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Introduction: While trends in analgesia have been identified in high-income countries, little research exists re- 

garding analgesia administration in low- and middle-income countries (LMIC). This study evaluates analgesia 

administration and clinical characteristics among patients seeking emergency injury care at University Teaching 

Hospital-Kigali in Kigali, Rwanda. 

Methods: This retrospective, cross-sectional study utilized a random sample of emergency center (EC) cases ac- 

crued between July 2015 and June 2016. Data was extracted from the medical record for patients who had an 

injury and were ≥ 15 years of age. Injury-related EC visits were identified by presenting complaint or final dis- 

charge diagnosis. Sociodemographic information, injury mechanism and type, and analgesic medications ordered 

and administered were analyzed. 

Results: Of the 3,609 random cases, 1,329 met eligibility and were analyzed. The study population was predom- 

inantly male (72%) with a median age of 32 years and range between 15 and 81 years. In the studied sample, 

728 (54.8%) were treated with analgesia in the EC. In unadjusted logistic regression, only age was not a signifi- 

cant predictor of receiving pain medication and was excluded from the adjusted analysis. In the adjusted model, 

all predictors remained significant, with being male, having at least one severe injury, and road traffic accident 

(RTA) as injury mechanism being significant predictors of analgesia administration. 

Conclusion: In the study setting of injured patients in Rwanda, being male, involved in RTA or having more 

than one serious injury was associated with higher odds of receiving pain medication. Approximately half of 

the patients with traumatic injuries received pain medications, predominantly opioids with no factors predicting 

whether a patient would receive opioids versus other medications. Further research on implementation of pain 

guidelines and drug shortages is warranted to improve pain management for injured patients in the LMIC setting. 
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B

frican relevance 

• Pain management in trauma has not been well-evaluated in the

Rwandan or African low- and middle-income setting. 

• Pain management research is relevant given the global opioid crisis.

• Pain management in trauma is critical for improved patient out-

comes. 

ntroduction 

Pain is an “unpleasant sensory and emotional experience associated

ith actual or potential tissue damage [1] . ” In United States and Canada,
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ain represents the main complaint of patients presenting to emergency

enters (EC) seeking care, in some studies accounting for 78% of visits

2] . Providing adequate and timely pain management to injured patients

s critical for healthcare providers [3] . 

Traumatic injuries account for 10% of deaths worldwide, more than

alaria, HIV and tuberculosis combined [4] . The burden of trauma pri-

arily occurs in low-and middle-income countries (LMICs) with less fa-

orable morbidity and mortality outcomes due to poor infrastructure,

nadequate and unwell functional emergency medical services, and lack

f primary prevention [5] . Appropriate pain management with analgesic

edications for injured patients has been shown to improve patient’s

utcome, healing, reduce stress, shorten hospital length of stay, lower
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Fig. 1. Flow diagram of study cases. 
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ost and decrease the risk of chronic pain. Overall patient morbidity and

ortality can be substantially reduced with proper pain control [ 6 , 7 ]. 

Many injured patients worldwide do not receive adequate or

imely analgesia for pain relief [8] . The undertreatment of acute pain,

ligoanalgesia, is related to geographical factors, lack of resources and

nadequate assessment and training for clinicians working in LMIC ECs

 9 , 10 ]. Even in high income countries (HICs), studies suggest that up to

0% of trauma patients with pain due to acute fractures do not receive

nalgesia in the EC. Among those who do receive analgesia, approx-

mately 40% do not receive treatment for more than two hours after

resentation [8] . 

Several studies demonstrate disparities in the treatment of pain. Ef-

ective administration of analgesia can differ based on many factors,

evealing vulnerable groups. Women with isolated extremity injury are

ess likely to receive analgesia than men in the prehospital setting, and

eople with higher socioeconomic status are treated with more analgesic

edications as compared to those of lower socioeconomic status [11] .

urthermore, children receive less analgesia than adults in healthcare

ettings [12] . 

