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ABSTRACT 

Background: Elderly patients have worse outcomes for similar severity when compared to younger trauma patients. 
Elderly patients form smaller proportions of the trauma population in the developing world in comparison to high in-
come countries. Due to limited data capabilities, elderly trauma has been infrequently studied. Objective: To describe 
the common injuries that afflict elderly trauma patients associated resource utilization and the determinants of outcome 
in Kenyan urban hospital. Methods: Seventy two patients aged 60 years and older admitted for trauma from diverse 
mechanisms, were recruited over a period of one year (November 2009-December 2010). Data on the specific mecha-
nism and type of injury, age, sex, intensive care unit (ICU) use, hospital length of stay, and cost were recorded. Survi-
vors and those who died during admission were compared to determine associated factors. Elderly patients were also 
compared to younger trauma patients to determine significant group peculiarities using X2 analysis or Fisher’s exact 
test as appropriate. Results: Elderly trauma cases (mean age 70.5 + 9.1 years) formed 4.5% of all trauma admissions 
during the study period. The intent was accidental in 84.7% of cases. The predominant mechanisms of injury were traf-
fic (44.4%) and falls (41.7%). Females comprised 41.7% of all patients and lower limb fractures predominated (54.9%). 
The average injury severity score was 7.82 + 4.4. (median 9.0). The proportion admitted to the ICU was 6%. The me-
dian length of hospital stay was 24 days, cost of treatment Kshs. 27,153 Kenya shillings and overall hospital mortality 
rate was 13.9% (25% for ISS > 15). Only gender and head injury were predictors of mortality. Conclusions: Traffic and 
falls are the predominant mechanisms in geriatric trauma in Kenya. Unique features of geriatric trauma are higher fe-
male involvement, prolonged length of hospital stay and fewer predictors of mortality compared to younger patients. 
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1. Introduction 

The burden of trauma and its associated treatment is a 
global challenge. Because trauma mostly afflicts the 
young, more emphasis and resources have understanda-
bly, been extended to the younger trauma patients [1,2]. 
But, for similar mechanisms, older patients sustain more 
severe injuries and pose more challenges. At this extreme 
of age, co-morbid conditions are frequent, blood and 
volume losses are tolerated poorly and requirements for 
medical and surgical resources disproportionately greater 
[3]. In high income countries where population health 
indices are better, people are living longer. An increasing 
number of elderly trauma has demanded a response in 
terms of geriatric trauma studies and development of 
geriatric trauma care units [4].  

The published data on geriatric trauma in Africa is 
scarce. According to the CDC, the leading causes of 
traumatic geriatric deaths are motor vehicles, firearms 
and poisonings and older individuals are twice as likely 
to die from their injuries as younger people [5]. This 
study evaluated the common mechanisms, patterns of 
injury and outcomes associated with elderly trauma pa-
tients at the Kenyatta National Hospital. 

2. Methods 

This descriptive review of prospectively collected data 
was undertaken at the Kenyatta National hospital, a 2000 
bed teaching and referral hospital in Nairobi, Kenya. The 
catchment population is about three million inhabitants. 
Seventy two patients aged 60 years and older and admit-
ted after trauma between November 2009 and December 
2010 were analyzed.  *Corresponding author. 
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Data abstracted included age, sex, mechanism of in-
jury, injury type, Accident and emergency room disposi-
tion, resource utilization and hospital mortality. Injuries 
were classified into the following categories: falls, motor 
vehicle collision, assault, gunshot injuries and others. We 
used descriptive statistics to analyze the data. Direct cost 
to the patient based on the hospital billing system was in 
Kenya shillings (86 Kshs to the USD). The demographic, 
injury and outcome characteristics of the elderly trauma 
patients were compared to younger patients, admitted 
during the study period, to determine significant differ-
ences. Survivors and non-survivors in the geriatric group 
were compared to reveal the factors associated with sur-
vival. Means were tested using the Student’s t test while 
proportions were stated using Chi square or Fischer’s 
exact test as appropriate. Approval for this research was 
obtained from the hospital’s ethics committee.  
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3. Results 

