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Abstract

Background and Purpose: Road accidents are now a serious public health
problem in the Democratic Republic of Congo, but the impact in terms of ac-
cident survivorship is not known. The purpose of this study is to study sur-
vival and the socio-economic and clinical factors predicting mortality. Me-
thods: This was a historical cohort study that took place from 2011 to 2016
and focused on the files of patients who suffered road traffic accidents in the
city of Kinshasa. The variable of interest studied was the occurrence of a fatal
road traffic accident. The explanatory variables were socio-demographic, clinical
and environmental characteristics. Cox's regression looked for independent
predictors of mortality. Results: Of all the casualties seen in the two hospitals,
19.6% had died. The annual incidence was 3.1% person-year with a survival
time between admission and discharge of 18.6 days. The mean age of the ac-
cident victims was 33.4 + 15.9 years, the majority was under 50 (81.2%), and
the men were slightly dominant with an M/F sex ratio of 1.13. The majority
of accident victims had a low socioeconomic level (66.1%). These accident
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victims had more than one attack of two organs (56.5%). The predictors of
mortality were low socioeconomic level (aHR: 3.64; 95% CI: 2.00 - 5.01, p <
0.001) and medium (aHR: 6.04; 95% CI: 3.60 - 10, 13, p < 0.001), involvement
of the head (aHR: 1.56; 95% CI: 1.14 - 2.13, p = 0.005), thorax (aHR: 2.98;
95% CI: 2, 15 - 4.13, p < 0.001) and abdomen (aHR: 1.93; 95% CI: 1.39 - 2.68,
p < 0.001). Conclusion: The death toll from accident victims is heavy in the
DRC as in developing countries where accident victims continue to die for

often avoidable causes.
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1. Introduction

Road accidents are collisions occurring on the road network between a rolling
machine and any other thing or person [1]. They can cause injury and loss of
life, as well as material damage [2].

Many factors contribute to the risk of collision, to its severity, and beyond the
collision itself, to the survival or otherwise of the victims [3] [4] [5]. While road
transport has probably contributed significantly to the development of isolated
or even industrialized areas in the past, road accidents now represent a serious
public health problem at the global, regional and national levels. They were the
9th leading cause of death, all causes and all ages in 2011, with an estimated
mortality of 1.261 million annual deaths (Ze. 18 deaths per 100,000 inhabitants).
This figure represents 2.8% of total mortality and is increasing (it was 1.017 mil-
lion in 2000) according to WHO estimates [6] [7] [8] [9]. Another 20 to 50 mil-
lion people survive accidents that cause crippling trauma all over the world.
These road accidents represent a significant cost for countries (estimated be-
tween 1% to 3% of GDP), but they are also often strongly linked to the economic
activity to which road traffic contributes [10] [11] [12].

The groups most affected by road crashes are pedestrians and motorcyclists in
very low and low income countries [11]. Mortality varies by age, but this age
structure does not appear to be affected by the income level of countries. How-
ever, other confounding factors can disturb this relationship. The effects of in-
come on road mortality must therefore be analyzed, all other things being equal,
as demonstrated by road network experts. In our country the survival of patients
during road traffic accidents is not known despite the number of road traffic ac-
cidents recorded in our cities. This is why this study aims to study survival and

the socio-economic and clinical factors predicting mortality.
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2. Patients and Methods
2.1. Study Setting and Design

Our study took place in 2 hospitals in the city of Kinshasa. These are the Univer-
sity Clinics and the Central Military Hospital of Kinshasa. These two hospitals
receive a large number of accidents that occur in the city of Kinshasa. This was a
historic cohort study that took place from 2011 to 2016 and focused on the files

of patients who suffered road traffic accidents in the city of Kinshasa.

2.2. Study Population

The study population concerned all patients who suffered a road traffic accident
in the city of Kinshasa. The outcome measure was the vital outcome of the pa-
tients. The sampling was convenient and exhaustive; the patients were admitted
taking into account inclusion criteria. Were included in the study, the casualties
having been received urgently in these two hospitals and who were followed for
care. Accidents that died were excluded from the study.

2.3. Data Collection

The data was obtained from the records of patients admitted to these two hos-
pitals in a recorded traffic accident in the city. Prior to analysis, these data were
cleared by excluding variables for which there was a lot of missing data (missing
data on records). All accident victims with a file containing the variables of in-
terest for the study were included in the study. The sampling was of convenience
which took into account inclusion criteria, the size of the sample collected dur-
ing the study period was 878. The variable of interest studied was the occurrence
of a fatal road traffic accident. The explanatory variables were:
e socio-demographic characteristics (gender, age, socioeconomic level);
o the clinical characteristics of the patients (location of lesions);
e environmental risk factors (accident depending on the month, accident de-
pending on the year);

e the vital outcome (survivor or deceased).

Survival was defined in this study as the time between the date of admission to
hospital and the date of death (for the deceased) and the date of discharge au-
thorized by the nursing staff for the living.

