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SUMMARY

Background: The aims of this study were to character-
ize the patients seeking acute care for injury and non-
injury complaints in an urban Emergency Department
in Ghana in order to 1) inform the curriculum of the
newly developed Emergency Medicine resident train-
ing program 2) improve treatment processes, and 3)
direct future community-wide injury prevention poli-
cies

Study Design: A prospective cross-sectional survey of
patients 18 years or older seeking care in an urban Ac-
cident and Emergency Center (AEC) was conducted
between 7/13/2009 and 7/30/2009. Questionnaires
were administered by trained research staff and each
survey took 10-15 minutes to complete. Patients were
asked questions regarding demographics, overall health
and chief complaint.

Results: 254 patients were included in the sample.
Participants’ chief complaints were classified as either
medical or injury-related. Approximately one third
(38%) of patients presented with injuries and 62% pre-
sented for medical complaints. The most common inju-
ry at presentation was due to a road traffic injury, fol-
lowed by falls and assault/fight. The most common
medical presentation was abdominal pain followed by
difficulty breathing and fainting/ blackout. Only 13%
arrived to AEC by ambulance and 51% were unable to
ambulate at the time of presentation.

Conclusion: Approximately one-third of non-fatal
adult visits were for acute injury. Future research
should focus on developing surveillance systems for
both medical and trauma patients. Physicians that are
specifically trained to manage both the acutely injured
patient and the medical patient will serve this popula-
tion well given the variety of patients that seek care at
the AEC.
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INTRODUCTION

In line with the health-related Millennium Develop-
ment Goals, the global health community has tradition-
ally focused on the improvement in in maternal and
child health indicators and the control of infectious
diseases, including HIV/AIDS, malaria and tuberculo-
sis.! These disease-specific or vertical efforts to health
improvement, versus a more integrated, or horizontal,
approach, have not sufficiently strengthened health
systems.>”

Subsequently there is a relative deficit in the ability of
developing country health systems to respond to and
manage acute patient presentations and mass injury
events.* Implementing and improving emergency med-
icine specialties within existing healthcare systems in
countries in the midst of the epidemiologic transition,’
where the burden of disease is shifting from infectious
to chronic and human-influenced disease processes, is
crucial.

According to the World Health Organization (WHO),
about 5.8 million people die each year as a result of
injuries, accounting for 10% of the world’s deaths;
32% more than the number of fatalities that result from
malaria, tuberculosis, and HIV/AIDS combined.® For
developing countries, injury contributes a larger pro-
portion to cause of death and years of life lost.” It is
imperative that health services adapt to the increasing
burden of injury. One such country is Ghana.

Comprehensive surveillance systems are expected to
assist in effectively understanding the burden of both
injury and acute medical presentations. In Ghana, no
such surveillance systems are currently fully functional
to allow researchers and policy makers to follow trends
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over time. For example, only a small percentage of
pedestrian injuries are included in police statistics; not
all injured persons receive formal medical care; and
several other vital statistics are inadequately captured.
A further limitation to the utility of these data is that it
does not include data from acute care health facilities
such as emergency departments.®

The aims of this study were to characterize the patients
seeking acute care for injury and non-injury complaints
an urban emergency department of a teaching hospital
in West Africa in order to inform the curriculum of the
nascent Emergency Medicine (EM) resident training
program, to improve treatment processes, and to direct
future community-wide injury prevention policies.

MATERIALS AND METHODS

Setting

This study was conducted in the Accident and Emer-
gency Center (AEC) at Komfo Anokye Teaching Hos-
pital (KATH) in Kumasi, Ghana. This facility provides
injury and emergency care to the 1.4 million residents
of Kumasi and the surrounding Ashanti region (an ad-
ditional 3 million people).” The Ashanti region ac-
counts for nearly one-fifth of Ghana’s total population;
Kumasi is the region’s capital and largest city. KATH’s
EM department records an average of 27,000 visits per
year and functions as the highest-level referral center
for the northern two-thirds of the country.

In 2008, the University of Michigan, the Kwame
Nkrumah University of Science and Technology
(KNUST) and KATH began working together to de-
velop a residency-training program in emergency med-
icine. Simultaneously, this Collaborative is working to
produce a highly functional, well-staffed emergency
department at the KATH AEC. All study procedures
were approved and conducted in compliance with the
University of Michigan Institutional Review Board for
Human Subjects guidelines and the Committee on Hu-
man Research, Publications and Ethics at KATH and
KNUST.