3.1. Socio-Demographic Characteristics 

Seventy two out of 1594 trauma admissions during the 
study period were patients aged 60 years and older. They 
formed 4.5% of all trauma admissions. The average age 
was 71.7 ± 9.9 years (range 60 - 98 years). The intent 
was accidental in 84.7% of cases. Males (58.3%) more 
than females (41.7%) were involved. Most had not at-
tended school beyond the primary level (Table 1). 

3.2. Injury Characteristics 

Injuries due to traffic (44.4%) and falls (41.7%) ac-
counted for majority of admissions (Figure 1). 

Pedestrians (61.3%) were the most common road users 
injured. The predominant anatomical region affected was 
the extremity (63.9%). Injuries to the head/neck consti-
tuted 26.4% of all injuries. Specific injuries most fre-
quently recorded were fractures of the femur (34.7%), 
fractures of the lower limb other than femur (19.4%) and 
head injuries (11.1%) (Table 2). The average injury 
score on admission was 7.82 ± 4.4. (range of 1 - 27). 

4. Outcomes 

From the accident and emergency unit, four patients were 
disposed to the ICU, one direct to the Operation Room 
and the rest (93.1%) to the ward. About one half (48.6%) 
and one fifth (18.9%) of the patients required surgical 
intervention and blood transfusion respectively. 

There were ten (13.9%) deaths within two weeks of 
hospitalization. Forty seven percent of patients were dis-
charged home fully recovered while 17 (23.7%) were 
discharged with various degrees of disabilities. The 
length of hospital stay averaged 34.64 + 32.8 days (me- 
dian 24) while the cost of treatment was Kshs. 37,884 + 
38,477 (median Kshs. 27,153). 

 

Figure 1. Mechanisms of injury in elderly patients at KNH. 
 

The ISS of patients who died was 8.9 while that of 
survivors was 7.6 (p = 0.408). There was also no signifi- 
cant difference in the means of their ages. The propor- 
tions of traffic injury (15.6% versus 12.5%, p 0.703), ISS 
> 15 (25% versus 12.7%, p 0.313), transfusion (18.5% 
versus 16.3%, p 1) were not significantly different be- 
tween survivors and non-survivors. Survivors however re- 
quired more surgical procedures (21.1% versus 5.9%, p 
0.09) than non-survivors. There were also more males 
(21.4% versus 3.3%, p 0.04) and head injuries (50% ver- 
sus 9.5%) in the mortality group than among survivors.  

Compared to younger patients, trauma in patients 60 
years and older involved more unintentional trauma (p 
0.039), transfer-ins (0.01), females (p < 0.001), non-traf- 
fic trauma (0.002) and head injuries (0.046). As noted, 
the two age groups were similar for injury severity and 
rates of ICU admission, surgery and transfusion (Table 3) 
but older patients were twice as likely to die after a 
trauma admission as compared to younger patients (p 
value < 0.001, OR 2.1). 

5. Discussion 

This study has revealed that elderly trauma patients 
comprise only 4.5% of all trauma admissions. It docu-
ments the patterns of injuries and patient outcomes as 
seen from a developing country perspective, where re-
sources to manage the challenges posed are not always 
available. This result is inconsistent with published data 
from high income countries where elderly patients may 
form up to 30% of the trauma population admitted [3]. In 
the United states the average life expectancy rose from 
47 in the 1990s to 77 years in 2000 [6] The life expec-
tancy in Kenya today is akin to America’s, 30 years ago. 
Because the burden of trauma in the elderly is several 
times smaller when compared to developed countries, 
there is a risk they may be ignored. The life expectancy 
in Kenya is reportedly increasing (Daily Nation, August, 
2012) and surgeons will increasingly be involved in the 
care of elderly patients who are known to have higher 
complications and mortality rates than younger patients 
but with limited resources. 