To address oligoanalgesia, the assessment of pain at triage has been

mplemented in many countries. Time to analgesia and pain score docu-

entation are important clinical indicators utilized in the assessment of

C quality of care and service delivered [13] . The use of triage pain as-

essment and numeric pain scales have demonstrated a decreased time

o analgesia management [14] . The 0–10 Numerical Rating Scale (NRS)

s one of the validated commonly used clinical assessment tools for pain

15] . The NRS has been implemented in Africa to improve pain manage-

ent practices [ 16 , 17 ]. The Rwandan Ministry of Health created pain

anagement guidelines and emphasized the importance of treating and

ecording pain [18] . 

In Rwanda and other African LMICs, cultural factors, lack of training,

eliefs held by healthcare providers (e.g. that opioids cause addiction),

hysician shortages and overcrowded EDs are associated with poor pain

reatment [ 19 , 20 ]. Additionally, Rwanda has experienced rapid devel-

pment in roads, transportation (with increasing numbers of motorcy-

les, cars, and bicycles), and construction since 1994. This development

as been associated with an increase in traumatic injuries, which reduce

conomic capacity at the levels of the individual and family, as well as

t the larger national level through treatment costs [21] . Minimal data

xists on analgesia administration practices in Rwanda. Given recent de-

elopments in emergency care and training programs in Rwanda, it is

ecoming increasingly important to ensure that pain treatment patterns

re understood and improved [22] . In this study, provision of analgesia

nd clinical characteristics are evaluated among patients presenting for

mergency injury care at University Teaching Hospital-Kigali (CHUK);

 tertiary university-associated teaching hospital in Rwanda. 

ethods 

etting and design 

The study was carried out at CHUK, the primary public referral hos-

ital in Kigali, Rwanda. The facility is an urban, tertiary-care institu-

ion with approximately 40 EC and 500 inpatient beds with access to

pecialty services, laboratory medicine and radiologic capabilities. The

tudy site serves approximately 12 million Rwandans as the primary cen-

er for all seriously ill patients. CHUK has a dedicated EC with multiple

edical and surgical specialists and subspecialists available for consul-

ation. 

Cases were identified and data were queried from CHUK records via

rotocolized methods, as previously described [22] . Using a multipoint

omposite index generated from a hospital electronic database, all EC

ases during each month of the accruement periods (July 2015-June

016) were identified. Subsequently all cases were coded with a unique

dentification number and were sampled at random until a sufficient

umber of records meeting inclusion criteria were identified (range:
148 
35-165 records per month). Protocol-trained personnel abstracted data

sing a standardized instrument. Data procedures conformed to qual-

ty practices for chart review research [23] . Cases without identifiable

edical records or lacking EC record documentation for the encounter

f interest were excluded. The research was approved by CHUK’s Ethics

ommittee as well as the University of Rwanda IRB. 

atient population 

From 3,609 charts reviewed, 1,329 patient records met eligibility

riteria and were analyzed. Ineligible charts were cases who presented

o the EC with a non-injury complaint but age ≥ 15 (1,807) or were age

 15 years (473) ( Fig. 1 ). Adult patients with age ≥ 15 years presenting

o the EC with an injury were included in the study. Cases less than 15

ears of age are generally treated in a pediatric care area at CHUK un-

ess they are critically ill. Thus, patients under 15 years of age were not

ncluded so as not to introduce bias. An injury-related EC visit was iden-

ified by the presenting complaint of accident, other traumatic injury, or

 final discharge diagnosis of trauma. Patient sociodemographic infor-

ation, injury mechanism and type, and analgesic medications ordered

nd administered were extracted from the database for analyses. 

ata analysis 

Data were imported into SAS (Carey N.C.) version 9.4 for analysis.

escriptive statistics analyses were conducted and presented as means

ith standard deviation or medians with interquartile range (IQR) and

requency. Documented reception of pain medication was the primary

utcome variable of interest. Medications considered administered for

ain were classified as an opioid (morphine, fentanyl, tramadol and

ethidine), ketamine, and non-opioid analgesics (acetylsalicylic acid,

aracetamol, and ibuprofen). Injury characteristics were classified by

echanism, type of injury and severity score (number of potentially

ife-threatening injuries no severe injury, 1,2, or > 2 severe injuries). 