2.4. Statistical Analysis

Analyzes were performed on SPSS 21.0. Descriptive statistics consisted of calcu-
lating the mean and standard deviation for quantitative data and proportions for
categorical data. Pearson’s chi-square or Fisher’s exact test was used to compare
the proportions, while Student’s t test compared the means. The Kaplan Meier
method described survival from day 1 of hospitalization to death (full data) to
study end (censored data). The Log-rank test was used to compare survival
curves. Cox’s regression looked for independent predictors of mortality. The

p-value < 0.05 was considered to be the threshold of statistical significance.
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2.5. Ethical Considerations

The data was collected anonymously and confidentially. The privacy and perso-
nality of the respondents were safeguarded. The three fundamental principles of
ethics were respected at the time of the study: the principle of respect for the

person, that of beneficence and that of justice.

3. Results

Of all the patients who were admitted in emergency, there were 878 who had

usable records during our investigation. These 878 were the data for this study.

3.1. Vital Outcome of Patients

Of the accident victims admitted to the two hospitals, 19.6% had died and 80.4%
had survived (Figure 1).

3.2. Frequency of Death by Years

The annual incidence was 3.1% person-year with a survival time between admis-
sion and discharge of 18.6 days. With the progression of the years, we notice an
increasing rate of deaths due to road traffic accidents with a high frequency in
2016 (32.6%) (Figure 2).

3.3. General Characteristics Depending on the Vital Outcome

The mean age of the accident victims was 33.4 + 15.9 years, the majority were
under 50 (81.2%), the men were slightly dominant with an M/F sex ratio of 1.13
(Table 1). The majority of accident victims had a low socioeconomic level
(66.1%). These accident victims had more than one attack of two organs
(56.5%), the heel and the head were the organs most affected. Compared to the
survivors, the accidents had a significantly low socioeconomic level (p < 0.001),
with damage to the head, neck, thorax and abdomen.

W Survival

m Deceased

Figure 1. Vital outcome of accident victims.
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Figure 2. Annual distribution of fatalities due to road traffic accidents.
Table 1. General characteristics according to the vital outcome.
Variables Overall Survivor Death p
n = 878 n =706 n=172
Age (years) 33.4+15.9 34.1+£15.8 33.2+16.8 0.434
<50 713 (81.2) 572 (81.0) 141 (82.0)
=50 165 (18.8) 134 (19.0) 31 (18.0)
Sex 0.093
Male 471 (53.6) 387 (54.8) 84 (48.8)
Female 407 (46.4) 319 (45.2) 88 (51.2)
Socioeconomic level <0.001
Low 580 (66.1) 442 (62.6) 138 (80.2)
Moderate 162 (18.5) 142 (20.1) 20 (11.6)
High 136 (15.5) 122 (17.3) 14 (8.1)
Number of components
reached <0.001
1 147 (16.7) 134 (19.0) 13 (7.6)
2 496 (56.5) 419 (59.3) 77 (44.8)
3 196 (22.3) 142 (20.1) 54 (31.4)
4 39 (4.4) 11 (1.6) 28 (16.3)
Organ affected
Head 293 (33.4) 218 (30.9) 75 (43.6) 0.001
Neck 167 (19.0) 122 (17.3) 45 (26.2) 0.006
Thorax 221 (25.2) 154 (21.8) 67 (39.0) <0.001
Hand 151 (17.2) 120 (17.0) 31 (18.0) 0.412
Abdomen 166 (18.9) 106 (15.0) 60 (34.9) <0.004
Arm 211 (24.0) 166 (23.5) 45 (26.2) 0.262
Foot 296 (33.7) 233 (33.0) 63 (36.6) 0.208
Leg 84 (9.6) 64 (9.1) 20 (11.6) 0.188
Heel 306 (34.9) 261 (37.0) 45 (26.2) 0.004
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3.4. Survival Study of Accident Victims

3.4.1. Overall Survival

The probability of survival of the children was 87.6% on the fourth day, 82.5 on
the 7th day, 81.9% on the 14th day, 81.2 on the 21st day, 80.6% on the first
month and 80.4% in the second month. The median survival time was 18 days
(IEQ: 7 - 8) (Figure 3).

3.4.2. Survival by Socioeconomic Level

The median follow-up survival was 4 (2 - 8) days for those with low socioeco-
nomic level, 15 (7 - 28) days for those with medium socioeconomic level and 21
(11 - 29) for those with low socioeconomic level. high socioeconomic. Indicating
a better survival of accident victims with a high socioeconomic level compared
to those with an average and low socioeconomic level with a statistically signifi-
cant difference (p < 0.001) (Figure 4).
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Figure 3. Probability of survival of accident victims admitted to hos-
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Figure 4. Survival of accident victims by socioeconomic level.
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3.4.3. Survival According to the Number of Organs Affected
Survival is better in accident victims with a single organ damage compared to
those with two, three and four organ damage with a statistically significant dif-

ference (p < 0.001) (Figure 5).

