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ABSTRACT
Background: Road trauma represents a
significant yet neglected public health
challenge in Zambia leading to loss of lives,
severe disabilities and hampering development.
It disproportionately affects low and middle
income countries (LMIC) with 90% of all road
deaths occurring there. Zambia, like many other
LMIC lacks robust evidence to guide road
safety initiatives and program planning due to
limited research, poor quality data and
competing health priorities.

trauma-related details. Depending on the quality
of data obtained, statistical methods were
applied to explain the epidemiology including
Chi-square, t-tests and proportional tests were
used to assess the differences in means and
proportions, respectively.
Results: The road trauma data at MMH are very
poor evidenced by a lot of missing variables for
road trauma cases that would aid understanding
of the epidemiology of road trauma cases seen at
the facility. However, of the 449 road trauma
cases reviewed, 62.4% of these were males. The
highest road trauma burden was recorded
among those aged 15-44. Time trend analysis
shows a decreasing pattern in road deaths in
Monze district. The case-fatality rates were very
high with more than 90% the of deaths occurring
before arrival at the hospital. However, many
case files lacked data on occupation, education
level, type of road user, type of vehicles
involved and time of collision.

Objectives: We aimed to investigate the
epidemiology of road trauma cases seen at a
general hospital in Monze district from 2013 to
2017. We further assessed the road trauma data
quality as captured by the hospital registry.
Methods: We reviewed records for all road
trauma cases seen at Monze Mission Hospital
from 2013 to 2017. Descriptive statistics were
used to summarised using means and
proportion. We further assess the variables
captured for each case that presented at the
hospital including socio-demographic and

Conclusion: The available data at MMH
suggested that young and active people aged 1544 years were the most affected of road trauma
in Monze district, with males experiencing a
higher burden than females. The data also
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official Zambian reports indicate less than 2000
deaths per year, signalling potential
underreporting3. Like many other LMIC, the
overall authority in reporting estimates of road
trauma in Zambia is the police3. The health care
system also collects road trauma data but tends
to collect data only on severe cases and deaths.
However, to the authors' knowledge, there is no
formal system that links the two data sources,
the hospital and the police. Overwhelming
evidence exists that suggests major
underreporting of road trauma events reported
by the police and/or the hospitals alone8-12.
Compounded by inadequate road trauma
research to inform decision-making, poor data
quality, lack of a standardised road trauma
surveillance system and competing health
priorities, both the road trauma burden and
underreporting in Zambia will only continue to
worsen. It is, therefore, essential to begin to
highlight the magnitude of the problem at a local
level and lay a foundation for future research.

showed a decreasing trend in the road trauma
burden in Monze district. However, these
results should be interpreted with great caution
as the data are highly unreliable due to
suspected very high levels of underreporting.
INTRODUCTION
Road trauma kills over 1.3 million people
annually and leaves 20 to 50 million people with
severe injuries and disabilities1,2,3. Low-and
middle-income countries (LMICs), with only
54% of the world's motor vehicles, share a
disproportionate burden of 90% of all road
trauma fatalities 3. Furthermore, 50% of the road
trauma victims are vulnerable road users
including cyclists and pedestrians3. Poor roaduser behaviour i.e. speeding, drunk-driving,
poor seat-belt use, increasing number of
defective vehicles, poor road infrastructure and
poor road traffic law enforcement are some of
3
the known risk factors . These are then
compounded by inadequate and poor access to
3,4
health facilities .

In this study, we assessed the road trauma
burden in rural Zambia, looking at trends,
epidemiology of road trauma cases in Monze
district. We collected data from the trauma
registry at MMH collected from 2013 to 2017.
We further assessed the road trauma data quality
and surveillance system at this district health
facility.

Road trauma results in considerable cost to the
healthcare systems as well as to affected
individuals and their families. Many are left in
poverty due to loss of breadwinners, loss of
livelihood and high expenditures from hospital
admission and use of rehabilitative services5,6.
The economic cost associated with road trauma
alone in LMIC is far more than what they
receive in developmental aid from donor
countries7.

METHODS
Research design
This study was a quantitative cross-sectional
survey. We conducted a retrospective records
review for road trauma records collected from
2013 to 2017 at a district general hospital in
Monze district in Zambia.

Zambia has one of the highest mortality rates
from road trauma in the world3. The World
Health Organisation (WHO) estimates that
more than 3500 people die annually in Zambia
from road trauma representing 24.7 deaths per
3
100,000 population . On the other hand, the
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Ministry of Health's National Health Research
Authority and the Monze Mission Hospital
Management. To ensure privacy and
confidentiality, codes were used in place of
patients' names.