The odds of receiving any pain medication associated with patient

haracteristics (gender and age) and injury characteristics (mechanism,

ype, and severity) were estimated using logistic regression. The con-

inuous age variable was centered around the median age for ease of

nterpretation. Given that road traffic accidents (RTAs) represented the

ost frequent injury mechanism this was reclassified as a binary vari-

ble mechanism: RTA or non-RTA. Unadjusted and adjusted odds ratios

ere reported, the adjusted models included predictors significant at the

 < .05 level from the unadjusted models. Additionally, the odds of se-

ating versus non-sedating medication were evaluated using an adjusted

ogistic regression model. 

esults 

atient characteristics 

There were 1,329 patient records included that met the study eligi-

ility criteria. The study population was majority male (n = 955, 72%)



J. Muragizi, M. Guptill, B.G. Dumitriu et al. African Journal of Emergency Medicine 13 (2023) 147–151 

Table 1 

Injury cause for sample and by gender. 

Injury Mechanism All 

(N = 1329) 

n (%) 

Males 

(n = 956) 

n (%) 

Females 

(n = 373) 

n (%) 

Statistic 

RTA 688 (51.8) 522 (54.5) 166 (44.6) 𝜒2 (1) = 10.4, p = .001 
∗ Blunt force 58 (4.4) 51 (5.3) 7 (1.9) 𝜒2 (1) = 7.1, p = .01 

Burn 22 (1.7) 12 (1.3) 10 (2.7) NS 

Fall 282 (21.2) 167 (17.5) 115 (30.9) 𝜒2 (1) = 28.8, p < .0001 

Gunshot 2 ( < 1) 2 ( < 1) 0 NS 

Strangulation 1 ( < 1) 1 ( < 1) 0 NS 

Animal 12 (1) 7 (1) 5 (1.3) NS 

Fight/stab/cut 150 (11.3) 117 (12.3) 33 (8.9) NS 

Landmine 11 (1) 7 (1) 4 (1.1) NS 

∗ Blunt force = non-penetrating injury. 
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Table 2 

Medications administered for pain (n = 1,117). 

∗ Analgesic Medication Frequency (n, %) 

Opioid 

Tramadol 391 (35.0) 

Morphine 238 (21.3) 

Pethidine 96 (8.6) 

Fentanyl 8 ( < 1) 

Non-opioid 

Paracetamol 214 (19.2) 

Ibuprofen 148 (13.2) 

Acetylsalicylic Acid 11 (1) 

Ketamine 11 (1) 

∗ Multiple medications were administered. 

Table 3 

Unadjusted and adjusted logistic regression model predicting any pain medica- 

tion. 

Predictor/Referent Unadjusted odds ratio 

(95%CI) 

Adjusted odds ratio 

(95%CI) 

Sex: Female 1.48 (1.16, 1.88) 1.73 (1.38, 2.16) 

Age: median centered = 32 1.0 (0.99, 1.01) 

Non MVC 1.82 1.45, 2.24) 1.73 (1.38, 2.16) 

Non severe injury 2.71 (2.52, 3.42) 2.7 1 (2.14, 3.43) 
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ith a median age of 32 (IQR: 22,44) and range between 15 to 81 years.

f these patients, 780 (59%) arrived by emergency ambulance services,

ith the most frequent site of initial prehospital encounter being iden-

ified as a district hospital or community health center (n = 468, 35%).

njury characteristics 

The three most frequent causes of the injury across the sample and

y gender were RTA (51.8%), fall (21.2%), and fight/stab/cut (11.3%,)

 Table 1 ). RTA was significantly more frequent for males (54.5%) than

emales (44.6%; p = .001), while fall was significantly more frequent for

emales than males (30.9% v 17.5%; p < .0001). There was no significant

ifference between males and females in the frequency of fight, stab, cut

njuries (12.3% v 9.8%). Blunt force injury was the only other injury

ith a significant difference between males and females (5.3% v 1.9%;

 < .0001). There were 623 (46.9%) patients admitted after presenting

o the ED with an injury. 

