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Abstract Despite an increasing burden of injuries, prehospital transport systems remain underdeveloped in many
low- and middle-income countries. Little information exists on the use of prehospital services for trauma patients in
Zambia.

Method A prospective, observational study of trauma presentations was undertaken for 6 months in Lusaka, Zambia,
to establish the epidemiology and outcomes of injury in the region. In addition to demographics and mechanism of
injury, data were collected on prehospital transport as well as inpatient resources utilization. Trained study personnel
gathered data on trauma presentations 24 h a day. Statistical analysis was conducted using SAS 9.3 from a
Microsoft® Access database.

Results 3498 trauma patients were enrolled in the study on arrival to University Teaching Hospital (UTH). 3264
patients had a transport means recorded (95.3 %). Two-thirds (66 %) arrived within 6 h of injury, and 23 % arrived
within the first hour after injury. A majority arrived by private vehicle (53.4 %) or public transport (37.7 %); only
5.9 % were transported by public or private ambulance. Of those arriving within the first hour after injury, 69.1 %
came by private car, 24.6 % by public transport and 3.1 % by ambulance. There was a small statistical increase in
Kampala Trauma Score II among ambulance arrivals.

Conclusion Trauma patient use a variety of transport methods to get to UTH. A majority of patients use no formal
ambulance transport. Despite this fact, a majority arrives within 6 h of injury but receive no formal prehospital care.
An integrated, multilayered prehospital care and transport system may be the most effective approach for Zambia.
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In 2013, 973 million people suffered injuries requiring
health services and 4.8 million died from injuries [1].
Previous studies have indicated that 90 % of injury deaths
occur in low- and middle-income countries (LMICs) [2].
Survival from severe injuries is linked to rapid initiation of
treatment. Achieving this goal requires a system of pre-
hospital transport—formal or informal—to assist those
who could not otherwise reach care due to physical or
resource limitations. This essential component of effective
emergency care is lacking in many LMICs. When present,
such systems are varied in type, limited in scope, hampered
by long distances and poor infrastructure, and are most
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frequently used by either wealthy individuals or for inter-
facility transport [3-6].

Prehospital systems and their performance are poorly
studied in low-resource settings. The paucity of high-
quality research on emergency and prehospital care in
LMICs results in a critical lack of data for planning and an
underestimate of the public health problem posed by the
lack of such services [7, 8].

The insufficient availability of prehospital transport is
especially acute in Africa despite data that show the
majority of trauma fatalities in Africa occur before an
injured patient ever receives care [3]. Reasons cited for this
gap in emergency services include difficulty in providing
adequate coverage to dispersed populations over large
distances, as well as the perceived high cost of providing
prehospital care on the model of high-income countries.

Recent studies in LMICs, however, have cited the
effective use of diverse prehospital transport methods
including private vehicles, public transport, commercial
transport, police transport, nonmotorized transport, as well
as formal Emergency Medical Services (EMS) [9-12].
Since a higher proportion of patients in LMICs with sal-
vageable injuries die outside the hospital than in high-in-
come countries [4], emphasis must be made on prioritizing
rapid transport of sick and injured patients by any means to
health facilities.

Over a 6-month period, a trauma registry at University
Teaching Hospital (UTH) in Lusaka, Zambia, was estab-
lished to study the epidemiology and outcomes of injury
within the Lusaka area. The goal of this portion of the
trauma study was to assess the patterns of prehospital
transport for trauma patients, as well as evaluate whether
those methods were related to either injury severity or time
to presentation for care.

Materials and methods

From September 2011 to February 2012 a prospective,
observational study was conducted to capture data on
trauma patients presenting to UTH in Lusaka, Zambia—a
1400-bed urban, tertiary hospital that is the primary referral
hospital for 1.5 million people in Lusaka and the academic
referral hospital for the country.

The hospital Accident and Emergency (A&E) depart-
ments are divided by specialty with four main A&E units—
surgical (casualty), medical, pediatric, and obstetric.
Patients presenting to A&E units are cared for 24 h a day
by nurses, clinical officers, and physicians overseen by
consultant physicians. Resources at UTH include full lab-
oratory and blood bank services, an intensive care unit, a
radiology department with available radiography, com-
puted tomography, magnetic resonance, and ultrasound

imaging (the latter three modalities are not routinely used
for emergency patients) and operating theaters available
24 h a day.

