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Abstract
Aims: Hip fracture is frequently studied to reflect osteoporosis related fractures. The aim of this study was to
look at ethnic differences in the incidence of hip fractures between the three races in Malaysia.
Methods: This was a retrospective study performed for the years 1996 and 1997. Data from hospitals treating
hip fractures in elderly patients were collected throughout the whole country.
Result: The overall incidence of hip fractures was 90 per 100 000 individuals. Sixty-three percent of patients
presenting with hip fractures were Chinese. This was followed by Malays at 20% and Indians, 13%. Race-specific
incidence data showed that the fracture rates are highest among the Chinese (160 per 100 000) followed by
Indians (150 per 100 000) and Malays (30 per 100 000). Females were twice as commonly affected compared
to males. Race and sex-specific incidence data showed that the incidence was highest among Chinese females
(220 per 100 000), followed by Indian females (200 per 100 000). The age-specific incidence was 500 per
100 000 for patients above 75 years, compared to 10 per 100 000 in those between 50 and 54 years.
Conclusion: Hip fractures are common in Malaysia. There are differences in hip fracture incidence depending
upon ethnicity.
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INTRODUCTION
Hip fractures in elderly patients carry a high morbidity
and mortality. This is due to the fact that the majority
of these fractures require surgical intervention. However, as many of our elderly individuals have concomitant medical problems, and the risk of surgery and
anaesthesia is increased. It is estimated that the mortality
rate of individuals sustaining hip fractures ranges from
20% to 25% in the first year after fracture. Although
some deaths are attributable to acute complications of
the fracture or to its surgical management,1 the majority
appear to be due to serious coexisting illnesses.2 Only
20% of these patients are able to walk independently
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following their fracture. The remainder will require
some form of aid in mobilization. Up to a third of hip
fracture patients may become totally dependent.3 The
risk of institutionalization is greatest among these.4
Hip fracture is frequently studied to reflect the prevalence of osteoporosis-related fracture. This is because
hip fracture leads to hospitalization/operative procedures
and therefore is well-documented in hospital records.
Moreover hip fractures carry the highest morbidity and
mortality rate,3 and hence is of economic importance.
Malaysia is a multiracial country with three main ethnic
groups, comprising Malays, Chinese and Indians. It is
well known that certain illnesses affect certain ethnic
group more than the others. At present, there are no
data available in Malaysia on the incidence of hip
fractures among elderly individuals. In addition, there
are no data on hip fracture incidence in the different
races. A factor that reflects cultural, religious, dietary,
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geographical, and other differences among races, known
as ethnicity, is important in the study of disease incidence.5 Ethnic-specific data would be more valuable
than a broad, racial summarization because bone mineral density (BMD) and fracture rate have been shown
to vary among Asian ethnic groups.6
This study was carried out with the following aims:
– to obtain the incidence of hip fractures among individuals above 50 years of age, and
– to study in terms of ethnicity and gender, the distribution of hip fracture in Malaysia

MATERIALS AND METHODS
This is a retrospective study on the incidence of hip
fractures, among individuals above 50 years of age. It
was performed during the years 1996 and 1997. Data
from hospitals treating hip fractures in elderly patients
were collected throughout the whole country during
1998. Data was collected from hospitals treating hip
fractures, both government and private hospitals. The
list of hospitals visited appears in Appendix 1.
On each visit to the hospitals, the admission books,
discharge books and operating theatre registers were
examined. This allowed us to crosscheck the cases
recorded to minimize errors in under-recording and
duplication of the cases. The data collected include
hospital registration numbers, identification numbers,
age, sex, race, type of fracture, type of surgery, date of
admission and date of discharge. Fractures due to
trauma were excluded. In view of the confidentiality
policy of many hospitals, we were not allowed to look
into patients’ case records or to contact the patients.
Data on the general population was collected from
the National Statistic Department for the year 1986,
1987, 1996 and 1997. The data allowed us to study
our population according to age group, race and sex.
This provided us with some demographic data on the
Malaysian population.
The incidence of hip fracture for each race and sex
was calculated as follows: (no. of cases of fracture for a
particular race and sex over 50 years of age) divided by
(total no of population of the same race and sex over
50 years of age).

