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Abstract

Background: Limited studies are available documenting the demographics and mortality of hip fractures following surgery in South 
Africa and in Africa. The aim of this study was to evaluate short- and long-term mortality following displaced intracapsular femur neck 
fractures managed in the elderly with cemented hemiarthroplasty surgery at our institution.
Methods: Data was collected from 561 patients who were treated from 1 May 2001 to 30 April 2014. Mortality was confirmed with 
the National Population Register.
Results: The mean age was 77.96 years (SD=9.76) with more female (69.2%) compared to male (30.8%) patients. Male patients 
presented at a younger age (mean=74.6) than female patients (mean=79.4; p < 0.0001). The incidence of the affected side was 
similar, with right-sided hip fractures (49%) almost equalling left-sided hip fractures (51%). The overall cumulative all-cause mortality 
rates for patients were: 12.5% 30 days post-surgery, 22.7% 90 days post-surgery, 27.9% six months post-surgery and 34.3% one year 
post-surgery, respectively.
Conclusion: The results from this study showed a high mortality rate in comparison to international studies. Future research is 
required to identify risk factors associated with early mortality following hip fractures and this might help improving outcomes in our 
elderly patient population.

Level of evidence: Level 4
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Introduction
Hip fractures in older patients remain a common cause for 
emergency and orthopaedic department admissions and often 
lead to functional limitations, reduced quality of life, post-
operative complications and an increased mortality.1 Improved 
healthcare services and recent advances in medicine will likely 
result in a higher incidence of hip fractures in future as life spans 
increase.

Numerous journal publications have documented patient 
outcomes after surgical treatment of hip fractures with specific 
reference to mortality and demographics. Mortality rates one year 
post-fracture, regardless of fixation method, typically vary between 
11% and 38%; with geographical variations being reported.2-10

Surgical intervention is currently accepted as the standard 
treatment of choice in the management of displaced intracapsular 
femoral neck fractures and has been shown to decrease mortality 
and improve morbidity when compared to non-operative 
management.5 Studies documenting patients treated with 
hemiarthroplasty for displaced intracapsular femur neck fractures 
have demonstrated similar, and sometimes higher, one-year 
mortality rates of between 25% and 38% when compared to 
management with total hip arthroplasty. These rates are, however, 
still lower than the mortality rates of patients who were managed 
non-operatively.3,5,11 

Few studies are available describing the overall extent of hip 
fractures in Africa, and South Africa in particular, and no studies 
could be found documenting demographics and mortality following 
surgical management with hemiarthroplasty in South Africa. This 
study evaluated the local mortality rate of hip fractures treated 
with hemiarthroplasty surgery and compared it to international 
data available from other regions and institutions.

Methods
This descriptive study analysed retrospective data of the 
outcomes of a historical cohort of patients. Data was obtained 
from the theatre register and patient files from the Department 
of Orthopaedic Surgery at Universitas Academic Hospital Annex, 
Bloemfontein, Free State. Data of all patients surgically managed 
by means of a hemiarthroplasty for a displaced intracapsular neck 
of femur fracture was collected for a 13-year period from 1 May 
2001 to 30 April 2014. 

Inclusion criteria for this study were all patients with a displaced 
intracapsular femur neck fracture that were managed with a 
cemented hemiarthroplasty prosthesis. Exclusion criteria were all 
patients who presented with a displaced femoral neck fracture who 
were managed with either a total hip arthroplasty or reduction 
and internal fixation. Patients with incomplete demographic data 
and who could not be confirmed as either alive or demised were 
also excluded.

The decision on the type of surgical management of the patient 
was made by the consultant specialist in charge, taking into 
consideration the patient’s pre-injury mobility, comorbidities and 
age. Patients with advanced age, decreased pre-injury mobility 
and/or multiple comorbidities were managed by means of a 
cemented hemiarthroplasty prosthesis.

Data was obtained from the theatre register and the patient’s 
clinical records, namely: age, sex, date of birth, national 
identification number, date of admission, surgery and date of death 
(if applicable), affected side operated and type of prosthesis used. 
The primary endpoint of this study was to evaluate overall all-cause 
mortality at 30 days, 90 days, six months and one year post-surgery. 
This data was obtained from the patient’s file, theatre register 
and the National Death Register. The National Death Register 

maintained by the Department of Home Affairs was consulted 
to confirm the vital status (and date of death, if applicable) of all 
patients. This information was acquired by supplying the National 
Death Register with the patient’s identification number, which 
was usually noted in the majority of patients’ records. All data 
was collected and recorded electronically in an Excel spreadsheet 
format by the principal investigator.

