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Background: Geriatric injuries comprise a significant burden in the developed world but much less are known in the
developing world setting. This study aims to review our experience of geriatric injuries with a focus on interpersonal
violence (IPV) managed at a major trauma centre in South Africa.

Methods: This was a retrospective study on all patients who were aged > 65 years admitted to our trauma centre from
January 2013 to December 2020, based in Pietermaritzburg, South Africa.

Results: Over the 8-year study period, 323 cases were included (62% male, mean age 72 years). Mechanism of injury: 80%
blunt, 16% penetrating and 4% others. The median injury severity score (ISS) was 9. The median Charlson comorbidity
index (CCI) for all 323 cases was 3. Diabetes (n = 53) was the most prevalent comorbidity which was followed by
pulmonary disease (n = 23), cerebral vascular accidents (n = 16) and myocardial infarction (n = 15). Fifteen patients were
on antiretroviral therapy (5%). Twenty-four per cent required surgical intervention. Eight per cent of cases experienced
one or more complications. Twenty-five per cent (80/323) were related to IPV, 61% (49/80) of these were penetrating
injuries and the remaining 31 cases were blunt injuries. Of the 49 cases of penetrating injuries, 33 were gunshot wounds
(GSW5s) and 16 were stab wounds (SWs) (1 GSW and 2 SWs were self-inflicted and were not included in IPV). Those
cases that resulted from [PV were significantly more likely to require operative intervention, experience complications
and longer lengths of hospital stay. Geriatric patients had poorer outcomes than non-geriatric patients and rural geriatric
patients had worse outcomes than urban geriatric patients.

Conclusion: Although the burden of geriatric trauma in South Africa appears to be relatively low, it is associated with
significant morbidity and mortality. Trauma from interpersonal violence is especially common and is associated with
significantly worse outcomes than that of non-interpersonal violence-related trauma. Elderly rural trauma victims have

worse outcomes than their urban counterparts.
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Introduction

The world is facing a divergent demographic future.
Globally, the geriatric population will more than double,
from 900 million in 2015 to about 2 billion by mid-century.!
Most developed countries experience an ageing population
and an alarming reduction in fertility rates. This is in stark
contrast to the developing world where there is a burgeoning
population. Countries such as Nigeria are set to have an
excess population of 400 million people by mid-century.?
Trauma is a significant cause of preventable mortality
and morbidity in the elderly worldwide.? In high-income
countries (HICs), geriatric trauma currently accounts for
up to 25% of all trauma admissions.** The management of
geriatric trauma patients is made challenging by the presence
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of concurrent comorbidities, the use of polypharmacy, and
decreased functional reserve.®” Mortality also increases
substantially with age, even adjusting for injury severity
score when compared to younger adults, which reflects the
vulnerability of this special patient population.*®

South Africa is a middle-income country (MIC) beset by
huge discrepancies in wealth and access to healthcare.® The
unique socio-political history of South Africa means that it
encompasses both an ageing population, as experienced in
HICs, and a burgeoning young population as encountered
in the rest of Africa.”® The current life expectancy in South
Africa is sixty-five years, which is below that of HICs, but
higher than other countries in Africa.!” Over and above this,
South Africa experiences a disproportionately high rate
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of trauma and injury.® Geriatric trauma in South Africa is
almost certainly overshadowed by trauma in the young, and
consequently under-reported in the literature.!' Interpersonal
violence (IPV) against the elderly is common and frequently
under-reported. Paradoxically, there is very limited literature
in South Africa that specifically focuses on this area. This
study aims to redress these imbalances.

Materials and methods

A retrospective study was undertaken at the Pietermaritzburg
Metropolitan Trauma Service (PMTS), Pietermaritzburg.
The regional trauma registry, known as the hybrid electronic
medical registry (HEMR) was reviewed for the 8-year
period from January 2013 to December 2020.!2

The study

All patients admitted to our trauma centres from January
2013 to December 2020 were included. Basic demographic
details were reviewed. Injury mechanism, clinical progress
and clinical outcome were analysed. Specific subgroup
analysis was performed focusing on cases of physical
assault and comparison between geriatric and non-geriatric
populations, urban and rural geriatric trauma patients and
victims of IPV and non-IPV-related trauma patients.

Statistical analysis

Statistical analysis was completed using IBM SPSS version
27 for Windows (IBM Corp. Released 2020. IBM SPSS
Statistics for Windows, Version 27.0. Armonk, NY: IBM
Corp). Normality of data was investigated using the Shapiro—
Wilk test and by graphical inspection. Normally distributed
continuous variables were compared using an independent,
two-tailed t-test, whereas categorical data groups were
compared using chi-squared or Fisher’s exact test where
appropriate. Non-normally distributed continuous variables
were compared using Mann—Whitney U. A p-value of <0.05
was taken as statistically significant.

