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Abstract
Summary Osteoporotic hip fractures are thought to be rare in Blacks however, this study from South Africa shows a significant
increase in the number of hip fracture in Blacks. With the expected increase in older people, osteoporotic fractures will pose a
major health problem and screening guidelines needed to be implemented.
Introduction Developing countries are predicted to bear the burden of osteoporosis in the coming decades. This study was
undertaken to review earlier reports that osteoporotic hip fractures are rare in Black Africans.
Methods In an observational study, the incidence rates and relative risk ratios (RRR) of osteoporotic hip fractures were calculated
in the Black population, aged 60 years and older, residing in the eThekwini region of South Africa. All Black subjects, presenting
with a minimal trauma hip fracture to five public hospitals in the region, entered the study. Descriptive statistics were applied to
show differences in age and sex.
Results Eighty-seven subjects were enrolled in the study with a mean age of 76.5 ± 10.5 years and the sex ratio of women to men
was 2.5:1. Although men were younger than women, this was not significant (74.2 ± 12.3 vs. 77.4 ± 9.6 years, p = 0.189). The
age-adjusted rate was 69.2 per 100,000 p.a. for women and 73.1 per 100,000 p.a. for men. There was a significant increase in the
relative risk ratios for hip fractures after the age of 75 years in the total cohort and in women and men. Except for the 65–69-year
age group, there was no significant difference in the age-adjusted RRR between women and men.
Conclusion This study represents the largest number of hip fractures recorded in Black Africans. Although the incidence rate is
approximately tenfold higher than previously recorded, it remains amongst the lowest globally. A national registry inclusive of
private and public sector is required to establish the true incidence rate of hip fractures in Black Africans.
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Introduction

The incidence of osteoporotic hip fractures is set to rise expo-
nentially with the worldwide increase in longevity [1]. It is
predicted that by 2050 there will be 4.5 million hip fractures

per annum globally, and that the majority of these will occur in
developing countries [2].

In a recent systematic review, a wide geographic variation
in the incidence and probability of hip fractures was observed
with the highest incidence rates in Denmark, Sweden, and
Austria and lowest rates in South Africa and Nigeria, 5.6
and 2 per 100,000, respectively [3].

The South African average annual hip fracture rate of 5.6
per 100,000 (6.9 for men and 4.3 for women) is derived from a
single study conducted between 1957 and 1963 in African
men and women living in the Johannesburg metropolitan area.
A total of 64 hip fractures (38 in men and 26 in women),
excluding pathological fractures, but including all degrees of
trauma, were recorded in persons aged 30 years and older in
the study period [4]. The reason for this significantly low rate
was not well understood, as a subsequent study in the same
time period failed to show any significant difference in meta-
carpal BMD between Africans and Whites [5].
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Similarly, the Nigerian data was obtained from a single
regional study in 1988–1989which included all subjects, aged
50 years and older, with hip fractures requiring hospital care.
Only five hip fractures were recorded, giving an incidence of
2.1 per 100,000 in men and 2.0 per 100,000 in women, sig-
nificantly lower than that in Southampton (UK). Furthermore
there was no increase with age [6].

Low incidence rates have also been reported in two earlier
studies in sub-Saharan Africa. In Gambia, no hip fractures
were noted [7] and incidence rates of 4.1 per 100,000 and
2.2 per 100,000 for women and men respectively, were report-
ed in a retrospective study in Cameroon [8]. A lower life
expectancy and possible under-reporting [6, 8–10] have been
postulated for these low rates.

More recent studies suggest that the incidence of osteopo-
rotic fractures may be increasing [11]. A second study from
Nigeria reported nine and fivefold increases in the incidence
rates in women (17.3 per 100,000) and men (10.0 per
100,000), respectively, with the highest rates seen in women
and men over the age of 80 years [12].

Although there have been no new studies on hip fractures in
South Africa, two studies indicate that vertebral fractures may
occur more commonly in Africans than previously thought [13,
14]. In a 5-year longitudinal study, 38% of African women
aged 60 years or over developed new vertebral deformities
[13] and a similar prevalence of vertebral fractures in African
and White subjects has recently been reported [15].

These findings, together with the projected increase in life
expectancy in Africa, [1] and significant urbanization support
the notion that the incidence of osteoporotic fracture rates in
developing countries such as South Africa is on the rise and
prompted this study.