Survey content and administration

Screened participants included all patients 18 years or
older seeking cares in the KATH AEC who was able to
give informed consent. Trained Research Assistants
(RA) administered questionnaires while patients were
waiting to be triaged, waiting for care while in the AEC
after triage, or after the physician had initiated care.
Each survey took 10-15 minutes to complete. Exclu-
sion criteria included inability to converse in Akan or if
translation was not available, altered mental status,
need for acute care, or if the patient expired before the
survey was completed.
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Questions regarding demographic information, overall
health status and the individual components that in-
formed a socioeconomic index were drawn from the
Ghana National Survey. Prior to beginning the study,
the survey tools were pre-tested in the KATH polyclin-
ic waiting room to ensure the questions were locally
specific, appropriate, and not burdensome. Based on
findings from this exercise and feedback from the Re-
search and Development unit at KATH, the final study
was revised.

The questionnaire asked subjects about characteristics
related to the current visit, including chief complaint,
transportation method(s), reason for choosing the AEC
for care, and patient mobility. At the time of the sur-
vey, it was not standard protocol at the AEC to record
vital signs during triage, and documentation of disposi-
tion following ED visit was not being systematically
tracked. Therefore data on vital signs at presentation or
final ED diagnosis is not available to be used in as-
sessing severity of illness or injury. The RA’s assess-
ment of mobility and mental status was recorded as a
proxy measure of severity.

Research staff was trained on the classification of inju-
ry using the ICD- 9 E-code.(10) Injury visits were clas-
sified as intentional (E950-E969) or unintentional
(ES800-E869, E880-E929) by RAs based on the patient
interview at time of visit.

Data analysis

Data were analyzed using SPSS version 17. (SPSS
Company, Chicago, IL) Descriptive statistics were
calculated for demographics and visit characteristics. A
bivariate analysis compared patients presenting with
medical complaints to those presenting with injury-
related complaints.

RESULTS

Characteristics of the sample

The study sample included 254 patients (Table 1). Par-
ticipants’ chief complaints were classified as either
medical-related or injury-related. 38% of the sample
presented with injury and 62% with medical com-
plaints. The mean age was 46 years (sd 19.5) and 59%
were male. Regarding the current visit, 56% reached
the AEC by car and over one-third traveled for more
than one hour to get there.

Nearly half were ambulatory at presentation, over two-
thirds had visited the facility prior to the current visit,
and over half reported their past-year health as very
good. Overall, 71% of the sample noted some type of
health insurance at initial presentation.
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While 55% of the patients who sought care due to an
injury complaint had health insurance, 75% of the non-

injured patients had insurance coverage

Table 1 Demographics, visit characteristics, and analysis of factors associated with injury versus non-injury presen-

tation (n=254)

All patients Injured patients Non-injured  pa- | OR and 95% CI
n=96 (38%) tients

n=254 n(%) / m(sd) n=158 (62%)

n(%) / m(sd) n(%) / m(sd)
Demographics
Male** 149 (58.7) 64 (66.7) 85(53.8) 0.58 (0.34, 0.99)
Age (years)** 46.0 (19.5) 40.0 (17.2) 50.0 (20.0) n/a
18-24 34134 20 (20.8) 14 (8.9) REFERENCE
25-34 57 (22.4) 24 (25.0) 33 (20.9) 0.51(0.22, 1.21)
35-44 40 (15.7) 19 (19.8) 21 (13.3) 0.63 (0.25, 1.59)
45-54 43 (16.9) 17 (17.7) 26 (16.5) 0.46 (0.18, 1.14)
55-64* 26 (10.2) 6(6.3) 20 (12.7) 0.21 (0.07, 0.66)
>65* 54 (21.3) 10 (10.4) 44 (27.8) 0.16 (0.06, 0.42)
Married 136 (53.5) 47 (49.0) 89 (56.3) 0.74 (0.45, 1.24)
Education
Completed secondary school 75 (30.2) 26 (27.4) 49 (32.0) 0.80 (0.45, 1.41)"
Completed some school (primary or middle) 114 (46.0) 46 (48.4) 68 (44.4)
No school 59 (23.8) 23 (24.2) 36 (23.5)
Employed out of the house* 198 (78.6) 83 (88.3) 115 (72.8) 2.82(1.37,5.80)
Past-year health
Very good* 123 (51.5) 65 (69.9) 58 (39.7) 4.17 (2.27,7.65)"
Good 25 (10.5) 10 (10.8) 15 (10.3)
Moderate, bad or very bad 91 (38.0) 18 (19.4) 73 (50.0)
Insured (national or other)* 175 (71.1) 51(53.1) 124 (82.7) 0.24 (0.13, 0.43)
Characteristics of ED acute care visit
Mode of Transportation to A&E
Ambulance 33 (13.2) 18 (18.8) 15 (9.7 2.14 (1.02, 4.48)
Private car 66 (26.4) 26 (27.1) 40 (26.0)
Public transportation 140 (56.0) 43 (44.8) 97 (63.0)
Other 11 (4.4 9094 2(1.3)
Traveled 1 hour or more 89 (38.2) 35 (40.7) 54 (36.7) 1.18 (0.68, 2.04)
Mobility
Required a stretcher, walking with help 128 (51.0) 45 (47.4) 83 (53.2) 0.79 (0.47, 1.31)
Ambulatory 123 (49.0) 50 (52.6) 73 (46.8) REFERENCE
Sought care for problem prior to today 168 (67.5) 52 (54.7) 116 (75.3)" 0.40 (0.23, 0.68)
Visited facility prior to today 117 (49.4) 29 (31.5) 88 (60.7)" 0.30(0.17, 0.52)
Reason facility was chosen
Referred 126 (51.6) 48 (52.2) 78 (51.3) 1.03 (0.62, 1.74)
Used before and had good experience 8(3.3) 2(2.2) 6(3.9) 0.54 (0.11, 2.74)
Friend/relative used before and had good experience 10 (4.1) 3(3.3) 7 (4.6) 0.70 (0.18, 2.77)
Facility has best staff 67 (27.5) 19 (20.7) 48 (31.6) 0.56 (0.31, 1.04)
Closest to home 37 (15.1) 18 (19.6) 19 (12.4) 1.72 (0.85,3.47)

