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Background. The epidemiology of traumatic spinal cord injury (TSCI) is poorly understood in developing countries. In South Africa (SA)
specifically, two healthcare systems (private v. government funded) exist, and it is therefore important to assess patient characteristics in
order to plan appropriately.
Objectives. To determine epidemiological characteristics of TSCI in the private healthcare system in Cape Town, SA, and compare findings
with previously published data from the government sector.
Methods. A regional, population-based design was used, including all private and government-funded hospitals in the catchment area
(Cape Town Metropolitan Municipality). All eligible survivors of TSCI in the private sector were retrospectively identified from admission
records for a 1-year period. The International Spinal Cord Injury Core Data Set was systematically completed using patient medical records.
Epidemiological data from the government cohort were secondarily analysed; however, socioeconomic variables were primarily analysed in
this study. Inferential statistics were used to assess differences between the two healthcare systems.
Results. The annual crude incidence of 20.0 per million in the private sector was significantly lower than the 75.6 per million in the
government sector (p<0.001). In addition, the two cohorts differed significantly with regard to age at injury, pre-injury employment and
aetiology, highlighting that individuals in the private sector were older than those in the government sector, that most were employed prior
to the injury, and that their injuries were chiefly transport related, as opposed to assault in the government sector.
Conclusions. Two cohorts with TSCI from the sampling population differed with regard to incidence, aetiology and sociodemographic
characteristics. The findings suggest the need for more than one high-priority primary prevention programme, stratified by healthcare
system. These programmes should inclusively emphasise road safety and the consequences of interpersonal violence among men.
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Traumatic spinal cord injury (TSCI) is one of the most devastating
conditions known to humanity. Depending on the level and
completeness of the injury, it causes considerable morbidity as a
result of changes in sensory, motor and autonomic functions.[1,2]
The morbidity associated with a TSCI affects more than just the
individual, exerting demands on the family (often responsible for
providing assistance to survivors) and the healthcare system.[3-5]
Within the global scientific community, prevention of TSCI and its
negative consequences has become a central part of the agenda, and
a global project aiming to inform stakeholders of the development
and co-ordination of prevention strategies has been initiated and
implemented.[6] The first step of this mapping project was to
provide knowledge pertaining to the epidemiology of spinal cord
injuries (both traumatic and non-traumatic). However, considerable
knowledge gaps have been identified, especially in the developing
world (Asia, Africa, the Caribbean, etc.).[6-8]
A recent epidemiological study on TSCI in Cape Town, South
Africa (SA), revealed a high incidence rate of 75.6 per million
among the population utilising government-funded healthcare. The
study also reported interpersonal violence to be the main cause of
injury. [9] However, it remained unclear whether the results pertaining
to the incidence, aetiology and injury characteristics could be
applied to survivors of TSCI with private healthcare insurance in
the same catchment area. Furthermore, little is known about the
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socioeconomic profile of survivors of TSCI with private insurance in
respect of its influence on incidence rate and aetiology.

Objectives

Given these knowledge gaps, the objectives of this study were to:
(i) determine the incidence, aetiology and injury characteristics
of TSCI in individuals with private healthcare insurance in Cape
Town, SA, compared with previously published data on those with
government-funded healthcare; and (ii) compare the socioeconomic
standing of individuals with private insurance v. those with
government-funded healthcare.

Methods

Research design and setting

This population-based cohort design identified patients with TSCI
admitted to acute/rehabilitation privately funded hospitals in Cape
Town, SA, from 15 September 2013 to 14 September 2014. The dates
of (retrospective) registration of TSCI cases coincided with the study
period of the prospective data collection in the government-funded
cohort, thus aiding comparison.
The Cape Town population was estimated at 3.86 million
(mid-2014), of whom 25% were covered by private healthcare
insurance. [10] This study context is very diverse in terms of ethnicity
and socioeconomic class/status. A 2014 public provincial document
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reported that 49.7% of the population of employable age (15 - 64 years)
was employed. The care provision for persons with TSCI in the private
healthcare context is not centralised; survivors are typically managed at
a range of acute-care hospitals, but initial acute rehabilitation is mainly
offered at one private centre. Heads of neurology and orthopaedic
departments were contacted to ascertain admittance of individuals
with TSCI during the data collection period. Three private hospitals
admitted such patients, with most recruited from a private academic
hospital that also provides inpatient rehabilitation.

