Original Article

JTrauma Inj 2022;35(3):151-158
https://doi.org/10.20408/jti.2021.0068

Journal of
Trauma and Injury

pISSN 2799-4317  eISSN 2287-1683

Acute pain management in the trauma patient
population: are we doing enough? A prospective
observational study

Segni Kejela, MD ', Nebyou Seyoum, MD

Department of Surgery, Tikur Anbessa Specialized Hospital, Addis Ababa University, College of Health Sciences, Addis Ababa, Ethiopia

Received: August 18, 2021
Revised: November 13, 2021
Accepted: December 7, 2021

Correspondence to

Segni Kejela, MD

Department of Surgery, Tikur Anbessa
Specialized Hospital, Addis Ababa
University College of Health Sciences,
Addis Ababa 5657, Ethiopia

Tel: +251-911-569184

E-mail: segnikejo@gmail.com

INTRODUCTION

Trauma is a global health burden, with a reported 973 million in-
juries needing some level of medical attention, 4.8 million trau-
ma-related deaths, and 247.6 lost disability-adjusted life years in
2013 alone [1]. Trauma-related deaths account for 9% of the total

Purpose: There is a strong correlation between trauma and pain. Pain increases the rate of depres-
sion, posttraumatic stress disorder, and even mortality in trauma patients.

Methods: This institution-based, provider-blinded and patient-blinded, observational study was
conducted among trauma patients treated at Tikur Anbessa Specialized Hospital. Over the course of
3 months, this study included patients who had no prior pain management at other hospitals before
presentation, and who presented within 24 hours of the traumatic event.

Results: Of the 74 patients evaluated, none of the patients had their pain level scored. The research-
er-provided pain scale showed a severe subjective pain score for 79.7% of the patients and a severe
functional activity score for 59.5% of the patients. Analgesia was provided at an average of 55.4 min-
utes after presentation and all patients received either diclofenac or tramadol. Satisfactory pain re-
duction after analgesia was 28.8% for patients initially complaining of severe pain, 54.6% for moder-
ate pain, and 66.7% for mild pain, with the difference being statistically significant (P<0.05). Forty
percent of patients discharged home received no analgesia after the first dose provided upon presen-
tation.

Conclusions: Pain scoring was nonexistent during the course of the study. The poor utilization rate
of analgesia combination and opioids led to unsatisfactory pain outcomes in patients evaluated and

followed for 24 hours after presentation.
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death toll worldwide, predominantly affecting the younger, eco-
nomically productive segment of the population [2-4]. The Ethi-
opian experience with trauma is similar to the global trend with
regards to the age groups affected and its impact [5].

Trauma and pain are strongly correlated, as evidenced by stud-
ies showing the prevalence of pain upon admission and dis-
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charge among trauma patients to be 91% and 86%, respectively
[6]. The relationship between trauma and pain is far-reaching
and possibly lifelong. A large-scale study done on over 3000 pa-
tients with major trauma reported that 1 year after trauma, 62.7%
of the patients complained of pain at the site of injury with pain
severity in the moderate range (5.5 points on a 10-point pain
scale) [7].

Pain in trauma patients potentiates the stress response, which
increases tachycardia, oxygen consumption, hyper-coagulation,
and immunosuppression. In addition, this response prolongs the
recovery time [8]. Beyond the psychological relief when pain is
decreased, management of pain in trauma patients has been
shown to decrease morbidity and mortality [9]. Yet, adequate and
organized pain management in trauma patients has not always
been practiced in many trauma centers, especially in developing
countries [10].

Studies conducted in Ethiopia on trauma and pain are scarce
in the literature. Therefore, this study aimed to determine the ad-
equacy of pain management among acute trauma patients in the
emergency department of a level III hospital in the capital of
Ethiopia. We assessed the practice of evaluating patients for pain,
organizing pain care, and the follow-up of patients in pain, in-
cluding possible changes made in the management of pain based
on re-evaluation by the treating team.

METHODS

Ethical statements

Before data collection, approval was obtained from the Research
Ethics Committee of the Department of Surgery, Faculty of Med-
icine, Addis Ababa University. All participants over the age of 18
years, were asked for their consent, and all measures of confiden-
tiality were ensured. Those participants between the ages of 13
and 18 years were asked for assent, and consent was acquired
from the parents or legal guardians on site.

Study design and setting

Tikur Anbessa Specialized Hospital is the largest public hospital
in Ethiopia. It serves approximately 500,000 patients a year, with
24-hour, 7-day-a-week emergency services provided alongside
elective and emergency multidisciplinary surgical services at a
level IIT designation.