3.4.4. Mortality Predictors
Legend. Curve 1: one organ affected; Curve?2: Two organ affected, Curve 3: three
organs affected and curve 4: four organs affected

In univariate analysis of the cox regression, low and medium socioeconomic
level, damage to the head, neck, thorax and abdomen were the factors predicting
accident mortality. After adjustment in multivariate analysis, the low and aver-
age socioeconomic level conferred a risk of death on accident victims respec-
tively 4 times (aHR: 3.64; 95% CI: 2.00 - 5.01, p < 0.001) and 6 times (aHR: 6.04;
95% CI: 3.60 - 10.13, p < 0.001), damage to the head and the abdomen respec-
tively conferred a risk of death multiplied by 2, on the other hand the damage of
the thorax multiplied the risk of death by 3 (Table 2).

4. Discussion

In the Democratic Republic of Congo, all vehicles can be used for public trans-
port, sometimes without the approval documents. Also since 2008, motorcycles
are introduced as a means of public transport. Mototaxis drivers, often young,
are unfamiliar with the rules of the road, overload and speed to make the most of
their working day. They are thus exposed to four-wheeled vehicles and more
particularly to their direct competitors, taxis with whom they compete for cus-
tomers. This reality justifies the multiple bodily injuries recorded in this study.

Also the absence of a public transport system serving the interior of the country

1.0
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©
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w
o
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Follow up of survival (day)

Figure 5. Survival of accident victims according to the number of organs
affected.
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Table 2. Predictors of mortality among accident victims in the city of Kinshasa.

Independent Univariate analysis Multivariate analysis

factors P HR (95%CI) P aHR (95%CI)

Socioeconomic level

High 1 1
Moderate <0.001  3.13 (2.58 - 5.15) <0.001  3.64 (2.00 - 5.01)
Low <0.001 6.33 (3.79 - 10.55) <0.001 6.04 (3.60 - 10.13)
Head
No 1 1
Yes 0.001 1.63 (1.21 - 2.21) 0.005 1.56 (1.14 - 2.13)
Neck
No 1 1
Yes 0.009  1.57(1.12-2.21) 0.054  1.41(0.99 - 2.00)
Thorax
No 1 1
Yes <0.001 2.12 (1.56 - 2.89) <0.001 2.98(2.15-4.13)
Abdomen
No 1 1
Yes <0.001  2.61(1.91-3.58) <0.001  1.93(1.39 - 2.68)

forces users to use goods transport vehicles, which in the event of an accident are
buried by goods causing multiple and serious injuries.

More than three quarters of accident victims are polytraumatized. This rate is
higher than those observed in the series of Abdou Raouf ef al [13] and Hoek-
man et al. [14] which are respectively 12.41% and 12.8%. This could show that
road traffic accidents would be more serious here. The majority of cases of
trauma were located in the limbs followed by thoraco-abdominal and cra-
nio-encephalic trauma. These two parts of the body are the most exposed, espe-
cially in road traffic accidents involving motorcycles. Our rates are similar to
those of Allode et al [15] and Bousso et al [16] who reported 51.61% and
53.65% respectively for limb lesions.

In this study, men and accident victims under the age of 50 were more fre-
quently affected. Nevertheless, the literature shows that, in three out of four cas-
es, the people who died in the road traffic accident were men and those of an
economically productive age. The economic weight of road accidents is therefore
not negligible [17].

Hospital mortality is very high in our series (19.6%). It is justified by the fact
that accidents involving goods transport vehicles leave victims buried, but also

by speeding which leads to violent shocks responsible for serious injuries. Also
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the victim support services are not equipped to take care of seriously injured
people. In addition, the country does not have health insurance. Victims pay for
medical costs and consumables, expenses unforeseeable in an accident.

The annual mortality incidence in our study was 3.1 person-years. The inci-
dence of road traffic fatalities per person year is lower than 17.3; 8.8; 7.9; 33.2
and 7.2 person-years from Ethiopia, Rwanda, Senegal, Sierra Leone and Uganda
respectively. Our incidence of death per 100,000 inhabitants is comparable to
that reported in Syria in the Middle East, Morocco and Tunisia in the Maghreb
Mediterranean which is in the order cited 4.5; 3.3 and 2.6 [18].

Among the predictors of this mortality, the low and average socioeconomic
level, emerged as a major predictor of the mortality of accident victims. This risk
persisted after adjusting for risk factors alongside organ damage such as head,
thorax and abdomen. It has already been shown, however, that individuals with
the lowest incomes had a risk of mortality compared to those with higher in-
comes [19]. The factors correlated with the socio-economic status which could
explain the death are numerous, poverty having reduced the hospital care ser-
vice, insufficient medication intake and lack of access to paraclinical explora-
tions. As for lesions of the head, thorax and abdomen as predictors of mortality,
it is appropriate to indicate that serious lesions of these organs could lead to
death by haemorrhages, especially the hollow organs of the abdomen and thorax.
or subarachnoid hemorrhages due to rupture of internal vessels in the brain.

However, this study has limitations that should be noted. The first relates to
methodology, with the inclusion of only 2 hospitals out of the large number of
health structures that receive casualties in the city. Interesting data must have
escaped during data collection. Moreover, this study has the merit of finding the
risk factors for accident mortality, on which particular attention should be

drawn.

5. Conclusion

The frequency of deaths during road traffic accidents is high and the predictors
of mortality are the low and average socioeconomic level on the one hand and
the location of the lesions in the head, thorax and chest abdomen.
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