Data collection and procedure

Three private hospitals managed patients with TSCI during the data
collection period. Other than that survivors had to be admitted to
a private facility, the inclusion criteria were similar to the previous
study:[9] (i) confirmed acute traumatic spinal cord or cauda equina
lesion; (ii) age ≥18 years at the time of injury; (iii) admittance to a
private acute-care hospital; (iv) survival for at least 7 days post trauma
and maintaining TSCI as the primary diagnosis; and (v) survivors
who were resident in the country and the catchment region.
The International Spinal Cord Injury Core Data Set was used
to collect data to determine the incidence, aetiology, extent of the
injury (vertebral injuries, associated injury, need for spinal surgery
and ventilatory support, and neurological classification) and length
of hospital stay.[11,12] Diagnosis of TSCI was based on evaluation of
the magnetic resonance imaging results, and neurological severity
was assessed by specialist neurologists according to the International
Standards for Neurological Classification of Spinal Cord Injury.[13]
One of the authors (JB) reviewed medical records of patients meeting
the criteria for inclusion and systematically completed the International
Core Data Set for Spinal Cord Injury. Ethical approval for research
conducted in the government setting was granted by the Research Ethics
Committee of the University of the Western Cape (ref. no. BM/13/4/27)
and permission was granted by the heads of departments of the
respective private hospitals. All ethical principles pertaining to research
conducted on human volunteers were adhered to.

Secondary analysis of the government-funded
healthcare sector

This study used selected data variables from an article[9] that investi
gated epidemiological characteristics of patients with acute TSCI in
the government-funded healthcare sector in Cape Town. The variables
were incidence rate, gender, age, aetiology, presence of spinal fractures
and associated injuries, number of patients who underwent spinal
surgery, neurological level of injury (according to the American Spinal
Injury Association Impairment Scale (AIS)) and length of hospital
stay. In addition, previously unpublished data, specifically ethnicity,
pre-injury employment and type of work (classified as blue and white
collar), were analysed in the present study.

Data analysis

The annual crude incidence was first calculated for the private
sector and then combined with the previously estimated incidence

rate for the government-funded sector, with the aim of providing
an estimate for the entire population at risk. Individuals at risk
(defined as persons with private healthcare insurance) numbered
961 187 including all ages and 651 685 including only those aged
≥18 years. Descriptive statistics were used to describe the profile
of the two cohorts in terms of sociodemographic and injury
characteristics, extent of the injury and duration of hospital stay.
Results, depending on the normality of the data, were expressed
as counts with percentages, means with standard deviations, or
medians with ranges. Differences between cohorts were computed
using the Mann-Whitney U-test for continuous variables (age and
duration of hospital stay) owing to non-normal data. For categorical
variables, Fisher’s exact test was used owing to assumptions not
being fulfilled for the χ2 test.

Results
Incidence

The annual crude incidence of TSCI in the private sector population
was 20 per million (95% confidence interval (CI) 11.6 - 34.4), which
was significantly lower than that observed in the government-funded
healthcare sector (p<0.0001). Taking both sectors together, the
incidence rate was estimated at 61.1 per million (95% CI 52.4 - 71.4)
(Table 1).

Sociodemographic, aetiology and injury characteristics

The private sector cohort differed significantly from their counter
parts in the government-funded sector with regard to age and
employment at the time of injury. The median age at injury in the
private sector cohort was 47 years, as opposed to 29 years in the
government-funded group (p=0.006). Both cohorts consisted of
more males than females. The main cause of injury in the private
sector cohort was transport-related, as opposed to assault in the
government-funded group. This difference was significant (p=0.026).
Fewer survivors in the private sector than in the government sector
presented with associated injuries. No significant differences between
the cohorts were noted concerning subclassification (neurological
level) of spinal cord injury (SCI), completeness of injury (AIS A v.
AIS B, C, D) and duration of acute hospital stay (Table 2).

Age differences across aetiologies in the two
healthcare sectors

Age at injury was found to differ significantly between the cohorts.
The median age in the government cohort was lowest for the assault
category (26 years) and highest for falls (48 years). In the private
sector, age was also lowest in the assault category, but the median
was higher (38 years) than in the government cohort. The median
ages for transport-related and falls injuries in the private sector were
42 and 70 years, respectively. Furthermore, no statistical difference
was found in the median age of survivors in the private sector across
the aetiological categories. These median ages per stratified cause
of injury were significantly different from those in the government
sector (p<0.001).

Table 1. Incidence of TSCI in the private and government healthcare sectors in Cape Town, SA, over a 12-month period
Population (≥18 years), N
Cases, n
Incidence/million

Private sector
651 685
13
20.0 (95% CI 11.6 - 34.4)

Government sector
1 944 909
147*
75.6 (95% CI 64.3 - 88.8)

Combined
2 617 643
160
61.1 (95% CI 52.4 - 71.4)

TSCI = traumatic spinal cord injury; SA = South Africa; CI = confidence interval.
*The total number of acute TSCI cases in the government sector was 147, but 145 consented to participate in the study. For further analyses, we therefore only included consented cases.
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Table 2. Comparison of sociodemographic, aetiological and injury characteristics of TSCI between cohorts in the private and
government healthcare sectors in Cape Town, SA
Population, N
Cases, n
Gender, n
Male
Female
Age at injury (years)
Mean (SD)
Median (range)
Employed prior to injury, n (%)
Type of work, n (%)
Blue collar
White collar
Aetiology, n (%)
Sport
Assault
Transport
Fall
Other trauma cause
Vertebral injuries, n (%)
Associated injuries, n (%)
Spinal surgery, n (%)
Neurological level, n (%)
Tetraplegic
Paraplegic
Injury completeness, n (%)
Complete (AIS A)
Incomplete (AIS B, C, D)
Duration of acute hospital stay (days)
Mean (SD)
Median (range)