Study setting
Monze Mission hospital is the only hospital and
trauma centre in Monze district serving a
catchment population of nearly 220,000
13
people . A major highway crosses the district
linking the Southern province to the rest of the
country. Complicated cases are referred directly
to the University Teaching Hospital (UTH),
Zambia's largest tertiary hospital and trauma
centre.

Data management and analysis
Data were extracted, organized and analysed in
Stata version 15 (StataCorp, College Station,
TX, USA). Descriptive statistics were used to
summarize categorical variables using
frequencies and proportions while means and
standard deviations were used to describe
numerical continuous variables. Age (in years)
was grouped into Early childhood (<5 years),
School-going (5-14 years), Early adulthood and
active workforce (15-44 years), Late adulthood
(45-59 years) and Elderly and retired (>60
years). Two-sided chi-square tests, two-sample
t-tests and two-sample proportion tests were
used to compare the records by sex, age, type of
injuries, outcomes and other characteristics.
Statistical significance was defined as p-values
of less than 0.05. Although initially planned for,
complex regression analyses could not be
conducted due to high levels of missing data.

Study population
The study population included all road trauma
cases seen at MMH from January 2013 to
December 2017. We reviewed and analysed all
case files of road trauma patients seen at MMH
within the specified study period including
those that died before arrival at the hospital.
Data collection instrument
The data were collected from the inpatient,
outpatient and mortuary records in September
2018 into our study database. Key variables that
were collected include age, sex, education level,
occupation, types of vehicles involved, date
reported to hospital, types of injuries, length of
hospital stay, injury outcome and admission
status. Road traffic crashes were defined using
the WHO's International Classification of
Diseases (ICD-10) as any collision occurring on
a public roadway that involved at least one
motor vehicle14.

RESULTS
Characteristics of road trauma victims
Of the 449 road trauma cases recorded at MMH
from January 2013 to December 2017, 62.4%
were males. The mean age of all road trauma
victims was 34.3 years (± 14.4 years) with the
youngest victim being 10 months old while the
oldest was 91 years old. There was no
significant difference in the mean ages between
males and females (95%CI -0.4, 5.4 years,
p=0.0849). Table 1 below presents a summary
of the missing data variables and the
characteristics of the road trauma victims seen
at MMH from 2013 to 2017.

Research ethics
Ethical approval to conduct this study was
granted by the University of Melbourne's
Medicine and Dentistry Human Ethics Subcommittee (ID-1851573) and the Excellence in
Research Ethics and Science (ERES) Converge,
Zambia (Ref:No.2018-Aug-017). Further
written authorisation was granted by the
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Table 1: Characteristics of the road trauma cases seen at Monze Mission Hospital (2013-2017)
Patient characteristics (n=449)
Sex
Female
Male
Age (years)
Residence
Monze Residents
Non-Monze Residents
Occupation
Education level
Date of Collision
2013
2014
2015
2016
2017

N (Percentage) or Mean (?
Standard Deviation)
169(37.6%)
280(62.4%)
34.3(?
14.4;0.83-91)
186(41.4%)
263(58.6%)
130(29.0%)
85(18.9%)
115(25.6%)
85(18.9%)
34(7.6%)

Time of collision
Daylight
Night time
Dawn/Dusk
Type of vehicles involved
Motor vehicle vs. motor vehicle
Motor vehicle vs. pedestrian
Motor vehicle vs. bicycle
Motor vehicle vs. motorcycle
Motor vehicle vs. other(specify)
Type of road user
Driver
Passenger
Pedestrian
Cyclist
Motorcyclist
Other(specify)
Type of injury
Soft Tissue Injuries
Dislocations
Fractures
Traumatic Amputations
Spinal Injuries
Head Injuries
Length of hospital stay (days)
Patient outcome
Discharged
Referred
Died
Died before arrival
Died in hospital

289(72.1%)
9(2.2%)
69(17.2%)
5(1.3%)
10(2.5%)
19(4.7%)
3.3 (?
5.6;1-60)
371(82.6%)
25(5.6%)
53(11.8%)
48(90.6%)
5(9.4%)
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The young adults and the productive age group (15 to 44) accounted for most the cases. However,
there was no significant difference in the proportions affected between males and females in each
age group (Table 2).
Table 2: Road trauma cases seen at MMH by age group and sex (2013-2017)
Age group

Females

Males

Total road
trauma cases
at MMH
n
%

Percentage
difference (MalesFemales)
%

95%CI (p-value)

n

%

n

%

%

<5 years

1

0.7

1

0.4

2

0.5

-

-

5-14 years

4

2.7

5

2.0

9

2.2

-0.7%

-20.6,19.2%, (p=0.9449)