Different mortality rates between sexes were analysed by 
means of chi-square analysis. Descriptive data is presented using 
frequencies and percentages, as well as means and medians for 
continuous data. Differences in age of presentation by sex was 
tested by means of a Student’s t-test, and differences in mortality 
by age were tested using an ANOVA. Finally, age on admission and 
sex were considered as predictors for mortality using a survival 
analysis.

Approval to conduct this research was obtained from the Ethics 
Committee of the Faculty of Health Sciences, University of the 
Free State (ECUFS 61/2015), Universitas Academic Hospital Annex 
and the Provincial Department of Health.

Results
Some 561 patients were managed with hemiarthroplasty surgery 
over a 13-year period from 1 May 2001 to 30 April 2014 with a 
minimum follow-up of 12 months post-surgery. Eight patients 
underwent surgery twice for bilateral non-simultaneous hip 
fractures sustained in this period, and were thus, initially counted 
twice in the total of 561.

Table I shows the basic demographic information of the patients. 
The mean age of all patients requiring surgery was 77.96 years 
(SD=9.76) with more female (n=388, 69.16%) patients than male 
(n=173, 30.84%). There was, however, a significant difference in 
the mean age of first or only presentation between males and 
females (p<0.0001), with male patients presenting at a younger 
age (mean = 74.56, SD=11.1) than female patients (mean = 79.39, 
SD=8.72). 

There was no significant difference in the incidence of the 
affected side with right-sided hip fractures (n=275, 49.02%) almost 
equalling left-sided hip fractures (n=286, 50.98%). The mean days 
from admission to surgery was 3.55 days (SD=3.07) with the mean 
length of hospital stay being 11.90 days (SD=8.59).

Table I: Demographics of patients

Characteristics (n=561)

Age, years (mean, SD)
     Female 
     Male

Sex
     Female
     Male

Affected side
     Left
     Right

Days of hospital stay (mean, SD)
Days from admission to surgery (mean, SD)

77.96 (9.76)
79.39 (8.72)
74.56 (11.09)

388 (69.16%)
173 (30.84%)

286 (50.98%)
275 (49.02%)

11.90 (8.59)
3.55 (3.07)

Table II: Mortality following surgery

Mortality Number Cumulative number

<30 days
31–90 days
91–180 days
181–365 days
>365 days

43 (12.50%)
35 (10.17%)
18 (5.23%)
22 (6.40%)
152 (44.19%)

43 (12.50%)
78 (22.67%)
96 (27.90%)
118 (34.30%)
270 (78.49%)
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A total of 209 patients (37.79%) were excluded due to insufficient 
data, with 344 patients (62.21%) of the total study population of 
553 patients who could be confirmed as either being alive or dead. 
Of these patients 74 were confirmed still alive and 270 as being 
deceased at the end of the period being examined (i.e. April 2015). 

The all-cause mortality rates (Table II) for all patients were 43/344 
(12.5%) 30 days post-surgery, 78/344 (22.67%) 90 days post-
surgery, 96/344 (27.90%) six months post-surgery, and 118/344 
(34.30%) one year post-surgery, respectively. The remainder of 
the patient group confirmed as deceased, demised more than one 
year after surgery (n=152, 44.19%). The median time from surgery 
to demise was 2.57 years for the whole group.

There were statistically significant differences between some 
of the mortality groups with respect to age at presentation. The 
mean age at presentation for the 74 confirmed alive patients  
(74.43 years), was significantly lower than the mean age at 
presentation for the 270 confirmed dead patients (78.77 years, 
p=0.0006). The patient group who demised <30 days post-surgery 
had a higher age at presentation than the group who demised 
91–180 days post-surgery (difference in mean age = 9.67, 95% 
CI: 1.48–17.87, p<0.05), and were also older than the group who 
demised >365 days post-surgery (difference in mean age = 5.41, 
95% CI: 0.38–10.46, p<0.05). 