This was a facility-based observational study with data gath-
ered from the patients and their charts over 3 months. The sur-
vey design was aimed at providing descriptive data of acute pain
care among trauma patients in Tikur Anbessa Specialized Hospi-
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tal. Each observation commenced at the time of presentation to
the emergency department (ED), and the follow-up period was
24 hours for every patient or until discharge. This was a blinded
study, in which both the patient and the treating team were un-
aware of the study, to avoid observational bias.

Study population and variables

All trauma patients who were admitted, observed, discharged, or
referred were evaluated using a survey format only if they pre-
sented within 24 hours of the trauma and had received no anal-
gesia at the referring facility. The independent variables were age,
sex, occupation, region, time of arrival (day/night), duration be-
tween trauma and presentation, anatomic site of trauma, mecha-
nism of injury, outcome of trauma, and training level of the eval-
uating physician. The dependent variables were pain scoring
documentation, type and dose of analgesic given, delay of analge-
sia from presentation (in hours), pain rescoring after analgesia,
the interval between doses of analgesia, and changes in analge-

sics.

Sample size determination

The population proportion could not be determined. Therefore,
an initial pilot study of 20 patients analyzed the rate of pain scor-
ing done by treating physicians. In the pilot study, pain scoring
was done for one patient (5%) of the 20 patients who were initial-
ly evaluated, so a population proportion of 5% was used for sam-
ple size calculation.

_[Z—al2)’ p(1-p)
Ty

e [1.95]° 0.05(1-0.05) _

. 73
(0.05)

Data collection and data quality control

Data were collected using a structured researcher-provided ques-
tionnaire. The data were collected over 1 month by a single
trained data collector, with 1 month allotted for preliminary data
collection to ensure that the data collector was accustomed to the

data collection process. All incomplete data were discarded.

Data processing and analysis

The collected data were analyzed using IBM SPSS ver. 23.0 (IBM
Corp., Armonk, NY, USA). A descriptive analysis was conducted
to describe the sociodemographic characteristics of the study
population. Univariable logistic regression was utilized to evalu-
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ate the associations between pain and analgesia based on differ-
ent scoring models.

RESULTS

In this study, 74 consecutive patients, fulfilling all the strict inclu-
sion criteria, were analyzed. Among these 74 patients, 57 patients
(77%) were male and 55 patients (74.3%) were under the age of
45 years. More than half (n=41, 55.4%) of the trauma victims
were married, and close to half (n= 36, 48.6%) were from Addis
Ababa. Only 13 patients (17.8%) had a college education, and the
same number of participants were uneducated (defined as not
having attended primary school). Most patients were categorized
as private employees (n=19, 26%) and students (n=13, 17.8%).
The time of presentation after trauma ranged from 1 to 24 hours,
with a mean of 9.19 +7.62 hours. Fifty patients (67.9%) presented
during the daytime (Table 1).

Among other characteristics, 66 patients (89.2%) were primar-
ily evaluated by interns and 72 patients (97.3%) were evaluated
by residents, either primarily or following an intern’s evaluation.
Orthopedic residents were involved in patient evaluation in 48
cases (64.9%), general surgery residents in 13 cases (17.6%),
emergency medicine residents in eight cases (10.8%), and neuro-
surgery residents in three cases (4.1%). Regarding residents' years
of training, 27 patients (36.5%) were evaluated by first-year resi-
dents, 23 (31.1%) by second-year residents, 20 (27.8%) by third-
year residents, and two (2.8%) by fourth-year residents.

As for the trauma mechanisms and circumstances, blunt trau-
ma (n=66, 89.2%) was the most common mechanism. From the
blunt trauma group, 27 (40.9%) were injured by pedestrian ver-
sus motor vehicle accidents. On the primary survey, there was no
patient with airway compromise, but four patients (5.5%) had ei-
ther labored or gasping-type breathing. Two patients presented
with hypotension and six patients with a Glasgow Coma Scale of
13 or 12. Twenty-nine patients (39.2%) presented with tachycar-
dia (heart rate > 100 beats/min). The most common sites of inju-
ry were the extremities, with a fracture or dislocation reported in
59 patients (79.7%). This was followed by pelvic injury in 23 pa-
tients (31.1%), and traumatic brain injury in 16 patients (21.6%).
Six patients (8.1%) had alcohol intoxication at presentation. Most
patients (n=51, 68.9%) were kept at the ED for observation and
investigation beyond the first 24 hours, while 15 (20.3%) were
discharged home after evaluation within 24 hours of presentation
(Table 2).