15-44
years
45-59
years
60 years+

106

70.2

200

78.4

306

75.4

-8.2%

-2.2, 18.6%, (p=0.1108)

24

15.9

37

14.5

61

15.0

-1.4%

-19.9,17.1% (p=0.8829)

16

10.6

12

4.7

28

6.9

-5.9%

-25.2,13.4% (p=0.5713)

Total

151

100

255

100

406

100

Distribution of road trauma cases by year of occurrence
Of the total cases reviewed in this study, 29% were from the year 2013, 18.9% were cases from the
year 2014. Injuries that happened in 2015 constituted 25.6% of the cases while those from 2016
contributed 18.9% of the cases and year 2017 contributed 7.6% cases to the total seen. Across all
these years, there was no significant difference between males and females affected by road trauma.
Table 3 below presents the road trauma cases seen at MMH summarised by gender from 2013 to
2017. On overall, there appeared to be a 73.9% reduction in the total number of cases from those seen
in the year 2013 to those seen in the year 2017, figure 1 below summarizes this trend.
Table 3: Road trauma cases seen at MMH by year and sex (2013-2017)
Year

Females

Males

Total road
trauma cases
at MMH
n
%

Percentage
difference (MalesFemales)
%

95%CI (p-value)

n

%

n

%

2013

41

31.5

89

68.5

130

29

37

19.7,54.1 (p=0.0001)

2014

31

36.5

54

63.5

85

18.9

27.1

5.8,48.3 (p=0.016)

2015

53

46.1

62

53.9

115

25.6

7.8

-10.5, 26.1 (p=0.4031)

2016

34

40

51

60

85

18.9

20

-1.3, 41.3 (p=0.0706)

2017

10

29.4

24

70.6

34

7.6

41.2

7.6,74.8 (p=0.0264)

Total

169

37.6

280

62.4

449

100

24.7

15.5,34 (p=0.0000)
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Figure 1: Trends in the road trauma case at
MMH from by sex (2013-2017)

(15.4%; 95% CI 5.4, 25.4%, p=0.0033) and the
hot dry season (31.6%; 95% CI 20.9, 42.3%,
p=0.0000). Table 4 below presents a summary
of the seasonality of the road crashes and the
associated p values.
Table 4: Road trauma cases seen at MMH by
Season
Total road
Percentage
95% CI
seasons of thetrauma
yearcases
(2013-2017)
at
difference
(p-value)
MMH

Road trauma cases, summarised by months, the
number of road trauma cases grew towards the
end of each year and peaked in December. The
lowest road trauma cases were recorded in the
early months of each year. Figure 2 below
presents summary monthly trends for road
trauma cases seen at MMH from 2013 to 2017.
Figure 2: Monthly trend in the road trauma
cases at MMH (2013-2017)

(Compared to
Rainy season)
%

n

%

%

Rainy
(NovemberApril)
Cold dry
(May-August)

220

4
9

-

-

151

15.4

5.4, 25.4
(0.0033)

Hot dry
(SeptemberOctober)

78

3
3.
6
1
7.
4

31.6

20.9, 42.3
(0.0000)

Total

406

1
0
0

The documented type of injuries seen within the
period varied from soft tissue injuries (72.1%),
fractures (17.2%) head injuries (4.7%), spinal
injuries (2.5%), dislocations (2.2%) and
traumatic amputations (1.3%). There was no
statistically significant difference in the
distribution of these injuries based on gender
and age groups. Tables 5 & 6 below presents
these summaries.
Distribution of road trauma cases by seasons
We also assessed the burden of road trauma
cases by the season in which they happened.
Cases that happened during the rainy season
were significantly more compared to road
trauma cases seen in the cool dry season
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Table 5: Road trauma cases seen at MMH by type of injury and sex (2013-2017)
Type of injury

Females

Males

Total road
trauma cases at
MMH
n
%

Percentage difference
(Males-Females)

95%CI (p-value)

n

%

n

%

%

%

Soft Tissue
Injuries
Joint dislocations

101

67.3

188

74.9

289

72.1

7.6

-3.5, 18.6 (0.1706)

1

0.7

8

3.2

9

2.2

2.5

-17.6, 22.6 (0.8876)

Fractures

34

22.7

35

13.9

69

17.2

8.7

-26.9, 9.4 (0.3478)

Traumatic
amputations
Spinal injuries

4

2.7

1

0.4

5

1.3

-

-

3

2

7

2.8

10

2.5

0.8

-19.2, 20.8 (0.9421)

Head injuries

7

4.7

12

4.8

19

4.7

0.1

-19.6, 19.9 (0.9913)