A Student’s t-test on the mean number of days to death after 
surgery by sex for the 270 confirmed dead patients was not 
statistically significant, although the females showed a mean 
number of days to demise of 917.8, while the mean for males 
was only 699.7 days. This was despite the females presenting for 
surgery at a generally higher age than men. The mortality ranges 
by sex are shown in Table III. Student’s t-tests conducted separately 
for males and females on the age of admission by confirmed 
survival showed that the females confirmed alive (n=52, mean age 
of presentation = 77.38 years) were not significantly younger than 
the females confirmed dead (n=194, mean age of presentation 
= 79.66 years, p=0.0894). However, for the males the difference 

was significant with the 76 confirmed dead males showing a mean 
age at presentation of 76.50 years, compared to the mean age of 
presentation of 67.46 for the 22 confirmed alive males (p=0.001).

Twenty-four (8.89%) patients died in hospital, with a median 
of two days between surgery and death (four died on the day 
of surgery, a further 19 within 15 days post-surgery, and one at  
48 days post-surgery). Sixteen of the patients were female and 
eight male, respectively. The mean age on admission for the 
patients who died in hospital was higher (81.79 years) compared 
to the total admissions group (77.96 years). 

The survival analysis used age at admission as a covariate, and 
also plotted different survival curves for sex. Due to the mean 
age of the group and studies showing differences in mortality for 
different age groups, it was decided to further stratify the sample in 
terms of age, so that patients 80 years and older would be plotted 
separately.1,12 The survival curves of the four strata so defined were 
found not to be similar (χ2=19.08, df=3, p=0.0003). Table IV shows 
the median survival times (in days) between the various groups, 
and Table V shows the log rank tests for comparisons between the 
strata. 

From this, it is evident that females younger than 80 years 
showed significantly better survival rates than both males and 
females 80 years and above. Males below 80 years did not show 
significantly worse survival rates than females below 80, but 
neither did they show better survival rates than their counterparts 
80 years and above, nor females 80 years and above. This in-
between status is very evident in Figure 1, where the plot for the 
males below 80 years crosses both those of females below 80 and 
females 80 years and above. The only consistently worse plot is 
that of males 80 years and above.

Discussion
This study presents data from a large group of patients at our 
institution who sustained a displaced intracapsular femoral neck 
fracture over a 13-year period and is, to our knowledge, the first 

Table III: Mortality according to sex and time of demise

<30 days 31–90 days 91–180 days 181–365 days >365 days Total

Female 32 (16.49%) 27 (13.92%) 10 (5.15%) 15 (7.73%) 110 (56.70%) 194

Male 11 (14.47%) 8 (10.53%) 8 (10.53%) 7 (9.21%) 42 (55.26%) 76

Total 43 35 18 22 152 270

Table IV: Median days with 95% CI from surgery to demise

<80 years >80 years Total

Female 1 292 (1 019–1 783) 711 (374–1 132) 1067 (723–1 214)

Male   770 (473–1 468) 649 (67–936)   727 (464–1 043)

Total 1 158 (863–1 468) 673 (425–937)   937 (681–1 132)

Table V: Comparisons between strata

Comparison Chi-square p-values

Raw Bonferroni

Female <80 Female ≥80 8.7696 0.0031 0.0184

Female <80 Male >80 5.2039 0.0225 0.1352

Female <80 Male ≥80 17.3169 <.0001 0.0002

Female ≥80 Male >80 1.8060 0.1790 1.0000

Female ≥80 Male ≥80 0.0269 0.8696 1.0000

Male >80 Male ≥80 3.1053 0.0780 0.4682
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study from South Africa evaluating mortality in patients managed 
operatively by means of a cemented Thompson’s hemiarthroplasty. 
The primary endpoint was evaluating all-cause mortality one year 
after surgery.

The mean age at presentation was 77.96 years, with the 
majority of patients being female. In a systematic review of 
randomised controlled trials over a 31-year period Mundi  
et al. found similar results with an average age at presentation 
between 77 and 81 years. However, they found an increase in the 
average age at presentation over this period.2 This trend was also 
reported by Haleem et al., who found an increase in the mean 

age at presentation (73–79 years) when reviewing literature 
over a 40-year period.4 They reported the majority of patients 
presenting with a femoral neck fracture were female (>71 %), 
which is comparable to our findings. Our study, however, showed 
no increase in the mean age at presentation, although our data 
only spanned 13 years. Both these reviews included only global 
data over these periods from North America, Europe and Asia, 
with no studies from Africa. Various other individual studies have 
confirmed these demographic trends with geographical variations 
being reported.1,3,6-9