Table I: Mechanism of injury in 323 cases

Mechanism of injury n %
Penetrating 52 16
Gunshot 34

Stab wound 18

Blunt 257 80
Accidental fall 85

Motor vehicle accidents 64
Pedestrian-vehicle accidents 36

Assault 31

Fall from height 25

Fall from moving vehicle 5

Other 4

Unspecified 4

Blunt injury by animals 3

Other 14 4
Animal bite 13

Lightning strike 1

Results

Overview

Over the eight-year study period, a total of 12 779 trauma
patients were admitted of which (83%) were males and
the median age was 29 years. Sixty per cent sustained
blunt trauma, whilst the remainder sustained penetrating
trauma. Fifty-five per cent of all trauma was secondary to
assault either, in the form of a stab wound (SW), gunshot
wound (GSW), or blunt assault. The overall mortality rate
for all trauma admissions was 4%. Of the total number of
admissions, 323 (3%) were aged over 65 years.

Geriatric patient cohort

Of the 323 patients over the age of 65 years, there were 201
males (62%) and the mean age was 72 years (range 65-97).
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Figure 1: Injury by body region
Table II: Surgical interventions
n (%)

Patients requiring surgical interventions, n (% of all

patients) 76/323 (24)

Procedures performed, n

Soft tissue debridement 24

Laparotomy 21

Craniotomy 11

Orthopaedic 10

Tracheostomy

Vascular repair

Urogenital exploration/repair

Amputation

Neck exploration/repair

9
7
8
Craniectomy 3
2
2
2

Max-fax exploration/repair

Skin graft 1

Thoracotomy 1

Thoracoscopy 1
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Table III: Clinical outcomes
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Figure 3: Summarises the trend of total case volume per 4a 4
year from 2013-2020 4b 5
5 8
There were 257 cases of blunt trauma (80%), 52 cases of ICU admission 45323 (14)
penetrating trauma (16%) and 14 cases of other types of Respiratory support §1/323 (25)
trauma (4%). The median ISS was 9. The mechanism Modian lenath of stav (D 5
of injury for all 323 cases is summarised in Table I. The edian length of stay (Days)
. o . . . . . . 1 0,
body region injured is summarised in Figure 1. The median Mortality (%) 12
Charlson comorbidity index (CCI) for all 323 cases was
? : lPlabfltEl:)s (n T 53) waz'the most Ergalent cgmorbldllty, (n=13), cardiac (n = 7) and abdominal (n = 7) complications
0 %wet " y pu Itn(_)naﬁy 1§eas::t (nk _(CV)A’ /%E;rAe) r?vascul 261; were most frequent. A total of 81 patients required respiratory
accident/transient ischaemic attac n = . . . -
and myocardial infarction (n = 15). Fifteen patients support at some time during their admission (25%). A total
were on antiretroviral therapy (5%) and 144 patients had of 45 patients (14%) required admission to intensive care
hypertension (45%) (Figure 2). A total of 76 patients (24%) urpt (ICU). The median length of hospital stay Was.Z days
required surgical intervention and these interventions are leh the range of 1 to 52 days. The overau mortality was
listed in Table II. During the 8-year period, there was atrend ~ 12% (Table III). The mortality for admission of all ages
of increase in the total number of cases per year, shown in below 65 during the same period was 4%.
Figure 3. .y . o .
Non-geriatric population vs geriatric population
Clinical outcomes Direct comparisons were made between patients aged less
A total of 27 (8%) patients experienced one or more than 65 years (non-geriatric group) and those aged 65 years
complications during their stay. Respiratory (n = 16), renal and above (geriatric group). There were 12 456 cases of non-
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Table IV: Non-geriatric vs geriatric cohort