150

100

251

100

401

100

24.72

15.5,34 (0.0000)

Total

Table 6: Road trauma cases seen at MMH by type of injury, sex and age group (2013-2017)
Type of injury

Age group
<5 years

5-14 years

15-44

Total
45-59 years

years

60 years
+

n

%

n

%

n

%

n

%

n

%

n

%

Soft tissue injuries

2

100

6

75

228

75.5

36

59

17

60.7

289

72.1

Joint dislocations

0

0

0

0

8

2.6

1

1.6

0

0

9

2.2

Fractures

0

0

1

12.5

45

14.9

16

26.2

7

25

69

17.2

Amputations

0

0

0

0

4

1.3

1

1.6

0

0

5

1.3

Spinal injuries

0

0

0

0

8

2.6

2

3.3

0

0

10

2.5

Head injuries

0

0

1

12.5

9

3

5

8.2

4

14.3

19

4.7

Total

2

100

8

100

302

100

61

100

28

100

401

100

Length of hospital stay following road trauma

hospital compared to the male patients and this
was significant at 5% for injury victims aged 15
to 44 (95% CI 1, 3.2 days, p=0.0003). Table 7
below presents a summary by gender of the
victims, the length of stay in hospital following
the road trauma event.

Among all road trauma victims, those that were
admitted at the hospital, the average number of
days spent in the hospital was 3.3 days (± 5.6
days). However, the days admitted varied from
1 day to 60 days in hospital. On average, the
female patients stayed 2.10 days longer in
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Table 7: Road trauma cases seen at MMH by the length of hospital stay (in days)
Age group

Females
n

Males

<5 years

1

Mean days
(?
SD)
2(-)

5-14 years

4

10.3 (?
15.9)

4

1(0)

8

15-44 years

104

4.4 (?
5.7)

194

1.8 (?
1.2)

45-59 years

24

4.2 (?
4.9)

37

60 years+

16

5.2 (?
6.2)

Total

149

4.6 (?
6)

n
1

Mean days
(?
SD)
2(-)

Total road trauma
cases at MMH
n
Mean days
(?
SD)
2
2(-)

Mean difference
(Females-Males)
Days

95%CI (p-value)
Days

-

-

5.6 (?
11.5)

9.3

-10.2,28.7 (0.2883)

298

2.7 (?
3.7)

2.6

1.8, 3.4 (0.0000)

4.7 (?
8.9)

61

4.5 (?
7.6)

-0.4

-4.4, 3.6 (0.8261)

12

7.4 (?
16.6)

28

6.1 (?
11.6)

-2.2

-11.5, 7.0 (0.6246)

248

2.5 (?
5.2)

397

3.3 (?
5.6)

2.1

1, 3.2 (0.0003)

Injury outcomes and admission status
Overall, 82.6% of the cases were discharged, 5.6% were referred for specialised care and 11.8% died
either on scene, on route to the hospital and while in hospital. There was no statistically significant
difference in the population case fatality rate between females and males (-0.04%; 95% CI -18, 17.9
p=0.997). The discharge and referral rates were also similar between males and females. Table 8
below presents a summary by gender the injury management outcomes.
Table 8: Outcomes of the road trauma cases seen at MMH (2013-2017)
Age group

Discharged
Died
Referred
Total

Females

Males

n

%

n

%

135
20
14
169

79.9
11.8
8.3
100

236
33
11
280

84.3
11.8
3.9
100

Total road trauma
cases at MMH
n
%
371
53
25
449

82.6
11.8
5.6
100

Percentage difference
(Males-Females)
%
4.4
-0.04
-4.4

95%CI (p-value)
%
-3.8, 12.6 (0.280)
-18, 17.9 (0.997)
-22.8, 14.1 (0.658)

Among the fatalities, 90.6% of them died before reaching the hospital, and this was consistently high
in all the study years except for 2015, which recorded no pre-hospital deaths (Table 9). Most of these
deaths occurred in the rainy season (43.4%), followed by the cool-dry season (37.7%) and the lowest
number was in the hot-dry season (18.9%).
Table 9: Road trauma fatalities by place of death from 2013 to 2017
Year

Died before arrival at the hospital

Died in hospital

Total road trauma deaths at MMH

n

%

n

%

n

%

2013

16

100

0

0

16

30.2

2014

18

90

2

20

20

37.7

2015

0

0

2

100

2

3.8

2016

1

50

1

50

2

3.8

2017

13

100

0

0

13

24.5

Total

48

90.6

5

9.4

53

100
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The case fatality rates at Monze Mission Hospital
were highest in 2017 (38.2%) and lowest in 2015
(1.7%) (Table 10). There was an upward trend of
both mortality and case fatality rates from 2013 to
2014 and then a deep drop from 2014 to 2015 where
they plateaued until 2016. From 2016 to 2017, there
was an upward spike in both rates with the case
fatality rate having a 16-fold increase from 2.4% to
32.2% (Figure 3).