Majority of the admissions in this study followed traf-
fic collisions (44.4%) and falls (41%). Available ac 
counts from outside Africa indicate that the most com- 
mon reason for trauma in the elderly is a fall [3,7-11]. In 
the Canadian study by Gowing et al. [3] for example, fall 
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Table 1. Socio-democratic characteristics of elderly trauma patients at KNH. 

Characteristic  Number % 

Gender Male 42 58.3 

 Female 30 41.7 

Admission status Direct from scene 22 30.6 

 Referral 41 56.9 

 No detail 9 12.5 

Intent Unintentional 61 84.7 

 Homicide 9 12.5 

 Suicide 1 1.4 

 Missing 1 1.4 

Education Nil 25 34.7 

 Primary 22 30.6 

 Secondary 11 15.3 

 College/university 1 18.1 

 Unknown 13 6.9 

Occupation Housewife 5 6.9 

 Farmer 14 19.4 

 Formal employment 3 4.2 

 Informal employ 13 18.1 

 Missing 9 12.5 

 
Table 2. Injury characteristics for elderly patients at KNH. 

Characteristic  Number % 

MV/Motorcycle Driver/rider 3 4.2 

 Occupant/Passenger 9 29.1 

 Pedestrian 19 61.3 

Principal region Head/neck 19 26.4 

 Chest/abdomen 2 2.8 

 Spine 5 6.9 

 Extremity 46 63.9 

Fall Same level 24 75.0 

 Fall from height 8 25.0 

Specific injuries Head injury 8 11.1 

 Spine injury 5 6.9 

 Lower limb fracture 14 19.4 

 Femur fracture 25 34.7 

 Abdomen/thoracic injury 2 2.8 

 Facial/orbital 3 4.2 

 Upper limb fracture 3 4.2 

 Multisystem 7 9.7 

 Soft tissue injury 4 5.6 

MV: Motor vehicle. 

 
was the predominant mechanism in 64% of cases. The 
predominant road user injured in this study was a pedes- 

trian while 75% of the falls were same level falls. This is 
onsistent with published literature. Low-level falls from c 
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Table 3. Comparison of young and old trauma patients at KNH. 

 Age < 60 years Age ≥ 60 years (P value) 

Male 1251 42 < 0.001 

Female 253 (16.8%) 30 (41.7%)  

Unintentional 1140 61 0.04 

Intentional injury 377 (24.9%) 10 (14.1%)  

Traffic mechanism 951 32 0.002 

Non-traffic 571 (37.5%) 40 (55.6%)  

Disposed to ward 1380 67 0.49 

Disposed to ICU/OR 142 (9.3%) 5 (6.9%)  

Head/neck region 579 (38%) 19 (26.4%) 0.046 

Other body regions 943 53  

Surgery done 704 34 0.9 

No surgery 783 (52.7%) 38 (52.8%)  

ISS < 16 1343 63 0.88 

ISS ≥ 16 161 (10.7%) 8 (11.3%)  

Direct from scene 690 22 0.01 

Transfer-in 651 (48.5%) 41 (65.1%)  

Alive at 2 weeks 1370 62 0.026 

Dead at 2 weeks 102 (6.9%) 10 (13.9%)  

 
standing heights are caused by age related alterations in 
the body, limb strength and balance. Other documented 
risk factors include female gender, previous fall, psycho-
tropic drug use, and arthritis. The increased risk of pe-
destrian injury amongst elderly is occasioned by frailty at 
walking, impaired reflexes, vision, hearing and move-
ments [12,13]. 