Data were collected by dedicated research staff on all
trauma presentations (including pediatric trauma patients)
using a standardized data collection instrument. Data were
collected contemporaneously at the time of the trauma
presentations. Data were abstracted from the clinical
records and supplemented when necessary by direct inter-
view of the patient or their representative. Research per-
sonnel were trained in study protocols, use of study
instruments, and research ethics. Most were nurses, ancil-
lary medical staff or medical students but had no clinical
responsibilities while collecting data. Inpatient data col-
lection occurred twice daily on the wards and intensive
care unit to capture outcomes and inpatient resource uti-
lization. Principal Investigators and a Nurse Study Coor-
dinator provided oversight of the data collection.

Registry data included demographics (age, gender, res-
idence, and occupation); injury (injury mechanism, cir-
cumstances, location, and time); prehospital transport
(method and timing of transport to the hospital); as well as
clinical data (vital signs, injuries, and body locations
affected, A&E disposition). For admitted patients, resource
utilization data were recorded including length of stay, HIV
testing, operative procedures, use of blood products, and
30-day vital status. An injury severity score was calculated
for each patient using the revised Kampala Trauma Score
(KTS 1II) [13-15].

Data were recorded on study forms and entered into an
electronic database using Teleforms®. Teleforms® enables
hand-written text to be translated to computer readable files
and data was then stored in a Microsoft® Access database.
Data were analyzed using SAS (9.3, SAS Institute, Cary,
NC, USA) for all data summaries and statistical analyses.

Quantitative data were summarized using frequencies
and proportions for categorical variables; means and
medians were used for continuous variables. y> tests were
used to test for differences in categorical variables. After
establishing normality of distribution, t-tests were used to
test for differences in continuous variables. In order to rule
out any bias introduced by excluding 1195 patients with
missing data from length of stay (LOS) outcomes, trans-
portation method, KTS II score, and mortality were com-
pared between patients with LOS data and those missing
LOS data using a y* test.

Results

This study captured data on 3498 trauma patients pre-
senting to the surgical casualty ward at UTH in Lusaka
from September 2011 to February 2012 (3425 arrived
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3498 Trauma Patients
Presenting to Surgical
Casualty Ward

73 Trauma patients
"| “Brought-in-Dead”

3425 Patients presenting
Alive used for analysis
(100%)

161 Trauma patients
without transport

method or transport
time recorded (4.7%)

3264 Trauma patients with
complete transport
method and time (95.3%)

Fig. 1 Selection of trauma patients for inclusion in registry

alive, 73 patients coded as “brought in dead”). Figure 1
shows the study profile of trauma registry patients.

Transport method and time to hospital

Of the 3425 patients arriving alive to the hospital, data on
transport method and transit time are available for 3264
individuals (95.3 %). Despite being a regional and national
referral hospital, 66 % of patients arrived within 6 h of the
original injury and about a quarter of patients (23 %)
arrived within 1 h of injury.

The majority of trauma patients arrived via private car
(1743, 53.4 %) or public transport (1231, 37.7 %). Only a
small number of patients arrived via any form of ambu-
lance (194, 5.9 %). While the type of vehicle was also a
variable to be collected, this data element was recorded
23 % of the time (primarily for patients involved in road

Table 1 Transport method and time to presentation

traffic accidents) and was excluded from overall analysis.
Of 745 patients arriving within the first “golden hour,”
95.0 % presented using private or public transport. The
remainder used public or private ambulance services or
were brought in by the police.

Median times to presentation were significantly higher
for ambulance transports. This may be affected by public
ambulances which are often used for inter-facility transport
representing the second leg of transport to care. When
splitting out public from private ambulances time to pre-
sentation was noted to be shortest for private ambulance
services (1.71 h), followed by private car and “Other”
(primarily police transport) both which had median times
to presentation of 2 h (Table 1). The percentages of
patients arriving within the first hour after trauma were
identical for private ambulance and private vehicle
(29.5 %). Among RTAs, there was a higher percentage of
ambulance transports for trauma events involving a fatality
at the scene (29.6 vs 6.9 %, P < 0.001, Fig. 2).

The method of transport used was not significantly
associated with either time to presentation or distance with
the exception of those patients who either presented on foot
or by other (e.g., police) transport. Both of these groups
represented patients who presented early and from loca-
tions nearby to UTH (< 30 km; Fig. 2).

KTS II score

Of 3425 patients arriving alive to the hospital, 2784
patients had both transport type and injury severity (KTS
II) scores available. There were slight, though statistically
significant, differences in the KTS II scores of patients by
transport type (P = 0.0072, Table 2) with patients pre-
senting by ambulance having marginally lower KTSII
scores than those presenting by other means.