contributed to high admission rates and extended
hospital stays. Studies show that a high proportion of
non-fatal injuries puts pressure on the healthcare
system due to increased usage of medical, surgical
6,23-25
and rehabilitative services
. Additionally, road
trauma victims and their families are drawn deeper
into poverty due to loss of livelihood, delayed and
inability to return to work23,32,43. Finally, Road trauma
victims are further at risk of both physical disability
and mental illness such as depression and posttraumatic stress disorder29,30.

Data completeness
We observed high level data on Type of Injury for
11% of the cases Age for 10% of the cases. However,
data on Occupation, Education level, Type of road
user, Type of vehicles involved and Time of collision
were completely missing. Information on the
residences of the road trauma victims was unreliable
as all fatalities were recorded as non-Monze
residents.

Our study also indicates that, a significantly high
rate of road trauma events occurred during the rainy
season, this suggests the importance of seasonality
in the aetiology of road trauma. Similar results have
also been reported generally in other African
16,31
countries . However, in the current study the
highest risk of road crashes was at the beginning of
the rainy season and the lowest risk towards the end.
It is further important to also note that this is also the
period of festivities in this region. In this season
therefore, road-user behaviour, such as drunkdriving and over-speeding are important factors to
consider in interpreting these findings. Therefore,
better road infrastructure and enforcement of road
traffic laws and regulations, particularly at the
beginning of the rainy season is a critical preventive
measure for road trauma in Zambia.

DISCUSSION
The findings of this study indicate that there is poor
road trauma data management at Monze Mission
Hospital. This, therefore, results in major underreporting and consequently, the epidemiological
discussion in this paper may not truly represent the
situation in Monze district. The general trend as
observed from road trauma victims that were
attended to at MMH showed a declining trend.
However, road trauma remains an important public
health problem mainly for the young adults aged 15
to 44 representing the productive age group in many
countries. Our findings further indicate that men are
the highest affected with road trauma compared to
females. These results agree with findings from
many other studies that report similar results15-22.
This therefore means that young people, young men
in particular, are at a highest risk of being affected in
road trauma and require particular targeted
interventions to protect them from this worsening
public health problem.

The overall case-fatality in our study is at 11.8% for
both sexes with the mortality rate being consistently
below the estimated national average of 24.7 deaths
per 100,000 people3. For a rural district, higher
numbers than these are expected, as shown by
studies done in similar rural settings which have
consistently shown that road trauma causes more
mortalities and morbidities among poorer
communities as compared to urban ones21,32,33. As
such, road trauma has been implicated as one of the
drivers of underdevelopment and poverty in these
communities3. Our study on the contrary, may have
been affected by poor quality data with a high
potential for underreporting, hence could not show

Furthermore, our study showed a huge healthcare
demand to cover for the non-fatal injuries which
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similar findings as the other studies.

initiatives and road safety policy. Furthermore, the
information collected in the current road trauma
hospital based surveillance system is not readily
available as it requires to be manually collated from
different handwritten, paper-based records. This
poor data quality may reflect the general
incompleteness of health data in Zambia which
handicaps the decision-making process and
priorities for health.

In our study, more than 90% of the deaths occurred
before the victims arrived at the hospital, either at the
scene or in-transit to the hospital. However, this
finding is not particular to underdeveloped nations,
similar estimates have also been reported among
developed communities33,34. These findings highlight
the critical need for emergency response and
coordination in both these settings if we are to save
35
lives from road trauma. Seidenberg et al. found that
only 5.8% of injury cases seen at Zambia's largest
trauma centre, the University Teaching Hospital,
arrive by ambulance. For a rural district like Monze,
the proportion of trauma victims that arrive by
ambulance is likely to be less than this. This,
therefore, presents as an opportunity for reducing
this extremely high prehospital fatality rate, through
investment in quality emergency response for road
trauma.

Though not fully utilised, Hospital-based trauma
registries have been reported to be more costeffective way of road trauma surveillance for
resource-limited countries as opposed to relying on
police data alone38. Some African countries have
established integrated country-wide or facilitybased injury surveillance systems that have had
varying levels of success39-42. Kobusingye and Lett 42
described a low-cost approach in setting up this
system, that integrated data collection into already
existing and functional systems. Their one-page
tool ensures minimal data burden for users and
meets the attributes of an effective surveillance
37
20
system . However, Sango et al cautions against
setting-up a surveillance system that is based
entirely on health facility data. They advised that
such a system should be linked to the police records
to ensure more efficiency and lower levels of
underreporting. There is thus, no better opportunity
than now for Zambia to start rethinking her
surveillance approach toward road trauma
surveillance particularly with the “Decade of
Action of Road Safety, 2011-2020” nearing its end3.
This would be an important step towards reducing
road trauma injuries and deaths in Zambia.

