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Fragility hip fracture (FHF) is a common medical problem associa­
ted with significant morbidity and mortality and a considerable 
economic burden. The 1-year mortality rate for FHF has been 
reported to be as high as 30%,[1] with the global cost per patient 
averaging USD43 669 for the first year.[2] The literature suggests that 
the worldwide incidence of FHF is increasing and has the potential to 
exceed 6.3 million cases by 2050.[3-5] The main driver of this increase 
appears to be a growing elderly population and improved healthcare. [6] 
However, most literature on the subject stems from populations in 
Europe and North America, with few studies investigating African 
countries where traditional risk factors are compounded by extreme 
poverty, malnutrition and a differing disease burden.

Historically FHFs were believed to be uncommon in black African 
populations, with some evidence attributing this to differences 
in bone mineral density and hip geometry.[7-11] Until recently, the 
only literature available on hip fractures in South Africa (SA) was 
published by Solomon[9] in 1968, focusing on a small subpopulation of 
black South Africans in Johannesburg, which reported low incidence 
rates of 4.2 and 4.6 per 100 000 for males and females, respectively. 
This reported incidence is surprisingly low when compared with 
Scandinavian countries such as Denmark, with 290 and 574 per 
100  000 for males and females, respectively.[4] Work has subsequently 
been published focusing on another black African subpopulation 
in the eThekwini region of KwaZulu-Natal.[12] This study showed a 
10-fold increase in incidence compared with previous data. Most 

recently, a multicentre study involving three of the nine provinces 
of SA has supported a marked increase in incidence, with rates of 
46.2 and 87.7 per 100 000 for males and females, respectively.[13] It 
appears that the incidence of FHFs in the SA population has been 
underestimated, but there is not currently a data set encompassing 
all geographical regions of the country, including the rural areas. 
Understanding differences in incidence rates of hip fractures will 
contribute to a more complete view of the SA hip fracture burden 
and has implications for the way we screen, prevent and treat FHFs 
in our population. Furthering our understanding of FHFs in SA will 
guide the allocation of resources, as well as highlight opportunities 
for preventive measures.

Objectives
To investigate age-, gender- and population group-specific incidences 
of FHFs in a subpopulation in Eastern Cape Province, SA, a 
population that has not previously been investigated.

Methods
A retrospective review of hospital medical records of all patients 
presenting with FHFs was performed at Livingstone Tertiary Hospital 
in the Eastern Cape over a 1-year period (1 April 2014 - 30 March 
2015). The study was conducted according to the ethical guidelines 
and principles of the International Declaration of Helsinki and the 
South African Guidelines for Good Clinical Practice. Ethical approval 
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was obtained from the Faculty of Health Sciences Research Ethics 
and Bio-Safety Committee at the affiliated university, Walter Sisulu 
University (ref. no. 079/2017).

Livingstone Hospital serves the western region of the Eastern Cape 
(WREC), with a population of 1 602 699 people in 2011 (the year of 
the last formal census in SA). According to Statistics South Africa, 
the population group distribution of the Eastern Cape in 2011 was 
86.3% black African, 8.3% coloured, 0.4% Indian/Asian, 4.7% white 
and 0.3% other.[14] For the purpose of this study it was important to 
distinguish between the various population groups in SA, as literature 
from other regions has shown potential differences in FHF incidence 
between population groups. The HIV prevalence in the Eastern Cape 
is 19.9%.[15]

It can be assumed that a proportion of the population in the WREC 
will make use of a private health facility should they sustain an 
FHF. In the Eastern Cape, 18.2% make use of the private healthcare 
sector. [14] It is therefore estimated that the population that makes use 
of Livingstone Hospital is ~1 311 008 people (total population of the 
WREC less the 18.2% of patients who make use of private healthcare).

All patients presenting with FHFs were included. An FHF is 
defined as a fracture that occurs as a result of low-energy trauma, 
e.g. a fall from a standing height or while walking.[16] A hip fracture 
refers to a fracture of the proximal femur to ~5 cm below the lower 
border of the lesser trochanter, and includes neck of femur fractures, 
intertrochanteric fractures and subtrochanteric fractures.[17]

Patient records were utilised to collect information on patient 
demographics, including age, gender and ethnic group. Information 
about diagnosis and mechanisms of injury was also collected, and 
medical records were cross-referenced with operating theatre records 
to ensure accuracy. All diagnoses of hip fractures were confirmed 
with the X-ray database (Picture Archiving and Communications 
System).