Methods

Ethical approval for the study was granted by the Biomedical
Research Ethics Committee of University of KwaZulu-Natal
(KZN), and study approval was obtained from the KZN
Provincial Department of Health and from all the hospitals
involved in the study. The study was conducted according to
the ethical guidelines and principles of the International
Declaration of Helsinki and South African Guidelines for
Good Clinical Practice.

The study was conducted in the coastal city of eThekwini
(formerly known as Durban), which is the largest city in the
province of KwaZulu-Natal, South Africa, and has a mixed
ethnic population of 3,468,087 persons, of whom 236,035
persons (6.8%) are above the age of 60 years old. The study
population comprised the 108,240 (male 33,811, female
74,429) Black African subjects residing in the study area
(Consensus Stats South Africa 2007) [16].

Although South Africa has a dual health care system with
both a public (free for indigent and older patients) and private
sector (fee based), the majority of African patients utilize the
public sector with only 6.9% having a medical aid (insurance)
[17], usually a pre-requisite for private health care. In the
public sector, specialized orthopedic services are only avail-
able in five public regional hospitals serving the eThekwini
area, to which all hip fracture subjects presenting to any public
sector health care facility are referred.

A prospective observational study was conducted in these
five regional hospitals from 1 August 2010 to 15 October 2011.
Hip fracture cases were identified from the orthopedic admis-
sion registers on a bi-weekly basis and confirmed clinically and
radiologically. All Black African subjects aged 60 years or over
with a minimal trauma hip, neck of femur, or trochanteric frac-
ture (defined as a fracture of the femur between the articular
cartilage of the hip joint to 5 cm below the distal point of the
lesser trochanter subsequent to a fall from a standing height or
less) were entered into the study. Subjects were recorded at the
site where the primary surgery occurred and all entries were
cross-referenced with date of birth to prevent duplication.
Subjects with pathological fractures, fractures distal to the lesser
trochanter, traumatic fractures, and re-admissions for previous
hip fracture complications were excluded. A structured ques-
tionnaire was used to record age, sex, and race (self-reported).

The data was analyzed using IBM® SPSS®19 and SAS®
version 21. The significance for all tests was set at p < 0.05.
Descriptive statistics were applied to show differences in age
and sex. Differences in means were compared using Student’s
t test for numerical variables.

The crude and age-specific hip fracture incidence rates for
the eThekwini municipality and South Africa were first cal-
culated using the total ethnicAfrican population, aged 60 years
or over, of eThekwini and South Africa, obtained from the
2007 census data [18]. The direct method (actual number of
fractures divided by at risk population) was used to calculate
age-specific rates (ASR) based on the age and sex structure of
the ethnic African population of eThekwini.

The relative risk ratio of fracture with 95% confidence in-
tervals was calculated for each age group (5-year intervals)
using the 60–64-year age group as the reference group. A
linear regression model was fitted with relative risk ratios as
the dependent variable, age as an independent variable, and
sex as an indicator variable to determine if a significant dif-
ference existed between the sexes.

Results

Eighty-seven Black African subjects with minimal trauma hip
fractures were admitted during the study period. They were 62
(71.3%) women and 25 (28.7%) men with a female to male
ratio of 2.5:1. The mean age was 76.5 ± 10.5 years with a
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range of 60 to 113 years. Although men were younger than
women (74.2 ± 12.3 vs. 77.4 ± 9.6 years), there was no statis-
tically significant difference (p = 0.189).

The number of fractures increased with age and the highest
number were recorded in subjects older than 85 years.

The crude incidence rate for minimal trauma hip fractures
was 67.4 per 100,000 (Table 1) with an age-adjusted rate of
77.1 per 100,000 persons per annum. The incidence increased
with age with the highest hip fracture rate recorded in subjects
aged 85 years and older (305.8 per 100,000). The ASR in-
creased with age in the South Africa population, except in the
80–84-year age group. There was a significant increase in the
relative risk ratio for hip fracture with age after the age of
75 years in both women and men (Table 2).

The overall age-adjusted fracture incidence rate was higher
in men (73.1 per 100,000) compared to women (69.2 per
100,000), with the highest rates in 85 years and older group
in both sexes. Apart from in the 65–69-year age group (RR
0.18, CI 0.04–0.71), no significant sex difference was ob-
served for the age-adjusted relative risk ratios in men and
women (Table 3).

Discussion

This is the first study to report osteoporotic hip fractures in an
older Black African population in post-apartheid South
Africa. To our knowledge, this also represents the largest num-
ber of Black African subjects with hip fractures in sub-
Saharan Africa.