atient injury type 

A total of 2,624 injury types were documented, indicating that many

atients had multiple injuries (median = 2, IQR: 1,2) The most common

njury was a fracture (n = 546, 41.1% of patients had at least 1 frac-

ure) of these 137 were documented as open (44.0%), closed (32.5%)

r unknown (23.5%). The most frequently reported fracture areas were

ong bone fractures of the lower limb (n = 334, 43.9%) or upper limb

n = 133, 17.5%), the most common injury mechanism associated with

ractures was an RTA (n = 311, 57% of fractures). Fractures of the skull

ere documented for 117 patients (15.4%), additionally, there were

82 head traumas documented that were not associated with a frac-

ure (14.6% of all injury types). Most patients (n = 803, 60.8%) did not

ave a serious injury, with the remaining patients having one (n = 472,

5.6%) or more than one (n = 45, 3.4%) serious injury. The median

njury severity score was 0 (IQR: 0,1). 

ain medications 

There was documentation of pain medication ordered for 1,170 pa-

ients (88.1%), but pain medication administration (opioids, ketamine,

on-opioid analgesics) was documented for 728 patients (54.8% of all

atients, 62.2% of those with documented pain medication order). Some

atients received administrations of multiple drug types; the total num-

er of medications administered for pain was 1,117 with a median num-

er of one type of drug administered (IQR: 1,2, range 1-5). The most

ommon drug types administered for pain were opioid medications (728

rdered and documented as administered to 611 patients), followed by

on-opioid analgesic medications (375 ordered and administered to 340

atients), and ketamine (n = 11 ordered and administered to 11 patients)

 Table 2 ). 
149 
Among patients who received pain medications (n = 728), 103

14.2%) patients received more than one opioid. Female patients were

ignificantly less likely to receive pain medications compared to males

48.2% v 57.2%, p = .001). Among patients who received pain medi-

ations there were no significant differences in the number of females

n contrast to males who were administered opioids (82.6% vs. 84.4%,

 = .53) or non-opioid analgesics (47.7% vs. 46.1%, p = .61). the me-

ian injury score was significantly higher among patients who received

pioid medications (median = 1 [IQR,0,1]) versus those who did not

median = 0 [IQR: 0,1]), p < .001. Opioid pain medications were ad-

inistered to 49.5% of patients with long bone fractures, and 59.8% of

atients with a severe injury. 

redictors of analgesic usage 

Patient age (median 32 years), injury severity, gender, injury cause

RTA v other) were entered into a series of unadjusted logistic regres-

ion analysis to estimate the odds of receiving any pain medication. Only

ge was not a significant predictor and was excluded from the adjusted

nalysis ( Table 3 ). In the adjusted model, all predictors remained sig-

ificant, with being male, having at least one severe injury, and RTA

s injury cause were significant predictors of being administered a pain

edication. 
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iscussion 

This study provides insight into EC pain management for injuries in

 LMIC setting. Gender was predictive with results indicating that males

nvolved in RTAs, or have at least one severe injury, have higher odds

f receiving pain medication. When comparing the mechanism of in-

ury among males and females, males were more likely to be involved

n RTAs (the majority of cases in this study). This may introduce con-

ounding factors as RTAs are possibly more likely to have more serious

njuries than other mechanisms such as blunt force or falls. Only age

as found to not be a predictive factor in the odds of receiving pain

edication. 

Of the study cohort, 88.1% had pain medications ordered. However

nly 55.4% of those had medications documented as administered, it is

ot known why medications were ordered but not administered. Con-

ributing factors may include perceived less serious injury or missing

ata. Most cases did not have a serious injury; 60.6% had no serious in-

ury, 35.6% had one serious injury and 3.4% had more than one serious

njury. This finding may contribute to why 45% of the total cohort did

ot receive any pain medication. 

Providing adequate pain control is a common problem in LMIC ECs

24] . Some point to the importance of developing systems and protocols

or doctors and nurses to ensure delivery of pain medications to injured

atients [ 25 , 26 ]. Institutions that implement protocol-based pain man-

gement provided timely and superior pain relief [27] . Rwanda has de-

eloped pain management guidelines based on the WHO’s Model Lists of

ssential Medications for analgesia including non-opioids and NSAIDS,

pioids, anticonvulsants, medications used for mood disorders and gen-

ral anesthetics [28] . However, in Rwanda and other LMICs, shortages

f medicines may affect a practitioner’s pain management strategies

29] . Pain medications used in this study reflect what was commonly

vailable at the time patients presented to the EC, however data regard-

ng medications shortages was not available at the time of the study.