No patient had any pain score recorded in their charts upon
the initial evaluation or during the follow-up evaluations. Re-
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Table 1. Sociodemographic characteristics of trauma patients (n=74)

Characteristic No. (%)
Sex
Male 57 (77.0)
Female 17 (23.0)
Age (yr)
13-18 9(12.2)
19-30 29 (39.2)
31-45 17 (23.0)
46-60 16 (21.6)
>60 3(4.0)
Marital status
Single 33 (44.6)
Married 41 (55.4)
Region
Oromia 23 (31.1)
Addis Ababa 36 (48.6)
Ambhara 5(6.8)
Afar 4(5.4)
Gambella 1(1.4)
Educational status
Uneducated 13 (17.8)
Completed primary school 23 (31.5)
Completed 10th grade 13 (17.8)
Completed 12th grade 11 (15.1)
Completed college 13 (17.8)
Occupation
Farmer 12 (16.4)
Civil servant 8 (11.0)
Private employee 19 (26.0)
Housewife 9(12.3)
Student 13 (17.8)
Construction worker 2(2.7)
Unemployed 10 (13.7)

searcher-provided preanalgesia scores, based on a subjective pain
scale (SPS) and a functional activity scale (FAS), were calculated
for all patients. Based on the SPS, 59 patients (79.7%) were in se-
vere pain, 13 (17.6%) were in moderate pain, and two (2.7%)
were in mild pain. The FAS showed severe pain in 44 patients
(59.5%), while moderate/mild pain and no pain were recorded in
18 (24.3%) and 12 patients (16.2%), respectively (Figs. 1, 2).

The need for analgesia and the type of analgesia needed were
determined by the researchers based on the researcher-provid-
ed pain scores and stratified, based on the World Health Orga-
nization (WHO) trauma pain management ladder, as levels I,
I1, or III. For prediction purposes, both functional activity
scores and subjective pain scores were utilized and the more se-
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Table 2. Mechanisms of trauma, injuries, and disposition of subjects
(n=74)

Category No. (%)
Trauma mechanism
Blunt 66 (89.2)
Penetrating 8(10.8)
Blunt trauma mechanism
Motor vehicle collision 14 (21.2)
Pedestrian versus motor vehicle 27 (40.9)
Assault 11 (16.7)
Falling down accident 12 (18.2)
Other 2(3.0)
Penetrating trauma mechanism
Gunshot wound 4(57.1)
Other 3(42.9)
Primary assessment and vital sign
Intact airway 74 (100)
Labored/gasping 4(5.5)
Hypotension 2(2.7)
Glasgow Coma Scale 12 or 13 6(8.1)
Heart rate >100 beats/min 29 (39.2)
Anatomic site of trauma
Head injury 16 (21.6)
Face/neck injury 10 (13.5)
Chest injury 341
Abdominal injury 1(1.4)
Pelvic injury 23 (3L1)
Extremity fracture/dislocation 59 (79.7)
Penetrating extremity injury 3(4.1)
Alcohol and medication history
Alcohol intoxication 6(8.1)
Medication prior to trauma 2(2.7)
24 Hours disposition
Kept at emergency department for observation 51 (68.9)
Discharge 15 (20.3)
Emergency surgery 4(5.1)
Admitted to wards 3(4.)
Referred 1(1.4)

vere score of the two was used for designation on the WHO
ladder. Based on this, 60 patients (81.1%) were initially catego-
rized as level ITI on the WHO ladder, 11 (14.9%) as level II, and
three (4.1%) as level L.

All patients were provided with analgesia by the treating team
and all analgesics given were in levels I and II of the WHO lad-
der. The utilized drugs were tramadol (50 mg intravenous/inter-
muscular) in 65 patients (87.8%) and diclofenac (75 mg intra-
muscular) in nine patients (12.2%). No patient received a combi-
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nation of analgesics. All patients provided with diclofenac (WHO
ladder level I medication) had severe pain. The time from pre-
sentation to analgesia ranged from 20 minutes to 240 minutes,
with a mean of 55.4 + 35.3 minutes. At 60 minutes after presenta-
tion, three patients (100%) were predicted to be on level I of the
WHO ladder, 10 patients (90.9%) on level II of the WHO ladder,
and 54 patients (90%) on level I1I of the WHO ladder had re-
ceived the first dose of analgesia. There was no correlation be-
tween the predicted level of the WHO ladder (as a measure of se-
verity of pain) and time to first dose of analgesia in the logistic re-
gression analysis (P =0.639).