The main finding of this study is the significant increase in
the incidence of osteoporotic hip fractures in Black Africans.
The crude rate of 67.4 per 100,000 is 12-fold higher than
previously reported [4] and although the highest reported in
SSA remains within the low risk category and among the
lowest globally [3]. This crude incidence rate, however, may

still be an under estimation due to the exclusion of subjects
using private health care facilities and those that may have not
sought medical care. In accordance with other studies, an age-
related increase in hip fracture rates was noted, with an almost
tenfold increase in subjects over 85 years compared to those in
the 60–65-years age group.

Several reasons may contribute to the increased incidence
rate, including an increase in life expectancy, urbanization,
and a change in dietary and lifestyle factors. Advancing age
is well established as a strong risk factor for osteoporosis and
an independent risk factor for hip fractures [16, 19]. It is,
therefore, not surprising that countries with high LE, such as
Norway and Sweden, where the LE is over 80 years, have a
high incidence of hip fractures [3].

Compared to the global average of a LE of 71.4 years in
2015, that for South Africa is very modest at 62.9 years [20].
This, however, needs to be viewed in context of the demograph-
ic changes over the past few decades. From 1960, when the
Solomon study was undertaken, the average LE in South Africa
rose from 49 to 62.1 years by 2000, but then fell to 51.6 years in
2005, largely due to the high adult mortality from the HIV/
AIDS epidemic [21]. With the widespread introduction of
anti-retroviral therapy and other advances in health care, the
LE is now again over 60 years. Accompanying this rise, the
proportion of older persons has increased from 6.66% in 2002
to 8.01% and it is predicted that by the year 2050, 24.3% of the
country’s population will be older than 60 years [1].

The lower mean age at fracture of 76.5 years compared to
that in Europe and USA [22, 23], may also be a reflection of
the lower LE and smaller proportion of older adults. In con-
trast, the mean age at fracture is higher than that reported from
other developing countries such as India, Latin America, and
the rest of Africa, where the mean age is usually less than
75 years [10, 24, 25]. The reasons for this are not clear and
may include differences in LE, genetic and environmental
factors, and differences in health care.

Table 1 Crude and age-adjusted incidence rates for hip fractures in Black South Africans

Age groups (years) *At risk population
eThekwini

Number of
fractures (n)

ASR incidence
per 100,000 eThekwini

Relative risk
ratio (95% CI)

*SA standard
population

ASR incidence
per 100,000 SA

60–64 40,676 13 26.8 753,084 8.1

65–69 26,922 10 31.2 1.2 (0.51–2.65) 646,698 8.1

70–74 18,369 12 54.8 2.0 (0.93–4.48) 438,411 9.7

75–79 11,307 17 126.1 4.7 (2.29–9.68) 330,744 16.8

80–84 5734 16 234.0 8.7 (4.20–18.14) 126,303 11.9

85+ 5232 19 305.5 11.3 (5.61–23.0) 181,214 22.3

Total 108,240 87 xxx 2,476,454

Crude rate, 67.4 per 100,000 adjusted per annum; Age adjusted, 77.1 per 100,000 adjusted per annum

ASR age specific incidence rate, SA South Africa

*Ethnic African population only
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The traditional view that men fracture at an older age, largely
due to their higher bone mass and lower fall risk [26, 27], has
been questioned. In a recent literature review, men were younger
from 3 to 6 years in the majority of studies [28]. Factors contrib-
uting to the younger age at hip fractures in men include higher
burden of comorbidities [29], higher likelihood of secondary
causes [30], higher mortality rate throughout the lifespan from
all causes including hip fractures, and perhaps the lack of thera-
peutic and prophylactic interventions [31]. In keeping with this
trend, men were younger, albeit not significantly, in this study.

While there is also a significant shift in the sex ratio from a
male predominance reported by Solomon (male:female =
1.5:1) to a female predominance of 2.5:1 in this study, similar
to developed countries, where 70–75% of hip fracture occur in
women [32], the age-adjusted rate in men was higher. With the
change in apartheid laws, which restricted access of Black
Africans, and especially women, into city centers, a shift in
the sex ratio is expected [33]. The significant lower proportion
of men in the population aged 60 years or over, 31.2 and 34.6%
in eThekwini and South Africa, respectively, may account for
the higher incidence rates in men. Secondary causes such as
alcohol may also play a role. Excessive alcohol consumption, a

known risk factor for osteoporosis, is significantly more com-
mon in men compared to women in South Africa [34].