* p<0.01, **p<0.05

*OR compares completed secondary school to did not complete secondary school
OR compares very good/good to moderate, bad, or very bad self-reported health status (Table 1)

The most common injury at presentation (Table 2) was
due to a road traffic injury (35%), followed by a fall
(22%) and assault/fight (14%). Of those injured 16%
were intentional injuries, including 7 assaults, 4 lacera-
tions and 3 penetrating injuries. Nearly one third of all
injuries occurred at home and 20% while at work.

Of those reporting injuries, the majority of participants
noted injuries that included the extremities (88%), fol-
lowed by chest (17%) and head (12%) injuries. Note
that more than one injury region was reported by n=29
(31%) injured patients (see Figure 1). Of the eleven
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patients reporting head injuries, 72.7% (n=8) were not-
ed to be ambulatory on presentation. Of the 27 injuries
that were reported to be caused by another person,
slightly more than half (52%) were caused by a
stranger while 3 (11%) were reported as self-harm.

The most common medical presentation (Figure 2) was
abdominal pain (26%) followed by difficulty breathing
(7.0%) and fainting / blackout (7%).
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Table 2 Characteristics of Injury (n=96)

Difficulty
Breathing,
11,10%

Change in
Stool, 5,
5%

Cause of Injury N (%)
Unintentional injury 81 (84.0)
Road Traffic Injury 34 (35.4)
Car Crash 20 (20.8)
Pedestrian Injury 6(6.3)
Motorcycle 7(7.3)
Pedal Bike/Bicycle 1(1.0)
Fall 21 (21.9)
Burn 33D
Poisoning/Overdose 1 (1.0)
Cut Laceration not related to fight 9(9.3)
Other/unknown 15 (15.6)
Burn 33.1)
Poisoning/Overdose 1(1.0)
Intentional injury 15 (16)
Assault/Fight 13 (14.1)
Injury occurred on date of visit 36 (40.4)
Where did injury occur
Home 29 (31.9)
Work 18 (19.8)
Street 44 (48.4)
Injury caused by stranger 14 (51.9)
Injury Pattern
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Figure 1 Body regions injured in ambulatory and non-
ambulatory patients on presentation
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Figure 2 Chief complaints for the non-injured patients
(n=158%*)

*Shows data for chief complaints with n>5. Data not shown: blood in
urine, dizziness, fever, slurred speech (n=4); bleeding, body aches,
headache, pain, pain with urination (n=3); diarrhea, seizures/spell,
wound — infection suspected (n=2); blood in cough, difficulty swal-
lowing, eye complaint, fatigues, gynecological-related complaint,
jaundice, mental state, bite (n=1). Also not shown: other (n=9).

DISCUSSION

In this study, approximately one third of patients pre-
sented for injuries, which is similar to that in the US."
The importance of injury in contributing to the global
burden of disease in low-income countries is in part
due to the increased use of motorized vehicles and rap-
id industrialization. However, data on acute medical
care including care of the injured not requiring hospi-
talization is lacking.

The proportion of injuries due to road traffic injuries in
this analysis was similar to the proportion of injuries
related to motor vehicle injuries in the U.S. and Canada
(35.4% versus 30%), according to the National Trauma
Databank 2010 report.12 It is lower, however, than that
found in a hospital-based study of injured patients in
Malawil3 (43.4%). The higher proportion of road traf-
fic-related injuries in the Malawi study may be because
that study included children as well as adults.

