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Abstract
Background

Osteoporosis and osteoporotic fracture pose a major public health problem in our aging
population. Osteoporotic hip fractures carry an increased morbidity and mortality, with some difference
seen between men and women. While overall diagnosis and treatment for osteoporosis have improved,
osteoporosis in men remain underdiagnosed and undertreated.

Aim

We aim to describe the difference in clinical characteristics between elderly men and women with
osteoporotic hip fractures in Sarawak General Hospital.

Methods

All patients diagnosed with osteoporotic hip fracture admitted to Sarawak General Hospital from June
2019-March 2021 were recruited and demographic data and clinical features were obtained.

Results

There were 140 patients with osteoporotic hip fracture, and 40 were men (28.6%). The mean age for
males were 74.1 ± 9.5 years, while the mean age for females were 77.4 ± 9.1 years (p=0.06). The types of
fracture consisted of neck of femur=78, intertrochanteric=61, and subtrochanteric=1. There were 20 men
with secondary osteoporosis (50%), while 13 women (13%) had secondary osteoporosis (p<0.001). The
causes of secondary osteoporosis among the men were hypogonadism, COPD, GIOP, renal disease, ADT,
thyroid disorder, prostate cancer, and previous gastrectomy. There were two deaths among the men and
four deaths among the women during the inpatient and 3 months follow up period. There was no
statistical signi�cance between the mortality rates between male patients (5%) and female patients (4%)
(p=0.55).

Conclusion

There were more females with osteoporotic hip fractures, and there were signi�cantly more males with
secondary osteoporotic hip fractures.

Trial registration: This study (Male osteoporotic hip fracture in Sarawak General Hospital) was registered
with the Malaysian National Medical Research Register (NMRR). Trial registration number: NMRR-19-323-
46068 IIR

Background
Osteoporosis is an important public health problem globally, particularly in our aging population.
Osteoporotic hip fractures will also cause increased economic burden on healthcare costs. Cheung et al
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projected the number of hip fracture in Asia will increase from 1,124,060 in 2018 to 2,563,488 in 2050, a
2.28-fold increase. The direct cost of hip fracture will increase from 9.5 billion USD in 2018 to 15 billion
USD in 2050, a 1.59-fold increase1.

While awareness of post-menopausal osteoporosis in women is increasing, along with developments in
the management of the condition, male osteoporosis continues to be under-recognized and under-treated.
There are differences between male and female osteoporosis. The incidence of osteoporotic fractures in
both men and women increases with aging, however in men the osteoporotic fractures happened about
10 years later than women2. The prevalence of osteoporosis in United States (US) men > 50 years old was
3–6% whereas in women > 50 years old it was 13–18%3. The biggest impact of osteoporosis is obviously
the incidence of osteoporotic fractures, especially spinal and hip fractures. Hip fractures carry a high
morbidity and mortality. For men, the incidence of hip fractures in the US ranged from 0.56 per 1000
patients per year at age 60 years to 13 per 1000 patients per year by age 85 years4.

Even though the prevalence of osteoporosis and osteoporotic hip fractures is higher in women, men seem
to have a worse outcome and mortality after a hip fracture5. Haentjens et al studied the excess mortality
after a hip fracture in older men and women and concluded that older adults have a 5-8-fold increased
risk for all-cause mortality during the �rst 3 months after a hip fracture. Excess annual mortality persisted
over time for both women and men, but at any given age, excess annual mortality after hip fracture was
higher in men than in women6. It is thought that the reason for the higher mortality in men after a hip
fracture was due to men having higher co-morbid conditions, men being older and more post-operative
complications. Simunovic et al reviewed the risk of death and post-operative complications among
patients with hip fractures in 5 studies. Hip fractures were associated with 14–36% one year mortality
rate. They also found that earlier surgery signi�cantly reduced the risk of mortality7. Within one year of
hip fracture, 50% of men required institutionalization and only 20% return to their pre-fracture level of
independence8.