Of 3425 patients who arrived alive to the hospital, 1769
with documented transport method were admitted to the

Transport method n (%) Median time (h) <1 h to present
N %

All methods 3264 (100) 3.0 745 22.8
Ambulance (private) 10 (0.31) 1.7 3 29.5
Ambulance (public) 184 (5.6) 10.9 20 10.9
Private car 1744 (53.4) 2.0 515 29.5
Public transport 1233 (37.8) 5.7 183 14.8
Walked/carried/bicycle 64 (2.0) 5.6 10 15.6
Other® 29 (0.9) 2.0 14 48.3

# Other = police vehicle (n = 26), airplane (n = 3)
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Fig. 2 Method of pre-hospital transport by distance traveled

hospital. Of these, only 151 (8.6 % of 1769 admitted) had
exact length of stay (LOS) data available (142 were dis-
charged; 6 died; 3 left against medical advice).

Admission status

In addition, 408 patients were admitted for less than 24 h
and 15 patients were still in the hospital at the end of
inpatient data collection (30 days) with an unknown dis-
charge date. This yields a total of 574 patients (32.6 %)
with LOS data and methods of transport for analysis
(Table 3). Comparison of the modes of transport, KTS
score, and mortality for patients for whom LOS data were
available and those where LOS data was absent demon-
strated no significant differences, suggesting that excluding
them from the LOS analysis does not introduce bias. While
there was a trend toward higher rate of admission for
patients transported by ambulance or private vehicle, the
overall trend was not statistically significant (P = 0.1216)
(Fig. 3).

Table 2 Injury severity (KTS II) by transport method

Discussion

While there were no city-wide or national trauma registries
in Zambia to estimate the percentage that presented to
UTH, no other facilities existed in the region with
advanced trauma care capacities at the time of this study.
The number of patients presenting to private hospitals
could not be estimated as part of this study.

These data demonstrate that only 6 % of trauma patients
presented to UTH via public or private ambulance. This
number only increases to 6.9 % when police and air
transports were included. While a wide range of prehospital
systems exist across Africa—each with different structures,
capabilities, and transport times—this low rate of formal
prehospital transport is consistent with other studies across
the continent [16-26].

University Teaching Hospital is a regional and national
referral hospital. During the period of the study, it also
functioned as the main district hospital for trauma patients
in Lusaka District. Most patients in the study resided
locally with less than 2 % referred from outlying areas.
This may explain the relatively rapid transport times noted
in this study.

Furthermore, the relative speed of private and public
transport to deliver injured patients to emergency care
noted is likely indicative of the fact that this study was
carried out in a densely populated urban capital where
distances to the referral facility (UTH) are small. While
these results are consistent with data from other urban
settings across Africa [22-30], care must be taken not to
extrapolate directly to other settings with wider catchment
areas or rural areas where patients may be transported over
long distances to district or regional hospitals.

The small difference in mean KTS II scores for patients
compared by means of prehospital transport were statisti-
cally significant but unlikely to have clinical significance
(8.11-8.5). Such patients are characterized by mild to

Transport mode for patients with KTS II data available (N = 2784) N KTS II

Mean SD %
Ambulance 167 8.11 1.27 6.0
Private car 1545 8.38 1.22 55.5
Public transit 996 8.47 1.17 35.8
Walked/carried/bicycle 48 8.50 1.07 1.7
Other® 28 8.46 1.55 1.0
P = 0.0072

* Other = police vehicle, airplane
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Table 3 Length of stay admitted patients by transport method

Transport mode

Length of stay (days) by transport method

<1 n (%) 2-6 n (%) 7-27 n (%) >28 n (%) Total n (%)
Ambulance 25 (53.2 %) 11 (23.4 %) 4 (85 %) 7 (14.9) 47 (8.2 %)
Private car 216 (68.8 %) 67 (21.3 %) 18 (5.7 %) 13 (4.1 314 (54.7 %)
Public transit 162 (79.0 %) 32 (15.6 %) 9 (4.4 %) 2(0.1) 205 (35.7 %)
Walked/carried/bicycle 4 (80.0 %) 1 (20.0 %) 0 (0.0 %) 0 (0.0 %) 5 (0.9 %)
Other® 1 (33.3 %) 0 (0.0 %) 2 (66.7 %) 0 (0.0 %) 3(0.5 %)
Total (known LOS) 408 (71.1 %) 111 (19.3 %) 33 (5.8 %) 22 (3.8 %) 574 (100 %)

* Other = police vehicle (n = 2), airplane (n = 1)
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Fig. 3 Pre-hospital transport method by time to presentation

moderate injuries with similar clinical outcomes. As such
injury severity as prognosticated by the KTS II was not
considered to vary with prehospital transport method.
There was an increasing trend for ambulance use noted in
the patients admitted for greater than 4 weeks duration.