RESULTS
In 1996, the total population of Malaysia was 19 780 600.
Malays made up 61.8% of the total population,
Chinese 27.2%, Indians 7.7% and others accounted
for 3.3%. Similarly, in 1997, the total population of
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Malaysia was 20 196 600, of which the Malays were the
majority at 62%, followed by Chinese at 27%, Indians
at 7.6% and others at 3.4%.
The population above 50 years by race is shown in
Table 1 for 1996 and 1997. The proportion of the population above 50 years of age was 12.3% in 1996 and
12.5% in 1997. Malays accounted for 53.6%, Chinese
35.7%, Indian 7.3% and others 3.4% in 1996. In 1997,
the distribution was 53.5%, 35.9%, 7.3% and 3.4%,
respectively. Therefore, there were 2.5 million individuals
at risk of developing osteoporosis and osteoporosis-related
fractures in Malaysia in the years 1996 and 1997.
The mean age of individuals with hip fracture was
74.5 years for both 1996 and 1997, with females
slightly older at 75.5 years and 72.3 years for males.
The overall incidence of hip fracture among individuals
above 50 years of age was 0.9 per 1000 for Malaysia for
years 1996 and 1997. The overall age-adjusted hip fracture rate was 218 per 100 000 for females and 88 per
100 000 for men. Tables 2 and 3 show the incidence by
age group in 1996 and 1997, respectively. Analysis of
the incidence of hip fracture in these individuals by age
group showed marked increase in the incidence in
older age groups both in 1996 and 1997. In both years,
the incidence of hip fracture in females was approximately twice that of the male population.
The ethnic-specific hip fracture incidence rate is
shown in Tables 4 and 5. In 1996, the ethnic-specific
incidence rate was 166 per 100 000 for Indians, 155 per

Table 1 The population above 50 years of age by race in
Malaysia for years 1996 and 1997
Total population
> 50 years) × 1000
(>

1996

1997

2442.3

100%

2526.6

100%

Malays
Chinese
Indians
Others

1309.7
872.7
177.5
82.5

53.6%
35.7%
7.3%
3.4%

1352.6
906
183.3
84.9

53.5%
35.8%
7.3%
3.4%

Table 2 Incidence of hip fracture by age group (per 100 000)
in 1996
Age group (years)

Male

Female

Overall

50–54
55–59
60–64
65–69
70–74
≥ 75

10
20
40
50
90
300

10
20
50
100
240
620

10
20
50
80
180
480
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Table 3 Incidence of hip fracture by age group (per 100 000)
in 1997

Table 6 Race and sex-specific hip fracture incidence rate in
1996

Age group (years)

Male

Female

Overall

Race

50–54
55–59
60–64
65–69
70–74
=> 75

10
20
40
60
100
320

10
30
50
100
230
640

10
20
40
80
170
510

Table 4 Race-specific hip fracture incidence rate in 1996
RACE

Malays
Chinese
Indians
Others

Total
cases
1996 (A)

Total
population
× 1000 (B)

A/B

424
1353
294
95

1309.7
872.7
177.5
82.5

424/1309.7
1353/872.7
294/177.5
95/82.5

Incidence
rate
0.32
1.55
1.66
1.15

Mantel-Haenszel summary Chi Square = 5.97, P = 0.01 between Malay,
Chinese and Indians

Table 5 Race-specific hip fracture incidence rate in 1997
RACE

Malays
Chinese
Indians
Others

Total
Total
population
cases
1997 (A) × 1000 (B)
478
1442
280
94

1352.6
906
183.3
84.9

A/B

Incidence
rate

478/1352.6
1442/906
280/183.3
94/84.9

0.35
1.59
1.53
1.11

Mantel-Haenszel summary Chi Square = 5.13, P = 0.02 between
Malay, Chinese and Indians

Male

Female

Malays*
Total no. of cases (A)
Total population × 1000 (B)
A/B
Incidence rate/1000

156
634.8
156/634.8
0.25

268
674.9
268/674.9
0.40

Chinese*
Total no. of cases (A)
Total population × 1000 (B)
A/B
Incidence rate/1000

380
423.4
380/423.4
0.90

973
449.3
973/449.3
2.17

Indians**
Total no. of cases (A)
Total Population × 1000 (B)
A/B
Incidence rate

115
87.4
115/87.4
1.32

179
90.1
179/90.1
1.99

others***
Total no. of cases (A)
Total population × 1000 (B)
A/B
Incidence rate

32
41.7
32/41.7
0.77

63
40.8
63/40.8
1.54

*χ2 P < 0.0001 between males and females.
**χ2 P = 0.0005 between males and females.
***χ2 P = 0.001 between males and females.
Mantel-Haenszel summary χ2 = 3.71, P = 0.053 between Malay,
Chinese and Indian females

Females in all ethnic groups had significantly more
hip fractures than males. Malay females had a lower
incidence rate of hip fractures in both years compared
to Chinese and Indian females, which showed a trend
towards significance.