Age below 65 (%) Age 65 and above (%) p-value
) 12 456 323
Median age 28 70 <0.0001*
Gender
Male 10 389 (83) 201 (62) <0.0001*
Female 2067 (17) 122 (38)
ISS 9 9 0.25
Operative intervention 3073 (27) 76 (24) 0.64
Complications 297 (10) 27 (35) <0.0001*
ICU 1246 (10) 45 (14) 0.02*
Length of Stay 1 2 <0.0001*
Mortality 514 (4) 38(12) <0.0001*
* p <0.05 statistically significant
Table V: Age 65-70 vs age 71-97
Age 65-70 Age 71-97 p-value
Number of patients 174 149
Gender
Male (%) 116 (67) 85 (57) 0.075
Female (%) 58 (33) 64 (43)
CCI, median (range) 2(2-11) 4 (3-13) <0.001*
ISS, median (range) 9 (0-77) 9 (0-48) 0.028*
Operative intervention (%) 46 (26) 30 (20) 0.183
Complications (%) 17 (8) 10 (7) 0.322
ICU (%) 27 (16) 18 (12) 0.374
Ventilation (%) 52 (30) 29 (19) 0.031*
Length of stay, days, median (range) 2 (1-52) 1 (1-33) 0.087
Mortality (%) 22(13) 17 (11) 0.734
* p <0.05, statistically significant
geriatric cases (median age 28) and 323 cases of geriatric Table VI: IPV vs non-IPV cohort
cases (median age 70). The non-geriatric group had a PV NIPV p-value
significantly higher proportion of males (83%) than that of n 30 243
the non-geriatric group (62%). Both groups had similar ISS Mean age 7 73 0.014%
and operative intervention. However, the geriatric group had Gender
signiﬁcan.tly. higher re'ltes of postoperative complications, Male 56 (70) 145 (60) 0,098
ICU admissions, and increased lengths of stay. There was
a three-fold difference between the mortality rates of the Female 2460 % (0
geriatric group (12%) and the non-geriatric group (4%) e > ! 0.018%
(Table IV). 1SS 10 10 0.36
Operative intervention 31(39) 45 (19) <0.001*
Sub-group analysis Complications 14 (18) 13 (5) <0.001*
Further sub-group analysis was performed comparing urban Length of stay 7 4 =0.001*
and rural geriatric trauma patients and between patients over ICU 15 (19) 30G1) 0.105
70 and those between 65 and 70. Of the 323 cases in the Mortality (%) 13 12 0.893

study, 68% (219) were from urban areas and the remaining
32% (104) were from rural areas. Rural patients were more
likely to require operative intervention (p = 0.001), ICU
admission (p = 0.042), have longer hospital stay (p <0.001),
and higher mortality rates (p = 0.007) than urban patients.
The crude odds ratio (OR) for death in rural vs urban was
2.51 (95 CI 1.27-4.94). Table V compares the patients aged
65-70 (174) with those 70 and older (149). There was no
difference in outcome between these two cohorts.
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* p <0.05 statistically significant

Interpersonal violence

Twenty-five per cent of geriatric trauma patients (80/323)
sustained IPV, and 61% (49/80) of these were penetrating
injuries. Of the 49 cases of penetrating injuries, 33 were
GSWs and 16 were SWs. In 26 cases (32.5%) there was a
record of the perpetrator. In 12 cases (15%), the assault was
inflicted by a single perpetrator known to the victim, of which
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nine were family members and three were neighbours. In the
other 14 cases (18%), the perpetrators were intruders who
were unknown to the victim (Table VI). Sub-group analysis
comparing I[PV patients and non-IPV patients showed that
although both groups had similar gender distributions and
ISS, IPV victims were significantly more likely to require
operative intervention, experience complications and have
a longer length of hospital stay than non-IPV victims (Table
VI).

Discussion

The developed countries of the world are experiencing
population decline as fertility rates decrease. In addition, the
population in these high-income countries is steadily aging
as life expectancy increases. Unlike the situation in HICs,
Africa is estimated to experience demographic growth of
2.7% a year. The majority of the population in Africa will be
young. This results in a stark contrast between an ageing rich
world and a young poor world.!*%!9 The number of geriatric
patients (> 65 years of age) is set to increase dramatically in
the HICs of the world.!* Additionally, with the increase in
life expectancy in the low-income countries, it is expected
that the low- and middle-income countries will have 80% of
the world’s older people by 2050.!

Geriatric trauma makes up a very small proportion of the
overall trauma burden in South Africa. However, outcomes
for geriatric trauma are far worse than the equivalent out-
comes for younger patients. The mortality rate for trauma in
geriatric patients is three times the rate for younger trauma
patients, and geriatric patients have significantly higher
rates of postoperative complications, ICU admission and
increased lengths of stay.

The massive epidemic of IPV, which South Africa has
been unable to reduce, also contributes to this increased
vulnerability.'"* A significant proportion of geriatric trauma
in South Africa is secondary to IPV and frequently the
perpetrator is known to the victim. Geriatric victims of
IPV have worse outcomes than geriatric trauma victims in
general and are significantly more likely to require operative
intervention, experience complications and have a longer
length of hospital stay than non-IPV victims. Rural trauma
victims have worse outcomes than urban trauma victims and
are more likely to require operative intervention (p = 0.001),
ICU admission (0.042), have longer hospital stay (» <0.001),
and higher mortality rates (p = 0.007) than urban patients.
The above demonstrates the concept of intersectionality.
Intersectionality implies that risk factors and vulnerabilities
are cumulative and can combine to deliver worse outcomes
for already vulnerable patients.!

Conclusion

Although the burden of geriatric trauma in South Africa
appears to be relatively low, geriatric trauma is on the rise
and is associated with high morbidity and mortality. Trauma
from interpersonal violence is especially common in our
environment and is associated with significantly worse
outcomes than that of non-interpersonal violence-related
trauma. Elderly rural trauma victims have worse outcomes
than their urban counterparts.
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