A 2007 report by Ghana’s Ministry of Transportation
indicates substantial increases in motor vehicle crashes
(MVCs) and crash fatalities, with a corresponding in-
crease in the vehicle population.'* These data from the
ED at KATH may assist national and local efforts to
improve all aspects of road safety, from public educa-
tion to policy measures, as well as improving the deliv-
ery of acute care for victims of road traffic injuries.
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Falls were second most common in this study (21.9%)
followed by assaults. According to the WHO, falls are
the second leading cause of unintentional injury deaths
worldwide." In the U.S. and Canada, falls are respon-
sible for the greatest number of injury-related deaths.'
Prevention strategies recommended by the WHO in-
clude education, training, and research and risk reduc-
tion activities.

In the bivariate analysis, patients presenting with injury
were more likely to be employed than those presenting
with medical complaints; injured patients also charac-
terized themselves as healthier and were less likely to
be over 55 years of age compared to those presenting
with medical complaints. This may be associated with
the fact that nearly 20% of injuries occurred in the
workplace, and young healthy people are more likely to
be employed.

Injured patients were more likely to arrive via ambu-
lance, which may be a crude measure of injury severity
as ambulances are used almost solely for hospital trans-
fers in this region of Ghana. Although a measure of
severity of injury was beyond the scope of this work,
12% of injuries were to the head region, which may
translate into significant morbidity. Additionally, more
research is needed to understand the associated mental
health risk factors of the 3% of injuries were noted to
be related to self-harm.

Emergency medical transport and trauma systems are
in the nascent stage of development in many Low and
Middle Income Countries (LMIC). In Ghana, an EMS
service was initiated with 10 donated ambulances in
2003 when the Accra soccer stadium collapsed killing
hundreds of people. Previous work by Mock and col-
leagues showed that a significant percentage of patients
in Kumasi with severe trauma-related injuries die be-
fore transport to the hospital.'® In this sample, only
13% of patients were transported by ambulance. In-
creasing emergency medical transport services along
with improved pre-hospital and care of injured patients
may improve outcomes and decrease secondary disa-
bility.

This study, the first to characterize the adult population
seeking acute care at an ED in urban Ghana, highlights
the importance of a curriculum for acute medical pro-
viders that focuses on trauma and care of the acutely
injured. Previous work done in South Africa highlights
the need to assess patient characteristics seeking care to
inform a newly developed Emergency Medicine resi-
dency curriculum."” Access to increased training and
adherence to standard trauma protocols may reduce

140

disability and mortality even without increased finan-
cial resources to the site.

As stated above, this study noted that the incidence and
contribution of trauma to acute presentations was simi-
lar in Kumasi as in the US and Canada. However, as
noted by Mock et al, (1998) the associated morbidity
and mortality with these traumatic injuries is much
greater in LMIC’s. One particular reason may be the
lack of an organized team approach to these patients. A
multidisciplinary approach to the severely injured pa-
tient that would include surgery, trauma, orthopaedics,
pediatrics and trained emergency providers is im-
portant to improve the care of these patients, and is
currently lacking in Ghana.

Although injury mechanisms were well represented in
the patient population, the majority presented with
acute medical complaints concerns. The high percent-
age of patients seeking care for non-injury complaints
that needed a stretcher or assistance walking is an indi-
cator of the severity of illness with which this subset of
patients presented. These patients sought care for their
presenting complaints prior to the day on which data
were collected at a much higher rate than the injury-
related presentations and visited a facility prior to the
day data were collected. To further understand this
phenomenon, future research should consider if this
represents acute exacerbation of chronic disease among
this population.

To further address the needs of the presenting patient
population, systems changes such as the introduction of
a triage system, implemented by nurses, based on se-
verity of illness or injury could improve outcomes. In
South Africa, this very system has been shown to de-
crease wait times for critically ill patients18. In sum-
mary, the patient population that is presenting to this
Accident and Emergency Centre highlight the need for
increased resources and training in the care of acutely
ill and injured patients.

CONCLUSIONS

This study showed that more than one-third of non-
fatal adult visits to an urban ED in a LMIC were for
acute injury. It also displays the significant numbers of
patients who present with acute medical complaints.
Emergency physicians, nurses and support staff that are
specifically trained to manage both the acutely injured
patient and the critically ill medical patient would serve
this population well. Future work includes establishing
ongoing surveillance of acute injury and medical
presentations in collaboration with local and national
agencies on injury prevention and early recognition of
acute illness, particularly those related to motor vehicle
crashes and falls.
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