Furthermore, our findings show a reduction in the
number of road trauma cases and mortality rates
from 2013 to 2017. However, to the best of the
authors' knowledge, there were no specific programs
targeting reduction of road trauma in the district
during this period. This unexplainable reduction in
the road trauma cases, together with the high level of
missing data, make these findings unreliable and
difficult to use. It is, therefore, likely that the burden
of road trauma in Monze district is higher than
reported and reflects the high-level of
underreporting many African countries experience911,36
.
An effective injury surveillance system is required
to be simple, flexible, reliable, timely, sustainable
37
and useful to those for whom the data are collected .
Our study highlights critical reflections for road
trauma surveillance in Zambia. The data collected
through the current surveillance system is not
reliable compounded by a lot of missing data and
indicates potential for massive underreporting of
road trauma events. Consequently, this information
captured is not very useful in guiding road safety

Strengths and limitations
Our study describes the burden of road trauma and
in part assesses the reliability of the district hospital
based trauma registry for surveillance purposes in
Zambia. Therefore, the study helps to highlight the
district-level trauma burden and the challenges
facing road trauma surveillance in similar settings.
These findings will be useful at the local level in
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Medical Journal of Zambia, Vol. 46 (4): 264 - 276 (2019)

planning for both road safety regulation, data
collection for road trauma and health services
planning for trauma care.

people being affected by the road trauma, assessing
the burden of mental and physical disability among
road trauma victims as well as the economic impact
of road trauma on families and the healthcare system
is critically needed. Finally, it is imperative for
Zambia to estimate the true road trauma burden
using advanced methodologies such as the capturerecapture method by using multiple data sources.

However, we used a cross-sectional design and use
of pre-existing hospital data which may introduce
some selection bias into the study, since not all road
trauma cases made it to the hospital. It is possible
that those that do not present to the hospital have
different characteristics to those that do.
Additionally, the poor data quality and missing
information did not allow us to conduct complex
analyses and adjust for potential confounders and
predictors of road trauma-related deaths. This poor
data quality also make it difficult to make
meaningful inferences and recommendations.

ACKNOWLEDGEMENTS
Acknowledgements go to the Melbourne School of
Population and Global Health, the Australian
Department of Foreign Affairs and Trade (DFAT)
and Australia Awards Program.
REFERENCES

CONCLUSIONS AND RECOMMENDATIONS

1. Institute of Health Metrics and Evaluation. GBD
2016 Protocol: global burden of diseases,
injuries and risk factors. Institute of Health
Metrics and Evaluation; 2016. [Available from:
https://vizhub.healthdata.org/gbd-compare/.]
th
Accessed on 17 March 2018
2. The World Health Organisation. World report on
road traffic injury prevention. Geneva,
Switzerland: World Health Organisation; 2004.
3. The World Health Organisation. Global status
report on road safety 2015. Geneva, Switzerland:
World Health Organisation; 2015.
4. Nantulya VM, Reich MR. The Neglected
Epidemic: Road Traffic Injuries In Developing
Countries. BMJ: British Medical Journal.
2002;324(7346):1139-41.
5. Koustuv Dalal, Zhiquin Lin, Mervyn Gifford,
Svanström L. Economics of global burden of
road traffic injuries and their relationship with
health system variables. International Journal of
Preventive Medicine. 2013(12):1442.
6. Reddy GMM, Negandhi H, Singh D, Singh AJ.
Extent and determinants of cost of road traffic
injuries in an Indian city. Indian Journal Of
Medical Sciences. 2009;63(12):549-56.
7. Bawah A, Welaga P, Azongo DK, Wak G, Phillips
JF, Oduro A. Road traffic fatalities - a neglected
epidemic in rural northern Ghana: evidence from

Road trauma remains a significant public health
challenge in Monze district in Zambia. However,
assessing its epidemiology was very challenging
due to poor quality data. This is likely to be the
general picture in Zambia and therefore, impacts on
decision-making and resource allocation within the
road safety agencies and the health services
organisation.
Health planners and policymakers in Zambia should
consider setting up active and reliable hospitalbased trauma registries. We further recommend data
linkages between the hospital based registries and
police databases. The low-cost approaches used by
other countries in the region could easily be
replicated, particularly with already existing
validated tools. There is also a great need for
investing in emergency response services as well as
improvements in post-crash care to improve
survival of victims of road trauma.
Finally, we recommend conducting a larger
population-based study that would assess both the
burden of road trauma and the current surveillance
system at a larger scale. We further recommend,
conducting further studies to explore timeliness,
simplicity, usefulness of the existing road trauma
surveillance system in Zambia. With a lot of young
274