The total number of FHFs seen at Livingstone Hospital during the 
study period was calculated, while the size of the study population 
was calculated as previously described. Age-, gender- and population 
group-specific incidence rates were calculated for 5-year age intervals 
using the age distribution data of the WREC as a denominator 
for each age group. Overall crude incidence rates were calculated 
by using the sum total of FHFs divided by the study population 
(1 311 008). Five-year age intervals were chosen because this is the 
standard representation reported in the literature.

In order to negate the confounding influence of age and gender on 
overall crude incidence rates, age and gender adjustment is necessary 
so that comparison can be made with other populations. The overall 
age- and gender-adjusted incidence rate was calculated by the sum 
total of each of these age- and gender-specific weighted adjustments. 
Population group-specific crude incidences were calculated. All 
incidences were calculated as number of fractures per 100 000 people 
annually. Participants with missing data (n=12) were excluded from 
the study. Finally, data were expressed as frequencies and percentages 
for categorical variables, while central tendency and dispersion were 
reported for continuous variables.

Results
During the 1-year study period, a total of 305 patients with new 
hip fractures were admitted to Livingstone Hospital for further 
management. Information on mechanism of injury was not recorded 
in 12 cases (3.9%), and these cases were therefore excluded from 
analysis. Of the remaining 293 fractures, 253 (86.3%) were low-
energy hip fractures and 40 (13.7%) were high-energy fractures. A 
total of 253 patients were therefore included in the study. The mean 

(standard deviation) age of patients with an FHF was 72.6 (13.1) years 
(95% confidence interval 69.9 - 73.2). The majority of participants 
were female (64.8%; n=164) (Table 1), with most participants having 
suffered intertrochanteric fracture (48.6%; n=123). The mean ages for 
the different population groups are presented in Table 2.

The highest number of low-energy hip fractures in females 
occurred in the ≥85- (19.6%) and 70 - 74-year (16.5%) age groups, 
while the highest number of male cases was observed in the 60 - 
64-year group (20.2%) (Table 3).

The highest frequency distribution of FHFs was observed in black 
males aged 60 - 64 years (5.5%; n=14) and black females aged 70 - 
74 years (6.3%; n=16) (Table 4).

Incidence rates
The crude incidence rate of low-energy hip fractures in the WREC 
was 19.3 per 100 000. The crude incidence of hip fractures in males 
and females was 14.6 and 23.4 per 100 000, respectively. Age-, gender- 
and population group-specific incidence rates for low-energy hip 
fractures are depicted in Figs 1 - 3.

Discussion
The objective of this study was to determine age-, gender- and 
population group-specific incidence rates of FHFs in a subpopulation 
of the Eastern Cape, South Africa, a population that has not been 

Table 1. General demographic information on all patients 
presenting with fragility hip fractures (N=253)
Age (years), mean (SD) 72.6 (13.1)

Female (n=164), mean 73.56 
Male (n=89), mean 67.81 

Gender, % (n)
Female 64.8 (164)
Male 35.2 (89)

Population group, % (n)
Black 50.2 (127)
Coloured 25.3 (64)
White 23.7 (60)
Indian 0.8 (2)

Type of fracture, % (n)
Neck of femur 45.8 (116)
Intertrochanteric 48.6 (123)
Subtrochanteric 5.5 (14)

Table 2. Population group mean ages (N=253)
Age (years), mean (SD)

Black 69.8 (13.8)
Female 72.4 (13.6)
Male 65.8 (13.2)

Coloured 70.7 (13.0)
Female 71.4 (12.9)
Male 68.7 (13.4)

White 76.2 (11.0)
Female 78.9 (10.2)
Male 71.6 (10.8)

Indian 67.0 (1.4)
Female 67.0 (1.4)
Male 0
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investigated previously. The main finding 
was that the crude incidence rate of FHFs in 
our population was 19.3 per 100 000, while 
males and females had incidence rates of 
14.6 and 23.4 per 100 000, respectively.

FHF incidence in SA has traditionally 
been reported as being low compared with 
other countries, owing to the initial crude 
incidence rates as reported by Solomon.[9] 
The incidence rates for males and females, 
as reported in 1968 for a subpopulation 
in Johannesburg, were 6.9 and 4.3 per 
100  000, respectively, with an overall crude 
incidence of 5.6.[9] Although the 1968 study 
had several limitations, including lack of 
distinction between high- and low-energy 
fractures, male-biased representation of 
the study population and a lack of specific 
age group assessments, it is still interesting 
to note the large difference between the 
reported incidence rates and those in the 
current study. Although the studies report 
on different geographical areas, this alone is 
unlikely to account for the large differences 
observed between them.