DISCUSSION
100 000 for Chinese and 32 per 100 000 for Malays
(Table 4). In 1997, the ethnic-specific incidence rate
for Chinese was 159 per 100 000; 153 per 100 000
for Indians and 35 per 100 000 for Malays (Table 5).
In both years, Malays had a significantly lower fracture
rate compared to Chinese and Indians.
The overall sex-specific hip fracture incidence rate for
1996 was 65 per 100 000 and 138 per 100 000 for males
and females, respectively. In 1997, the corresponding
rates were 65 per 100 000 for males and 141 per 100 000
for females.
Ethnicity and sex hip fracture incidence rates are
shown in Tables 6 and 7 for 1996 and 1997, respectively.
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Hip fracture is a major public health problem worldwide. It has been shown that there are variations in the
rate of hip fracture in the different regions of the
world.7–9 The incidence of hip fracture has been studied
in various Asian population.10–14 The ethnic group that
has been studied most in Asia are the Chinese. However, there were very few studies performed comparing
different ethnic groups residing in a single country in
Asia. We know that ethnicity plays an important role in
disease prevalence, even within races.6 Ethnic-specific
data would be more valuable than a broad, racial
summarization because fracture rates vary among Asian
ethnic groups.6
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Table 7 Race and sex-specific hip fracture incidence rate 1997
Race
Malays*
Total no. of cases (A)
Total population × 1000 (B)
A/B
Incidence rate/1000
Chinese*
Total no. of cases (A)
Total population × 1000 (B)
A/B
Incidence rate/1000
Indians*
Total no. of cases (A)
Total population × 1000 (B)
A/B
Incidence rate
others*
Total no. of cases (A)
Total population × 1000 (B)
A/B
Incidence rate

Male

Female

178
654.8
178/654.8
0.27

300
697.8
300/697.8
0.43

415
440
415/440
0.94

1027
466
1027/466
2.20

88
89.4
88/89.4
0.98

192
93.9
192/93.9
2.04

26
42.9
26/42.9
0.61

68
42
68/42
1.62

*χ2 P < 0.0001 between males and females.
Mantel-Haenszel summary χ2 = 3.76, P = 0.052 between Malay,
Chinese and Indian females.