We attempted to retrieve response to analgesia data from pa-
tient chart documentation and no patient pain-level scoring after
analgesia was provided. The researcher-provided pain scoring
data were done at a mean time of 114.3 £ 59.7 minutes after the
first dose of analgesia. Using SPS parameters, three (4.1%), 57
(77%), and 14 patients (18.9%) had severe, moderate, and mild
pain, respectively. Utilizing the FAS, 39 (52.7%), 21 (28.4%), and
14 patients (18.9%) had severe, mild/ moderate, and no pain, re-
spectively. Based on satisfaction stratification (with “unsatisfacto-
ry” including residual moderate or severe pain on the SPS and
severe residual pain on the FAS), 50 patients (67.6%) had an un-
satisfactory pain response based on the FAS and 49 patients
(66.2%) had an unsatisfactory score based on the SPS (Figs. 1, 2).

An analysis of the relationship between the predicted preanal-
gesia WHO ladder and satisfaction based on the postanalgesia
SPS satisfaction rate showed an unsatisfactory pain response in
43 out of 60 patients (71.2%) stratified at level ITI on the WHO
ladder and five of 11 patients (45.4%) at level II of the WHO lad-
der. In an analysis of the correlation between the predicted pre-

707 M Preanalgesic
M Postanalgesia
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40

30+

No. of patients

20+

10+

Mild Moderate
Subjective pain scale score

Severe

Fig. 1. Subjective pain scale score before and after analgesia.
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analgesia WHO ladder and postanalgesia FAS-based satisfac-
tion, 44 of 60 patients (73.3%) stratified at level III of the WHO
ladder had an unsatisfactory pain response and five of 11 pa-
tients (45.4%) stratified at level II of the WHO ladder had an un-
satisfactory pain outcome. This difference was statistically signifi-
cant in univariable logistic regression analysis, with P-values of
0.05 and 0.04, respectively (Table 3, Fig. 3).

Of the patients treated by junior residents (first-year and sec-
ond-year residents), 34 of 50 patients (68%) had unsatisfactory
scores. Similarly, 15 of the 20 patients (68.2%) treated by senior
residents had unsatisfactory responses. The year of residency was
not associated with level of satisfactory response to pain treat-
ment (P=0.98). The field of study of the treating residents was
also not associated with the level of satisfaction with care for pain
(P=0.34).

507 M Preanalgesic
M Postanalgesia

451

401

No. of patients
N
il

No pain Mild pain

Severe pain

Functional activity scale score

Fig. 2. Functional activity scale score before and after analgesia.
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During their stay in the ED, 14 patients (18.9%) had a change
of analgesics. Five patients (6.75%), initially on diclofenac with an
unsatisfactory pain response were upregulated to tramadol, while
one patient with a satisfactory pain response with diclofenac was
also upregulated to tramadol. Four patients (two diclofenac and
two tramadol) with unsatisfactory pain responses after the initial
dose were given no further analgesia while three patients initially
on tramadol with a satisfactory pain response were also given no
further analgesia, resulting in a total drug discontinuation rate of
9.4%. One additional patient, initially on tramadol with an unsat-
isfactory pain response, was downregulated to diclofenac. All pa-
tients who were kept in the ED, admitted to the wards, referred,
or who underwent emergency procedures were continued on
tramadol. Six of 15 patients (40%) were sent home without anal-
gesics.

50+ M Unsafistactory

451 M Satisfactory

401
35
30+
25+
20+
154
10+

No. of patients

Level Il Level Il

Predicted WHO ladder

Level |

Fig. 3. Correlation between predicted analgesia level based on the
World Health Organization (WHO) ladder and the postanalgesia
subjective pain scale and functional activity scale scores.

Table 3. Correlation between predicted WHO analgesia ladder and type of analgesia provided

Predicted WHO ladder analgesia based on pain score

Category Level I (n=3) Level 11 (n=11) Level T11 (n=60) Pvalue
Analgesia provided 0.998
Diclofenac 0 0 9 (15.0)
Tramadol 3 (100) 11 (100) 51 (85.0)
SPS-based satisfaction 0.050
Unsatisfactory (moderate/severe pain) 1(33.3) 5(45.4) 43 (71.2)
Satisfactory (mild/none) 2(66.7) 6 (54.6) 17 (28.8)
FAS-based satisfaction 0.040
Unsatisfactory (severe pain) 1(33.3) 5(45.4) 44 (73.3)
Satisfactory (mild/none) 2 (66.7) 6 (54.6) 16 (26.7)

WHO, World Health Organization; SPS, subjective pain scale; FAS, functional activity scale.
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DISCUSSION

The sociodemographic variables gathered from this study were
not unique and reflected the general demographics of the coun-
try [11-15]. The majority of patients were evaluated by interns.
This may not be a major factor in trauma patient pain manage-
ment, as most patients were also evaluated by residents. One
striking finding was the poor involvement of emergency medi-
cine residents in the evaluation of the patients, which might have
affected pain management. Regardless, a recent publication, ad-
dressing the knowledge and perception of pain management by
residents, showed poor medical school curricular structures for
teaching proper pain management. We have also found this to be
true in Ethiopia, where no dedicated module or rotation in pain
care is available during medical training [16].