Medical Journal of Zambia, Vol. 46 (4): 264 - 276 (2019)

the Navrongo demographic surveillance system.
Injury Epidemiology. 2014;1(1):22.
8. Adeloye D, Thompson JY, Akanbi MA, Azuh D,
Samuel V, Omoregbe N, et al. The burden of road
traffic crashes, injuries and deaths in Africa: a
systematic review and meta-analysis/ Incidence
des accidents, traumatismes et victimes de la
route en Afrique: revue systematique et metaanalyse/ La tasa de colisiones, traumatismos y
muertes en las carreteras africanas: una revision
sistematica y un metaanalisis. Bulletin of the
World Health Organization. 2016(7):510.
9. Al-Madani HMN. Global road fatality trends'
estimations based on country-wise micro level
data. Accident; analysis and prevention.
2018;111:297-310.
10.Chokotho LC, Matzopoulos R, Myers JE.
Assessing quality of existing data sources on
road traffic injuries (RTIs) and their utility in
informing injury prevention in the Western Cape
Province, South Africa. Traffic injury
prevention. 2013;14(3):267-73.
11.Sauerzapf V, Jones AP, Haynes R. The problems
in determining international road mortality.
Accident; analysis and prevention.
2010;42(2):492-9.
12.Razzak JA, Shamim MS, Mehmood A, Hussain
SA, Ali MS, Jooma R. A successful model of
road traffic injury surveillance in a developing
country: process and lessons learnt. BMC Public
Health. 2012;12(1):357.
13.Central Statistical Office. Zambia Population
and Demographics Projections 2011-2035.
Lusaka, Zambia: Central Statistical Office;
2 0 1 0 . [ Av a i l a b l e f r o m :
http://zambia.opendataforafrica.org/ZMPHC20
15/population-and-demographic-projections2011-2035] Accessed on 19th June 2018.
14.The World Health Organisation. International
statistical classification of diseases and related
health problems-10th revision (ICD-10). Fifth
ed. Geneva, Switzerland: World Health
Organisation; 2016.
15.Al-Maniri AAN, Al-Reesi H, Al-Zakwani I,
Nasrullah M. Road traffic fatalities in oman from

1995 to 2009: evidence from police reports.
International journal of preventive medicine.
2013;4(6):656-63.
16.Amoh-Gyimah R, Aidoo EN, Akaateba MA,
Appiah SK. The effect of natural and built
environmental characteristics on pedestrianvehicle crash severity in Ghana. International
journal of injury control and safety promotion.
2017;24(4):459-68.
17.Ditsuwan V, Veerman LJ, Barendregt JJ, Bertram
M, Vos T. The national burden of road traffic
injuries in Thailand. Population Health Metrics.
2011;9(1):2.
18.Garrib A, Herbst Abraham J, Hosegood V,
Newell M-L. Injury mortality in rural South
Africa 2000 – 2007: rates and associated
factors*. Tropical Medicine & International
Health. 2011;16(4):439-46.
19.Patel A, Krebs E, Andrade L, Rulisa S, Vissoci
JRN, Staton CA. The epidemiology of road
traffic injury hotspots in Kigali, Rwanda from
police data. BMC public health. 2016;16:697.
20.Sango HA, Testa J, Meda N, Contrand B, Traore
MS, Staccini P, et al. Mortality and Morbidity of
Urban Road Traffic Crashes in Africa: CaptureRecapture Estimates in Bamako, Mali, 2012.
PLoS One. 2016;11(2):e0149070.
21.Schlottmann F, Tyson AF, Cairns BA, Varela C,
Charles AG. Road traffic collisions in Malawi:
Trends and patterns of mortality on scene.
Malawi medical journal : the journal of Medical
Association of Malawi. 2017;29(4):301-5.
22.Ul Baset MK, Rahman A, Alonge O, Agrawal P,
Wadhwaniya S, Rahman F. Pattern of Road
Traffic Injuries in Rural Bangladesh: Burden
Estimates and Risk Factors. International journal
of environmental research and public health.
2017;14(11).
23.Heron-Delaney M, Warren J, Kenardy JA.
Predictors of non-return to work 2 years postinjury in road traffic crash survivors: Results
from the UQ SuPPORT study. Injury.
2017;48(6):1120-8.
24.Michael F, Diana B, Karinne L. Factors
associated with return-to-work and health
275