The overall all-cause mortality rates for patients in our study 

Table VI: Studies from different geographical regions
Study/Review Population Duration One-year mortality rate
Current study South Africa 14 years 34.30%
Mundi et al.2 North America 31 years 20%
Haleem et al.4 International review 40 years 22%-29%

North America 18%
Asia 10%
Scandinavia 24%
Europe 22%
United Kingdom 28%

Gregory et al.5 United Kingdom 1 year 25%
Koh et al.7 Singapore 5 years 37.2%
Yoon et al.9 Korea 4 years 18.8%
Costain et al.11 Australia 10 years 25.2%
Ruiz-Ibán et al.12 Europe 12 years 21%
Khan et al.13 United Kingdom 7 years 31.4%
Johnston et al14 United Kingdom 17 years 30.7%
Yli-Kyyny et al.15 Scandinavia 10 years 25.4%
Panula et al.16 Scandinavia 2 years 27.3%

Product-limit survival estimates

Figure 1. Survival analysis for all patients confirmed dead or alive (n=344)
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were 12.5% 30 days post-surgery, 22.67% 90 days post-surgery, 
27.90% six months post-surgery and 34.30% one year post-
surgery, respectively. Studies from different geographical regions 
(Table VI) have shown much lower mortality rates. Haleem et al. 
in a review of studies over 40 years found that mortality after a 
hip fracture ranges from 11–23% at six months and 22–29% at 
one year respectively.4 Their review did not, however, include any 
studies from Africa. Mundi et al. in a systematic review of studies 
from North America over a 31-year period found a mean one-
year mortality rate of 20% over this period in surgically managed 
patients.2 Studies from Asia and Scandinavia have shown similar 
low mortality rates (10% and 20%) with data from Europe (22%) 
and the United Kingdom (28%) showing slightly higher mortality 
rates.4 Yoon et al., however, observed a higher mortality rate 
than previously reported in the Asian population in Korea, with 
mortality rates of 18.8% one year after fracture.9 

A European study by Ruiz-Ibán et al. showed a median survival 
rate of 4.5 years, compared to our median survival rate of  
2.57 years, with a mortality rate of 21% one year after injury and 
surgery.12 Khan et al., however, reported a higher mortality rate in 
their series from the United Kingdom with a one-year mortality 
rate of 31.4%.13 This result is comparable to other studies from the 
United Kingdom with Johnston et al. reporting a similar one-year 
mortality rate of 30.7%.14 Scandinavian studies showed improved 
results compared to our data and studies from the United Kingdom 
with Yli-Kyyny et al. and Panula et al. reporting one-year mortality 
rates of 25.4% and 27.3% respectively.15,16 

Possible explanations for our higher mortality rates compared 
include demographic variations in our patient population 
(e.g. lower life expectancy), higher rate of comorbidities, late 
presentation to a healthcare institution, limitations in resources 
or a delay in management. There is also little data available 
to calculate cause-specific mortality which could explain the 
increased reported rates of all-cause mortality. 

The size of the study population is comparable to similar studies 
from Asia, Europe and North America.2,4 This study also provides 
information on a group of patients in a location not previously 
studied, thus providing potential future research opportunities in 
exploring further demographic trends and geographical variations 
between population groups. 

We acknowledge potential limitations in our study. There was a 
large group of patients (n=209, 37.79%) who could not be included 
in the final analysis of mortality due to insufficient data recorded 
at the time of presentation, especially national identification 
numbers. Only all-cause mortality was calculated as information 
regarding patient comorbidities, and risk factors could not be 
consistently collected from available patient records. Future 
prospective studies documenting and improving on the above 
could potentially identify individual risk factors that are a cause 
for an increased patient mortality compared to other regions, or 
identify differences in treatment methods that contribute to higher 
mortality rates. Identifying these risk factors and implementing 
preventative or corrective measures in our individual patient 
population could potentially improve morbidity and mortality. The 
above limitations also highlight the importance of maintaining a 
national multicentre database that would ensure consistent and 
reliable data collection for future research opportunities.

Conclusion 
The results from this study showed a high mortality rate in 
comparison to previous international studies. Future research is 
required to identify risk factors associated with early mortality 
following hip fractures and this might help in improving outcomes 
in our elderly patient population.
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