The second finding of this study illus­
trated a similar trend of increased incidence 

rates compared with recent studies in other 
regions of SA. Data from work done by 
Paruk et al.[12] and Dela et al.[13] indicate 
much higher incidence rates than previously 
reported by Solomon.[9] Paruk et al.[12] 
reported an incidence rate of 68.5 and 

133.0 per 100 000 for males and females, 
respectively, with an overall crude incidence 
of 97.4 per 100  000, in black patients from 
the eThekwini region aged ≥60 years. In 
a comparison between the Paruk study 
population and the present study population 

Table 3. Age and gender distribution for fragility hip fractures in 5-year age intervals
Age group (years) All (N=253), % (n) Female (N=164), % (n) Male (N=89), % (n)
35 - 39 1.6 (4) 1.2 (2) 2.2 (2)
40 - 44 1.6 (4) 1.2 (2) 2.2 (2)
45 - 49 2.4 (6) 1.8 (3) 3.4 (3)
50 - 54 5.9 (15) 4.3 (7) 9.0 (8)
55 - 59 5.1 (13) 5.5 (9) 4.5 (4)
60 - 64 13.8 (35) 10.4 (17) 20.2 (18)
65 - 69 11.9 (30) 11.0 (18) 13.5 (12)
70 - 74 15.4 (39) 16.5 (27) 13.5 (12)
75 - 79 13.4 (34) 13.4 (22) 13.5 (12)
80 - 84 12.6 (32) 15.2 (25) 7.9 (7)
≥85 16.2 (41) 19.6 (32) 10.1 (9)

Table 4. Age, gender and population group distribution for fragility hip fractures in 5-year age intervals
Black Coloured Indian White

Age group 
(years)

Male 
(N=50), % (n)

Female 
(N=77), % (n)

Male 
(N=17), % (n)

Female 
(N=47), % (n)

Male 
(N=0)

Female 
(N=2), % (n)

Male 
(N=22), % (n)

Female 
(N=38), % (n)

35 - 39 0.8 (2) 0.4 (1) - 0.4 (1) - - - -
40 - 44 0.8 (2) 0.4 (1) - 0.4 (1) - - - -
45 - 49 0.4 (1) 0.8 (2) 0.4 (1) 0.4 (1) - - 0.4 (1) -
50 - 54 2.0 (5) 1.9 (3) 0.8 (2) 1.9 (3) - - 0.4 (1) 0.4 (1)
55 - 59 0.8 (2) 2.0 (5) 0.4 (1) 1.9 (3) - - 0.4 (1) 0.4 (1)
60 - 64 5.5 (14) 4.3 (11) 0.8 (2) 1.9 (3) - - 0.8 (2) 1.9 (3)
65 - 69 2.0 (5) 2.4 (6) 1.9 (3) 3.6 (9) - 0.8 (2) 1.6 (4) 0.4 (1)
70 - 74 2.8 (7) 6.3 (16) 0.8 (2) 2.4 (6) - - 1.9 (3) 2.0 (5)
75 - 79 1.6 (4) 3.2 (8) 0.8 (2) 3.6 (9) - - 2.4 (6) 2.0 (5)
80 - 84 1.6 (4) 4.3 (11) 0.4 (1) 1.6 (4) - - 0.8 (2) 4.0 (10)
≥85 1.6 (4) 5.1 (13) 1.9 (3) 2.8 (7) - - 0.8 (2) 4.7 (12)
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Fig. 1. Age- and gender-specific incidence rates for low-energy hip fractures, across 5-year intervals.
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from the WREC, adjusted for age groups >60 years, it is interesting 
to note that even higher crude incidences are reported in the present 
study (Fig. 4A). The marked difference can be attributed to the 
multiple population groups included in the Eastern Cape study, 
while the eThekweni study only included the black population group. 
Higher incidence rates in the white population therefore influence 
the overall incidence rates in the WREC.

Interestingly, the investigation by Dela et al.,[13] which reported 
on the rate of hip fractures in males and females aged >40 years 
and included all population groups, showed similar numbers to 
those reported in the present study (Fig. 4B). The incidence rate 
of hip fractures reported by Dela et al.[13] for males and females 
aged >40 years (including all population groups) was 46.2 and 87.5, 
respectively (overall crude incidence 68.6 per 100 000). It is, however, 
important to note that this study investigated both state and private 
health institutions. It is therefore inappropriate to directly compare 
this study’s data with studies representing state-only institutions, 
considering the broad differences in populations attending state 
and private healthcare facilities that might potentially influence 
the findings.[14] Despite this, it is interesting to note that there 
are similarities in crude incidence between the WREC and data 
produced by Dela et al.[13] as shown in Fig. 4B.