Studies in other developing countries including in Hong
Kong, Singapore, Malaysia, Thailand [35], Nigeria [12], and
Morocco [10] have also seen a change in sex ratio with a
higher increase in the fracture risk in women than in men. In
contrast, recent studies from the Indian subcontinent have ob-
served only a slight increase in women compared to men [25,
36] and the sex ratio in African Americans remains unchanged
and much lower at 1.5:1 [28].

Urban migration may have also contributed to the increase
in incidence of hip fractures in this study. Following the repeal
of restrictive legislation limiting free movement, large numbers
of people have moved into urban and peri-urban areas seeking
for employment and other opportunities and or moving closer
to family and facilities. The significant increase in the popula-
tion in this study region, by well over half a million persons
since 2001, is thought to be largely due to urban migration.

The higher incidence of hip fractures reported in urban
versus rural communities in several populations [19, 35, 37,
38] has been attributed to several factors including decreased
physical activity [39], lower vitamin D levels, increase in trau-
ma [40], and lifestyle factors such as smoking and alcohol
consumption [41] but not due to the location of institutions
[42]. While the majority of studies in a systematic review [43]
confirmed a lower incidence of hip fractures in rural popula-
tions, a few did not.

Although still amongst the lowest globally, the incidence
rate in this study is higher than in the rest of sub-Saharan
Africa. Possible reasons include differences in genetic, demo-
graphic, environmental, and cultural and lifestyle factors as well
as a lack of awareness and under-reporting. Recent studies sug-
gest that fracture rates in Africa are increasing, possibly due to
increasing LE, low calcium intake, multiple pregnancies,
prolonged breastfeeding, decreasing physical activity levels,
and increasing urbanization in developing countries [8, 10].

Table 2 Crude and age-adjusted incidence rates for hip fractures in Black South African women and men

Women Men

Age
groups
(years)

Fractures
(n)

eThekwini
population

ASR per
100,000

Relative risk
ratio (95% CI)

Fractures
(n)

eThekwini
population

ASR per
100,000

Relative risk ratio
(95% CI)

60–64 9 25,239 29.9 4 15,437 21.7

65–69 3 18,820 13.3 0.4 (0.12–1.65) 7 8102 72.4 3.3 (0.98–11.39)

70–74 9 13,307 56.7 1.9 (0.75–4.78) 3 5062 49.7 2.3 (0.51–10.21)

75–79 11 8361 110.3 3.7 (1.53–8.90) 6 2946 170.8 7.9 (2.22–27.83)

80–84 14 4494 261.3 8.7 (3.78–20.17) 2 1240 135.3 6.2 (1.14–33.95)

85+ 16 4208 318.9 1.2 (4.75–24.11) 3 1024 1024 11.3 (2.53–50.95)

Total 62 25

Crude rate, 69.9 per 100,000 p.a.
Age-adjusted rate, 69.2 per 100,000 p.a.

Crude rate, 62.0 per 100,000 p.a.
Age-adjusted rate, 73.1 per 100,000 p.a.

Table 3 Comparison of age-related relative risk ratio for hip fractures in
Black women and men in South Africa

Risk ratio (risk women/risk men)

Age groups (years) Risk ratio 95% CI

60–64 1.38 (0.42–4.47)

65–69 0.18 (0.04–0.71)

70–74 1.14 (0.31–4.21)

75–79 0.65 (0.24–1.75)

80–84 1.93 (0.43–8.49)

85 + 1.30 (0.38–4.45)
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More important, however, are the reports of under treatment
and poor outcome in African patients with fragility fractures.

Limitations

In the absence of a hip fracture registry, this study was under-
taken in the public hospital sector of eThekwini which the
majority of older African subjects in South Africa access
[44]. The incidence rates may have been under estimated, as
the study might have missed subjects admitted to the private
sector or those who did not seek health care. Care was taken to
verify that subjects resided in the study area and double
counting was avoided by using personal identifiers, making
over-estimation less likely.

Conclusion

This study provides an important update in the incidence of
osteoporotic hip fractures in Black South Africans. The in-
creased incidence rates in both men and women and the youn-
ger age at fracture, especially in men, have important implica-
tions for screening and treatment guidelines. The current rec-
ommendation of the National Osteoporosis Foundation of
South Africa (NOFSA) guidelines to measure BMD density
in men at age 70 years [45] may need to be re-considered,
especially in African men.

This study highlights the need for further national studies to
determine the incidence of hip fractures in the multi-ethnic
population of South Africa.
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