patients,
studies show that patients have to endure severe pain for a
long time before receiving painkillers.'" The mean waiting
time for the patient’s first assessment of pain since the
admission was 41 minutes in a study by Masoudi Alavi
et al,’ 100 minutes in a study by Minick et al', and 41
minutes after admission in a study conducted in Canada.

The pain control protocol in the emergency department
states that patients with severe pain should receive
analgesics within 30 minutes of triage.' Fortunately, in
this study, patients did not wait long to receive painkillers,
indicating that emergency personnel managed the
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patient’s pain.

Frequency of Assessment of Pain Relief in Trauma
Patients

All patients participating in this study were evaluated
6 times to check pain relief after a clinical treatment
by a physician or nurse. Improper pain management
leads to prolonged hospitalization, readmission, and
dissatisfaction with medical care'”'® and ultimately leads
to unwellness and a high rate of patient mortality.'*
For proper management and control of pain, several
assessments of pain and individual treatment based
on the patient’s condition are needed.” Besides, re-
examination of pain allows the evaluation of the effect of
pharmacological and non-pharmacological interventions.
Bucknall et al reexamined pain in only 4.4 cases.?

The effectiveness of treatment cannot be adjusted
according to the patient’s needs if there is no report of pain
management, which is not appropriate due to the lack of
traceability of treatment and ongoing treatment. Winslow
and Kaiser as well as Wells et al suggested that measuring
pain as the fifth vital sign and using pain assessment tools
may be effective in improving the performance of nurses
in recording and controlling patients’ pain.**

Satisfaction of Trauma Patients with Pain Control in the
Emergency Department

In this study, patient’s satisfaction with pain control in the
emergency department was 97.4%. The results of studies
show that effective and appropriate pain management
can affect patient’s satisfaction with the quality of care
provided.?

According to a study in the United States, pain relief is
associated with increased patient satisfaction.”? Therefore,
pain management should be considered an important
factor in healthcare services. Overcrowding in emergency
departments, lack of access to narcotics, insufficient
knowledge of prescribing painkillers, and insufficient
emergency resources are some of the factors that can
affect pain management.®"

Pain is one of the most unpleasant experiences of
patients admitted to medical centers. In addition to the
pain that the patient suffers from the existing disease,
there are cases of pain due to therapeutic and diagnostic
interventions in hospital wards, especially in the
emergency department for hospitalized patients. Since
the mentioned interventions are necessary in the process
of treating patients, prevention and control of pain caused
by these interventions are very important.'®

Based on the results of this study and the findings of
similar studies, gender and age have no effect on the pain
management process.”

Conclusion

Based on the present results, pain control by analgesic
medication in the emergency department of Imam Reza
General Hospital in all patients was performed in the first

20 minutes of admission and the pain intensity of patients
at discharge or transfer to another ward was between mild
to moderate. The most commonly used analgesic drug
was narcotic analgesics, which immediately reduced pain.
In this study, patient’s satisfaction with pain relief was
ideal.
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