The prevalence of blunt trauma over penetrating trauma, as
well as the prevalence of motor vehicle-related injuries, has been
reported both nationally and internationally [17-19]. A notable
finding was the higher prevalence of pedestrian-vehicle traffic ac-
cidents over motor vehicle collisions, as reported in studies of
Ethiopian national data [20]. The extremities and pelvis were the
most common anatomic sites of injury, followed by the head. Or-
thopedic injury and head trauma predominated in both civilian
and combat casualty patients [21,22].

The average time of patient presentation posttrauma was
slightly more than 9 hours. For the patients in this study, no anal-
gesia was given at the scene or during transport from the refer-
ring hospital. Such a delay in pain care is shown to have lasting
implications for long-term physical and psychological health and
is linked to an increased risk of chronic pain, depression, and
posttraumatic stress disorder [23-25].

Preanalgesia pain scoring by the treating team was not per-
formed for any of the trauma patients evaluated in this study.
This is staggeringly low when compared to studies from devel-
oped countries which have reported a pain scoring rate as high as
73% [26]. Using the researcher-collected data, the preanalgesia
pain score for severe pain was close to 60% and 80% with the SPS
and FAS scoring systems, respectively. This correlates well with
other studies [27,28]. Every patient was provided with analgesia,
with a mean door-to-needle time of 55 minutes. This value is not
disappointing when compared to studies from other low-income
countries [10]. The predicted WHO ladder was based on both
the SPS and the FAS scores, with the more severe score used to
predict the type of analgesia needed. The WHO ladder level pre-
dicted for more than 80% of the patients was level III (strong opi-
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oid) [9]. All analgesics provided were from the WHO ladder level
I (diclofenac) and level II (tramadol). These were provided re-
gardless of the level of pain reported by the patients. This was evi-
denced by the fact that all patients provided with diclofenac were
in the severe pain group and were predicted to receive WHO lad-
der IIT analgesics. Failure of the treating team to score the pain
level of the patients led to more than three-quarters of the pa-
tients having an unsatisfactory outcome. This is in comparison to
almost half of the patients in the predicted WHO ladder level 11
and only a third of patients in the WHO ladder level I groups
with unsatisfactory outcomes. This difference was statistically
significant. This highlights the need for pain scoring before anal-
gesia and for adherence to the regimens of the assigned WHO
ladder category to achieve proper analgesia for every individual
patient.

In this study, no relationship was found between the level of
residency training and the primary outcome of satisfactory pain
control in acute trauma patients. This indicates that the topic of
comprehensive management of acute pain in trauma patients
had not been addressed at any level during the residents’ training.
The field of study of the residents involved in the care of the trau-
ma patients did not have an impact on the care provided for
acute pain, indicating that the lack of proper acute pain manage-
ment transcends departmental boundaries.

An analysis of ongoing pain management beyond the first dose
of analgesia showed that 14 of 74 patients had a change in pain
regimen within 24 hours; four patients (5.4%) requiring upregu-
lation were withdrawn from the medications instead, while three
patients requiring maintenance with the initial satisfactory re-
sponse were also withdrawn. This outcome is evidence that pain
management was not based on patient response to analgesia, but
rather depended on the discretion of the physician. A more wor-
rying outcome is the fact that 40% of patients discharged home
were sent home without analgesia. As one study from the Neth-
erlands showed, two-thirds of patients discharged from the ED
with musculoskeletal pain had moderate to severe pain at the
time of discharge. This study showed the need to maintain anal-
gesia for patients being discharged after acute trauma.

The concept of acute pain management is certainly not new,
but the practice seems quite variable across centers and countries.
The institution of interest, in one of the low-income countries,
showed nonexistent pain scoring practice, disorganized analgesia
provision, and poor pain care for discharged patients. In addi-
tion, in groups managed with some sort of analgesia, no combi-
nation of analgesics was provided and no strong opioid was pre-
scribed. As a result, more than two-thirds of patients with severe
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pain were not treated to the level at which the pain was satisfacto-
rily manageable for the patients. Based on these findings, we rec-
ommend curricular inclusion of pain management for all train-
ees and implementation of a guideline-based pain management
culture. Provision of proper analgesia, including strong opioids,
along with monitoring of their appropriate utilization is needed.
We also recommend ensuring the availability of pain manage-
ment experts in large metropolitan hospitals.
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