Fractures to the limbs were the most frequent injuries. 
Minor injuries easily break the relatively weakened bones 
in the elderly. This predominance of limb factures ex- 
plains the overall moderate injury severity score in the 
present study, at variance with Western trauma series that 
show much higher severity levels for elderly trauma ad- 
missions [3]. Variations in referral practices may be the 
basis for the differences in acuity level between our pa- 
tients and reports from trauma centers. Kenyatta National 
hospital receives majority of injuries that occur in the 
city of Nairobi, treats all levels of injury and is often 
overwhelmed with the management of minor injuries. In 
the West, lower acuity trauma is handled at a lower level 
facility leaving level 1 trauma centers to deal with com-
plex trauma. Our data suggest that geriatric patients ad-
mitted as transfer-ins sustained more severe injuries. The 
establishment of first and second level hospitals within a 
Nairobi trauma system may see an evolution where KNH 
is left to handle more complex and severe trauma.  

The prolonged hospital stays for geriatric trauma at 
KNH are unique with reference to series from mature 
trauma systems. By two weeks after admission, majority 

of the patients were still in the ward. Although elderly 
trauma is associated with longer hospital stays, incurs 
higher overall hospital charges, and require longer period 
of rehabilitation, the duration in this study is excessive. 
The reasons for this were not explored. Older patients 
have more frequent comorbid illnesses that impair their 
recovery from injury, are physiologically challenged and 
incur more complications. Whether this excess hospitali-
zation period is informed by unique care protocols em-
ployed at this hospital is a subject to be studied. 

The hospital mortality post-trauma was 13%. This was 
doubled the rate in younger patients. Although the group 
studied sustained low acuity trauma, our results still cor-
roborate the general view that older individuals are more 
likely to die from their injuries as younger people. Of the 
factors tested for association with mortality in this study, 
only gender, head injury and ‘no surgery’ were signifi-
cant. The injury, patient and hospital factors responsible 
for the increased mortality in geriatric trauma have not 
been fully clarified. There is controversy on whether ad-
verse outcomes in geriatric trauma can be predicted by 
patient age, ISS, RTS, mechanism of injury, pre-existing 
conditions, occurrence of complications and ICU use 
[3,14]. Available studies show conflicting results on the 
effect of age on survival in geriatric trauma [15-18]. In 
the study by Perdue et al. involving 448 patients, 65 
years and older, age was significantly predictive of mor-
tality [17] while in the study by Knudson et al., involving 
852 patients, the effect of age was similar between sur-
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viving and non-surviving geriatric trauma patients [18]. 
Injury Severity Score (ISS) is a well researched anat-

omic score. Like the influence of age on geriatric mortal-
ity, some authors have found it to be a strong adverse 
outcome predictor in geriatric trauma [18,19] while oth-
ers have failed to show any influence on mortality 
[20,21]. 

The association of geriatric mortality and head injury 
in this study is consistent with a number of previous re-
ports that demonstrate that “Low” admission GCS is as-
sociated with poor outcomes in elderly head-injured pa-
tients [22-24]. The explanation for the higher mortality in 
head injured geriatric patients lies in the changes that 
occur to the brain with age including, size, weight and 
reduction in cerebrovascular autoregulation [25]. 

This study had limitations. The proportion of very se-
vere and critical injuries was low. Therefore the mortality 
analysis may only be applicable to capitals of developing 
countries and not high income nations. Comorbid ill-
nesses were not sought. Majority of studies demonstrate 
that the presence of pre-existing medical conditions 
(PEC’s) adversely affects outcome [26]. Further, we did 
not explore the contribution of complications that oc-
curred during treatment as this also has a bearing on 
outcomes including mortality and prolonged lengths of 
hospital stay. All the same our study provides important 
insights into the characteristics of geriatric trauma in an 
African country setting. Trauma in the elderly forms less 
than 5% of the injury burden but the associated mortality 
and resource utilization is similar or higher than that in 
the young. The long hospital stays and predominance of 
orthopedic injuries and association of adverse outcomes 
with neurotrauma call for a trauma care that targets their 
specific early interventions. 
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