he commonest medication given for pain was tramadol. Multiple stud-

es suggest alternatives to tramadol for pain control that have a lower

isk to benefit ratio as tramadol places the patient at risk for seizures,

erotonin syndrome, fatal overdose and addiction. There is growing ev-

dence of abuse of tramadol in African countries [30] . However, some

linicians in Ghana and Nigeria consider tramadol a useful medication

ecause it is considered strong, fast-acting, better tolerated than non-

teroidal anti-inflammatories (NSAIDs), less addictive than other opioids

nd relatively inexpensive [31] . Pethidine, also known as meperidine,

as metabolites that can cause toxicity in the elderly and those with

enal failure with increased risk of serotonin syndrome [32] . Acetylsali-

ylic Acid was used for acute pain control in this study, which is consis-

ent Rwanda national guidelines, but differs from aspirin’s common use

or acute coronary syndromes in ECs of high-income countries [33] . 

Studies support the analgesic strategies used by EC practitioners

n this study (opioid, non-opioids/NSAIDs and ketamine). Despite

pioids being WHO Essential Medicines ( https://www.who.int/

edicines/publications/essentialmedicines/en/ ) in LMIC settings,

pioid access can be limited related to medication costs [34] . Rwanda

nd other LMICs, have recently begun manufacturing morphine

o mitigate supply chain issues as well as cost of procurement

 https://apnews.com/article/health-ap-top-news-opioids-rwanda- 

nternational-news-4fb083a770cb916348943a2966579bc7 ). However,

t the time of this study, opioids were still being imported and subject

o supply-chain issues [35] . If opioids are scarce, research points to

lternative strategies. Evidence suggests that a combination of parac-

tamol and an NSAID may offer superior analgesia compared with

ither drug alone in acute pain [36] . In renal colic, patients receiving

SAIDs achieve greater reductions in pain scores and are less likely to

equire further analgesia in the short term than those receiving opioids

37] . Ketamine has been used in clinical interventions for more than 30

ears with research showing that intranasal ketamine can have similar

nalgesic effects to intranasal fentanyl. Due to fewer complications,
150 
omparable duration of action, and ease of use, ketamine can be a

ood choice for controlling pain in children [38] . Subdissociative IV

etamine provides analgesia with apparent safety comparable to that

f IV morphine for short-term treatment of acute pain in the EC [39] .

etamine had low percent use in our study, despite being available,

uggesting room to expand its usage in Rwanda. Other alternatives to

pioids include regional nerve blocks are a pain management option for

rthopedic injuries in LMICs and have been shown to reduce pain and

he need for IV opioids [40] . A previous study in Rwanda revealed that

egional anesthesia offered improved analgesia with clear advantages

ncluding cost and avoidance of sedation [41] . 

imitations 

Many cases had missing data points such as medication ordered ver-

us administration which may have introduced bias. However, records

nd data points appeared to be missing at random. Data regarding the

mount, delivery, timing, frequency, and pain response to medications

as insufficient and thus more studies are warranted to quantify use

f analgesics among the injured in the study setting. Further research

hould include drug shortages impacting analgesic use. Moreover, this

esearch was performed at a single tertiary-care hospital and may not be

epresentative of other institutions or settings with different resources. 

onclusion 

In the study setting of injured patients in Rwanda, being male, in-

olved in RTA or having more than one serious injury was associated

ith higher odds of receiving pain medication. Approximately half of

he patients with traumatic injuries received pain medications. The med-

cations used in this study for acute pain were predominantly opioids.

here were no factors predicting whether a patient would receive opi-

ids versus other medications. Drug shortages were not known at the

ime of the study which may have impacted analgesic strategy. Fur-

her research on implementation of pain guidelines and drug shortages

s warranted to improve pain management for injured patients in the

MIC setting. 

issemination of results 

Results from this study will be shared by the Rwandan first author

o his colleagues (emergency medicine physicians) and other staff mem-

ers (emergency nursing and pharmacy) at CHUK and Ruhengeri Refer-

al Hospital. Results will be shared by email and Whatsapp groups as

ell as social media platforms. 
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