We have previously reported the age and sex hip
fracture rates from Malaysia.15 This paper extends that
work by detailing the hip fracture rates within each of
the major ethnic groups in Malaysia, which has not
been previously studied. Even within the same country,
the different ethnic groups have diversity in terms of
genes and genetics, culture, lifestyle and food intake.
Studies conducted in racially mixed populations using
the same methodology for ascertaining hip fractures in
all groups are particularly valuable for making inferences
about racial differences in hip fractures incidence.7–19
The Malay population was the majority ethnic group
in Malaysia for the years 1996 and 1997, both for the
general population and those above 50 years of age.
Chinese was the second largest ethnic group, followed
by Indians. There was an increase of about 34% in the
population above 50 years between 1986 and 1997 in
Malaysia (data not shown) with no difference between
the sexes. Therefore, there were 2.4 million people in
1996 and 2.5 million people in 1997 at risk of developing osteoporotic fractures.
The incidence of hip fracture in individuals above
50 years was 90 per 100 000 for both 1996 and 1997.
The results of our study were similar over the 2 years,
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which serves to validate the accuracy of our findings.
The hip farcture rate in Malaysia is similar to that
found in Singapore of 95 per 100 00012 and in Beijing
of 87 per 100 000 in females.13 However, it is much
lower than hip fracture rates in Hong Kong which was
304 per 100 000 in 1990.11 A higher rate of hip fractures
was also found in the Taiwan Chinese population,14
consistent with the suggestion of increasing rates with
increasing urbanization.
Of interest is our finding that there was no difference
in the hip fracture incidence rates between 1996 and
1997. This is in keeping with a Hong Kong study that
showed no increase in age-specific incidence rates of
hip fractures between 1985 and 1995.20 We are in the
process of collecting data for the year 2007, to see whether
there has been an increase over the past 10 years.
The ethnic-specific hip fracture incidence rate showed
that Chinese and Indians had the highest incidence
rate both in 1996 and 1997, which was significant. This
has not been previously reported. In 1996 and 1997,
the ethnic-specific incidence rate was 166 per 100,000
and 153 per 100,000 for Indians, respectively, 155 and
159 per 100,000 for Chinese and 32 and 35 per 100 000
for Malays. There have only been two other studies on
hip fracture in the Indian population.15–21 One was
from Singapore, showing a lower rate of hip fractures
compared to Singaporean Chinese.15 The other studied
the population residing in the UK which showed a rate
of hip fractures similar to the UK Caucasian population.21 Further studies are required to clarify this issue.
Sex-specific fracture incidence rates revealed that it
was as common in females compared to males both in
1996 and 1997. The incidence rate was about 140 per
100 000 for females and 65 per 100 000 for males. This
is in keeping with other Asian studies.13,14,19,20
It is interesting to speculate why Malays have a lower
rate of hip fractures compared to Chinese and Indians.
Possible explanation of our findings may be due to
Malays having a higher BMD compared to Chinese and
Indians, or possibly because there are more Malays
living in the rural areas compared to more Chinese
and Indians in the urban towns. We are in the midst of
establishing a normal range database for our population which would then give us further data on racespecific BMD.
In conclusion, we have shown that the incidence of
hip fractures in individuals above 50 is 90 per 100 000
people in 1996 and 1997. There are ethnic variations in
the fracture rates which is important when trying to target
individuals and communities for primary and secondary
prevention of osteoporosis and related fractures.
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Appendix 1 1996 and 1997 hip fracture study on the elderly
in the Malaysian government hospital list

Appendix 2 1996 and 1997 hip fracture study in elderly in
the Malaysian-private hospital list

Central
Hospital Besar Kuala Lumpur
HUKM
UMMC
Hospital Selayang
Hospital Tengku Ampuan Rahimah, Klang

Central
Pusat Pakar Tawakal SDN BHD
Ampang Puteri Specialist Hospital
Pantai Medical Centre
Sentosa Medical Centre SDN BHD
Cheras Medical Centre SDN BHD
Gleneagles Hospital (Kuala Lumpur) SDN BHD
Arunamari Specialist Medical Centre SDN BHD
Assunta Hospital
Pantai Klang Specialist Medical Centre
Subang Jaya Medical Centre
Selangor Medical Centre SDN BHD
Damansara Specialist Hospital
Sri Kota Medical Centre
Tung Shin Hospital

East coast
Hospital Besar Kota Bahru
Hospital Besar Kuala Terengganu
Hopital Tengku Ampuan Afzan, Kuantan
Northern
Hospital Besar
Hospital Besar
Hospital Besar
Hospital Besar

Kangar
Alor Setar
P.Pinang
Ipoh

Southern
Hospital Besar Seremban
Hospital Besar Melaka
Hospital Sultanah Aminah, Johor
Hospital Batu Pahat
Hospital Muar
East Malaysia
Hospital Besar Kuching
Hospital Mount Elizabeth

Southern
Pantai Ayer Keroh Hospital
The Southern Hospital SDN BHD
The Southern Hospital Batu Pahat SDN BHD
Johor Specialist Hospital
Puteri Specialist Hospital
Northern
Putra Medical Centre
Kedah Medical Centre
Ipoh Specialist Centre
Fatimah Hospital
Pantai Puteri Hospital
Penang Adventist Hospital
Gleneagles Medical Centre
Loh Guan Lye Specialists Centre
Lam Wah Ee Hospital
Island Hospital SDN BHD (323705 A)
Mount Miriam Hospital
East Malaysia
Hospital Sarawak Medical Centre SDN BHD
Miri City Medical Center
Truepeace SDN BHD
Sabah Medical Centre BHD
Damai Specialist SDN BHD
Rafflesia Medical Centre SDN BHD
Kuching Specialist Hospital
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