Private
651 685
13

Government
1 944 909
145

10
3

124
21

48 (20.1)
47 (24 - 88)
10 (76.9)

33.5 (13.8)
29 (18 - 93)
68 (49.6)

4/10 (40.0)
6/10 (60.0)

64/68 (94.1)
4/68 (5.9)

2 (15.4)
5 (38.5)
4 (30.8)
2 (15.4)
10 (76.9)
4 (30.8)
10 (76.9)

1 (0.7)
86 (59.3)
38 (26.3)
17 (11.7)
3 (2.1)
106 (73.1)
84 (57.9)
75 (51.7)

7 (53.8)
6 (46.2)

77 (53.1)
68 (46.9)

3 (23.1)
10 (76.9)

57 (39.3)
88 (60.7)

24.5 (12.1)
21.0 (11 - 53)

36.5 (36.8)
24.0 (3 - 245)

p-value

0.408

0.006*

0.032*
<0.001*

0.026*

0.765
0.080
0.091
1.000

0.37

0.122

TSCI = traumatic spinal cord injury; SA = South Africa; SD = standard deviation; AIS = American Spinal Injury Association Impairment Scale.
*Significant at a level of 0.05.

Discussion

The main objective of this study was to investigate the incidence,
aetiology and injury characteristics of TSCI in the Cape Town
population with private healthcare insurance, and compare their
epidemiological characteristics with findings in the government
sector. The results suggest not only that the annual incidence rate
is lower than that for the population with government-funded
healthcare, but that the cohorts differ with regard to age at injury,
socioeconomic status and main cause of injury.
In this population-based study, 13 individuals with acute TSCI in
the private sector were identified for the 1-year period. The annual
incidence rate was significantly lower in this population than in
the government-funded sector. This finding was surprising given
that this sample came from the same catchment area for which an
incidence of 75.6 per million was reported for the population with
government-funded healthcare. One explanation could be the low
occurrence of assault-related TSCI in the private cohort, while assault
was the main cause of TSCI in the government cohort. The reason
for fewer assault-related injuries among individuals with private
healthcare could be their higher socioeconomic position, with less
exposure to violent crimes.[14,15]
Significant differences between the cohorts were found for age
at injury and main cause of injury. The mean and median age
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differences between the cohorts were ~15 and 18 years, respectively,
with transport-related accidents the main cause of injury in the
private sector v. assault in the government cohort. The age difference
could be attributed to fewer injuries that were caused by assault in
the private cohort, since the median age of 26 years in the assault
category in the government sector was significantly lower than for
other aetiologies. These results suggested that younger survivors of
TSCI in the government cohort were more likely to be exposed to
interpersonal violence. More studies are warranted to specifically
investigate the influence of socioeconomic status on exposure to
violent crimes and resultant injuries.
The findings with regard to socioeconomic status were not
surprising, in that most individuals with private healthcare
insurance were employed, with higher-income jobs than those in the
government sector. We have discussed the differences in incidence
and causes of injury between the cohorts based on socioeconomic
disparity. However, the likelihood of engaging in violence or being a
victim of a violent crime and the perceived importance of road safety
are highly influenced by the environment in which an individual
lives. Societal problems that could contribute to the risk of TSCI in
SA are diverse, and a socioecological approach to prevention could
highlight underlying processes leading to an increased susceptibility
to TSCI.[16,17]
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We found a significant difference in the incidence of TSCI between
populations with private and government-funded healthcare,
highlighting the need to assess whether resources are adequate to
meet demands in the public sector. This investigation is necessary,
since we noted that patients with government-funded care had more
associated injuries, probably owing to the difference in causes of
injury, and received spinal surgery less frequently. These observations
led to the development of a multicentre study to assess the impact of
processes of care on mortality following TSCI in the public sector.
This information could therefore be used to strengthen systems of
care and improve health policy specific to SCI in SA. In addition,
future epidemiological studies should have a longer surveillance
period, include the whole of SA, and investigate TSCI across all age
groups, including children and adolescents, in order to understand
the full burden of this devastating condition.

Study strengths and limitations

The main strength of this study was the use of a similar populationbased design in both the sectors. In addition, the international SCI
basic core data set was used, as recommended, with the aim of
facilitating meaningful comparison between two cohorts. The study
also had some limitations. First, the sample size of the private cohort
was small, probably because the observation period was 1 year only
and the rate of TSCI in this group was low. Secondly, the care of
SCI is not centralised in the private healthcare system as it is in the
government system, so the possibility of missing isolated cases of
individuals seeking private care outside the study setting could not
be dismissed.

Conclusions

This was the first population-based study to describe the
epidemiological characteristics of TSCI in both the private and
government healthcare sectors, thereby addressing the entire
population at risk. Survivors of TSCI in the private sector differed
from those with government-funded healthcare with regard to
incidence rate, age, aetiology and socioeconomic status. We learnt
that more than one main preventive strategy should apply to one
catchment area.
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