Comparing South African populations with other countries and/
or subpopulations highlights that the incidence rate of FHFs in SA 
is at the lower end of the spectrum (Figs 5 and 6).[18-23] Of interest 
was how SA populations would compare with other developing 
countries.

Heterogeneity of incidence rates between different populations can 
be attributed to environmental, population group, life expectancy 
and healthcare differences.[4] Comparing the results of the present 
study with others should be done with caution, however, as all 
published studies do not necessarily distinguish between high- and 
low-energy hip fractures, or include all age groups, which could 
influence the results substantially. It is, however, worthwhile noting 
that our population appears to be following a similar trend to other 
developing countries, such as the Rohtak district of India.[19] Another 
noteworthy finding of our study is that in the young male group 
(45 -  64 years), our population showed a surprisingly high age-
specific incidence rate. The increased incidence of FHFs in males 
aged 60 - 64 years was specifically evident in the black group, which 
showed the highest age-specific incidence of any of the populations 
compared (Fig. 6).

The few studies investigating young patients with hip fractures 
have contrasting findings. Traditionally it was believed that hip 
fractures in young patients occur almost exclusively as a result of 
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high-energy trauma.[24] However, more recent work indicates that 
there are two distinct patient groups, namely young, healthy males 
aged 20 - 40 years who sustain high-energy trauma, and a larger 
group of patients between the ages of 40 and 50 years who sustain 
low-energy-related fractures. The majority of patients in the latter 
group are reported to have associated medical conditions, and there is 
a high prevalence of alcohol use.[25] Lifestyle factors (smoking, alcohol 
and drug consumption) as well as other medical conditions further 
appear to be contributing to an increased incidence of low-energy hip 
fractures in young patients.[26]

Compared with women, men are thought to sustain fragility 
fractures at a later stage in life, possibly owing to higher bone mineral 
density and a lower propensity to falls.[27,28] However, the opposite 
appears to be the case in the present study. The exact reasons for this 
finding are not clear, but it can potentially be attributed to various 
factors, including higher incidences of comorbidities and substance 
abuse, life expectancy differences, and possibly lower preventive 
measures in males.[29-31]

Owing to the significant prevalence of HIV in South Africa 
(13.1%),[32] the influence of HIV on FHFs also needs to be considered. 
The effect of HIV on the musculoskeletal system is well documented 
and HIV infection has been associated with a three-fold increased 
risk for any fracture, with almost a nine-fold higher risk of sustaining 
a hip fracture.[33] Although the potential influence of HIV was not 

within the scope of this investigation, it is an important variable that 
should be considered in future studies, as it could shed more light on 
the high incidence rate of hip fractures observed in our younger male 
patient population.

Study limitations
Limitations of this study include that only state patients were 
investigated, and patients attending private hospital facilities are 
therefore not represented. As this was a record review of patients 
presenting for surgery after sustaining an FHF, it is possible that 
some patients may have died prior to admission or preoperatively 
and therefore been excluded from the study. However, it is reasonable 
to assume that these cases would represent a very small number 
and would be unlikely to affect the overall incidence significantly. 
Some information, such as the presence of comorbidities or lifestyle 
habits, that could have influenced the outcomes of interest, was not 
reported in this investigation owing to its retrospective nature. Future 
prospective studies should aim to include all known risk factors for 
FHF. Finally, a single investigator performed data capturing and 
confirmation cross-referencing, which may be susceptible to bias.

Conclusions
For SA healthcare workers to fully understand the growing impact of 
FHFs in our country, it is imperative that we investigate the country 
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as whole. This study of a subpopulation in SA, along with other 
recent publications from different regions, serves to contribute to 
the growing body of national knowledge on hip fractures. This work 
highlights that we have a higher incidence of FHFs than would be 
expected on the basis of previous reports, which mirrors findings 
from other local studies. Approximately 30% of our patients were 
aged <65 years, with young black males showing a markedly high 
incidence rate compared with other populations. In general, and in 
contrast to most other regions, it appears that our male population 
is sustaining FHFs earlier than females. These findings warrant 
further investigation that may prompt the development of preventive 
strategies and optimal treatment programmes.
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Fig. 6. Age-specific incidence rates for low-energy hip fractures in males. South African studies indicated with dashed lines. (WREC = western region of the 
Eastern Cape.)
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