There were 628 (18.3 %) of patients for whom a KTS
I could not be calculated. These data were missing for
primarily an inability to measure BP accurately on very
small pediatric patients and morbidly obese patients due
to lack of appropriately sized BP cuffs in the Casualty
ward. This problem was noted at the first interim analysis
and additional equipment was procured to ensure the
ability to accurately measure BP and this complete the
KTS II score.

@ Springer

Some patients were referred to UTH for either specialty
care for significant injuries or simply for prolonged inpa-
tient care, which may not have been available at smaller
facilities. Without information on whether the final trans-
port recorded was from the scene of a trauma or, as is
commonly the case, from another health facility, makes
interpretation of this finding limited.

Patients “Brought in Dead” typically represented a
heterogeneous mix of patients who expired prior to arrival
as well as those who expired during the first 24 h of their
emergency evaluation and treatment in the Casualty Ward
or the Surgical Admitting Ward. For data collected in this
study, Brought in Dead refers only to patients that arrived
at UTH having expired.
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This study was not primarily focused on evaluating
informal prehospital care, nor did we uniformly collect
data on care provided by laypersons or police prior to
arrival. Anecdotal reports from hospital staff demonstrated
very little in the way of prehospital care provided by
nonambulance personnel and any care provided took the
form of bandaging of wounds and was not carried out as
part of a structured management plan as may be the case
when lay-responders are trained to conduct basic first aid
interventions prior to hospital transport.

The government of Zambia has made recent investments
to procure several hundred new ambulances and has begun
to distribute this fleet of emergency vehicles across the
country. While prehospital ambulance-based services may
be necessary for transporting a subset of critically ill
patients, these data suggest that significant improvements
in prehospital care and transport may be achieved by tar-
geting other factors (such as the public transport system)
when developing a rational prehospital system. Studies in
other highly urbanized settings in LMICs have demon-
strated limited efficacy and coverage of the population
using resource intensive prehospital systems based around
centralized dispatch of expensive prehospital transport
vehicles [3-5, 10, 11, 31-33].

The high percentage of injured patients who used public
transportation to reach UTH for treatment (38 %) indicates
the transport system may be an important target for inter-
vention when developing a city-wide prehospital care plan.
One improvement may be to have dedicated shuttles that
transport patients from densely populated and/or low-in-
come neighborhoods of the city directly to the local hospital
without making standard stops like other buses. Such a
simple intervention would provide more rapid transport of
low-income patients to care—albeit on a scheduled rather
than emergent basis. Planning for the efficient transport of
patients who are unable to secure private transportation is
an important part of any prehospital system.

Data have demonstrated that investments in basic and
intermediate prehospital care, which leverage the human
resources of lay providers and provide basic rapid transport
to care, can be on par with the cost-effectiveness of more
widely implemented health interventions, as measured by
cost per DALY averted [5, 34]. High-tech, advanced life
support prehospital systems may not achieve the same
degree of cost-effectiveness [3, 32]. For low-income coun-
tries with limited resources, such systems may inappropri-
ately tip the balance away from provision of basic service to a
large percentage of the population toward advanced services
being provided to a comparatively small number of indi-
viduals. In countries without well-established prehospital
systems, such imbalance could hamper the ability of pre-
hospital care to demonstrate real impact on the overall health
of the population. Such limitations are real and point to the

need to develop and evaluate models of prehospital transport
and care that are most cost-effective in these settings.

While the majority of the world’s population lives in
areas without access to formal emergency medical services,
informal patterns of prehospital transport and care do in
fact exist. By capitalizing on these existing patterns and
augmenting communities’ own ability to stabilize sick and
injured patients, prehospital systems can greatly leverage
their scope and coverage of the populations they serve. For
example, programs in several African countries have
focused on training lay-responders, transport drivers or
police personnel in basic first aid, hemorrhage control,
splinting of injured extremities, and proper transfer of
patients to prevent secondary injuries in transport, and have
shown promise [3, 11, 12, 35, 36]. An integrated prehos-
pital system in Zambia in the future might make effective
use of a multilayered approach which incorporates training
of members of local communities; first responders, such as
public school teachers, police personnel, and transport
drivers; as well as public and private ambulance transport
to more effectively provide prehospital care to injured
patients in Lusaka and throughout the country.

Conclusion

Injured patients in Lusaka present to the University
Teaching Hospital by a variety of transport methods. The
majority do not use ambulance transport of any kind. The
majority of patients arrive expeditiously, despite the lim-
ited use of formal prehospital services. In the future, pre-
hospital care planning in Lusaka could use an integrated,
multipronged approach that incorporates community
members, health professionals, and coordinates existing
public transport services to best facilitate the rapid aid and
transport of injured patients to care at local health facilities.
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