Medical Journal of Zambia, Vol. 46 (4): 264 - 276 (2019)

34.Ben B, Cameron PA, Fitzgerald MC, Judson RT,
Teague W, Lyons RA, et al. Road safety: serious
injuries remain a major unsolved problem. 2017.
p. 244-9.
35.Seidenberg P, Cerwensky K, Brown RO,
Hammond E, Mofu Y, Lungu J, et al.
Epidemiology of injuries, outcomes, and hospital
resource utilisation at a tertiary teaching hospital
in Lusaka, Zambia. African Journal of
Emergency Medicine. 2014;4(3):115-22.
36.Abegaz T, Berhane Y, Worku A, Assrat A, Assefa
A. Road Traffic Deaths and Injuries Are UnderReported in Ethiopia: A Capture-Recapture
Method. PLoS One. 2014;9(7):e103001.
37.Holder Y, Peden M, Krug E, Lund J, Gururaj G,
Kobusingye O. Injury surveillance guidelines.
G e n e v a , S w i t z e r l a n d : Wo r l d H e a l t h
Organisation; 2001.
38.Juillard C, Kouo Ngamby M, Ekeke Monono M,
Etoundi Mballa GA, Dicker RA, Stevens KA, et
al. Exploring data sources for road traffic injury
in Cameroon: Collection and completeness of
police records, newspaper reports, and a hospital
trauma registry. Surgery. 2017;162(6S):S24-S31.
39.Tyson AF, Varela C, Cairns BA, Charles AG.
Hospital mortality following trauma: An analysis
of a hospital-based injury surveillance registry in
sub-Saharan Africa. Journal of Surgical
Education. 2015;72(4):e66-e72.
40.Chichom Mefire A, Etoundi Mballa GA, Azabji
Kenfack M, Juillard C, Stevens K. Hospitalbased injury data from level III institution in
Cameroon: Retrospective analysis of the present
registration system. Injury. 2013;44(1):139-43.
41.Thanni LOA, Kehinde OA. Trauma at a Nigerian
teaching hospital: Pattern and documentation of
presentation. African Health Sciences.
2006;6(2):104-7.
42.Kobusingye OC, Lett RR. Hospital-based trauma
registries in Uganda. Journal of Trauma - Injury,
Infection and Critical Care. 2000;48(3):498-502.

outcomes among survivors of road crashes in
Victoria. Australian and New Zealand Journal of
Public Health. 2010;34(2):153-9.
25.Mayou R, Bryant B. Consequences of road
traffic accidents for different types of road user.
Injury. 2003;34(3):197-202.
26.Bambach MR, Mitchell RJ. Estimating the
human recovery costs of seriously injured road
crash casualties. Accident Analysis &
Prevention. 2015;85:177-85.
27.Kohler RE, Tomlinson J, Chilunjika TE, Young
S, Hosseinipour M, Lee CN. “Life is at a
standstill” Quality of life after lower extremity
trauma in Malawi. Quality of Life Research.
2017;26(4):1027-35.
28.Utriainen R, Pöllänen M, Liimatainen H. Road
safety comparisons with international data on
s e r i o u s l y i n j u r e d . Tr a n s p o r t P o l i c y.
2018;66:138-45.
29.Juillard C, Labinjo M, Kobusingye O, Hyder AA.
Socioeconomic impact of road traffic injuries in
West Africa: exploratory data from Nigeria.
Injury Prevention. 2010;16(6):389.
30.Asuquo JE, Edet BE, Abang IE, Essien EA,
Osakwe OG, Aigbomain EJ, et al. Depression
and posttraumatic stress disorder among road
traffic accident victims managed in a Tertiary
hospital in Southern Nigeria. Nigerian journal of
clinical practice. 2017;20(2):170-5.
31.Chokotho L, Mulwafu W, Jacobsen KH, Pandit
H, Lavy C. The burden of trauma in four rural
district hospitals in Malawi: a retrospective
r e v i e w o f m e d i c a l r e c o r d s . I n j u r y.
2014;45(12):2065-70.
32.Adeleye AO, Ogun MI. Clinical Epidemiology
of Head Injury from Road-Traffic Trauma in a
Developing Country in the Current Era.
Frontiers in neurology. 2017;8:695.
33.Hsiao M, Malhotra A, Thakur JS, Sheth JK,
Nathens AB, Dhingra N, et al. Road traffic injury
mortality and its mechanisms in India: nationally
representative mortality survey of 1.1 million
homes. BMJ open. 2013;3(8):e002621.

276