There is a gradual decline in testosterone with aging in men, as opposed to an abrupt loss of oestrogen in
menopausal women. This results in the higher bone loss in menopausal women, and subsequently
increased incidence of osteoporotic fractures in menopausal women, and men experiencing osteoporotic
fractures almost 10 years later than women. Bone loss increases with advancing age in men, as was
demonstrated by an increase in average bone mineral density (BMD) loss at the femoral neck with
increasing age in the Osteoporotic Fractures in Men (MrOs) study9. The authors of the MrOs also showed
that lower BMD is associated with higher fracture risk in men; each standard deviation (SD) decrease in
hip BMD increased the risk of hip fracture by 3.2-fold9. The age-adjusted annual rate of hip and
nonvertebral fracture was 2.4 and 14 per 1000 person-years respectively, on 4.4 years of follow up9. The
risk factors for low BMD and fractures in men are low weight, low physical activity, medications (selective
serotonin reuptake inhibitors (SSRI), anti-epileptic drugs (AEDs)), and medical conditions (abdominal
aortic aneurysm, Parkinson’s disease, poor renal function, chronic obstructive pulmonary disease,
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diabetes mellitus, diffuse idiopathic skeletal hyperostosis (DISH), certain ethnicity, vitamin D de�ciency
and hyperparathyroidism).

Secondary osteoporosis may be present in both men and women, but some studies stated that secondary
osteoporosis were more common in men than women2. Identi�cation of causes of secondary
osteoporosis is useful as treatment of the underlying condition will usually help with the treatment of
osteoporosis as well8. The most common causes of secondary osteoporosis are glucocorticoid excess,
hypogonadism and excessive alcohol consumption. Other causes are gastrointestinal malabsorption
syndrome, renal insu�ciency, chronic respiratory disorders, rheumatoid arthritis, malignancy, anaemia,
hyperthyroidism or excess thyroxine, hyperparathyroidism, anticonvulsants, smoking and
immobilization10–11. Therefore, a careful history, physical examination and appropriate blood
investigation (such as a full blood count, renal pro�le, liver pro�le, calcium, thyroid-stimulating hormone
(TSH), 25-hydroxyvitamin D and testosterone) is needed during an evaluation of patients with
osteoporotic risk factors and/or osteoporotic fractures.

The Malaysian hip fracture national registry in 2008–2009 from selected government healthcare facilities
reported 510 cases of hip fractures and 165 were men (32%)12. Trivial falls were the main mechanism of
hip fractures12–14. The risk factors associated with osteoporosis were advanced age, certain ethnicity, the
female gender, family history, low body mass index, sedentary lifestyle, smoking, alcohol, low calcium
and vitamin D intake15. Malaysia would expect to have increased incidence of male osteoporotic
fractures as life expectancy improves. Increased awareness about this condition will hopefully result in
improved screening, diagnosis and treatment of the condition.

The objective of this study was to describe the gender difference in clinical characteristics in elderly
patients with osteoporotic hip fractures in Sarawak General Hospital.

Methods
This was a prospective, observational study. This study, titled ‘Male osteoporotic hip fractures in Sarawak
General Hospital’ was registered in the Malaysian National Medical Research Register (NMRR) and
received approval from the Malaysian Medical Research and Ethics Committee (MREC) (NMRR-19-323-
46068 IIR) and was performed in accordance with the Declaration of Helsinki. All patients with
osteoporotic hip fractures admitted to the Orthopaedics Ward, Sarawak General Hospital from June 2019
until March 2021 were recruited into the study after giving informed consent. Data regarding
demographics, type of fractures, surgery, health co-morbidities, investigation results, dual energy x ray
absorptiometry (DXA), and treatments were collected. All patients were assessed for causes of secondary
osteoporosis clinically and additional blood investigations as necessary. All treatments for osteoporosis
were according to the standard of care. The patients were subsequently followed up in the osteoporosis
or geriatric clinics 3 months later and further clinical data were collected among those who attended the
clinics, including the death outcome. The sample size was calculated based on the expected frequency of
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male osteoporotic hip fracture at 10% with a margin of error at 5%. The minimum required sample size
was 138 based on a 95% con�dence interval. This is quoted using Epi Info software by CDC.

Statistical analysis was performed using IBM SPSS Statistics version 25 software. Descriptive data is
expressed as mean ± SD. ANOVA is used for comparison of means between groups. Categorical data are
presented as frequency and percentage and analysed using Chi-square or Fisher‘s exact test. A value of p 
< 0.05 is considered statistically signi�cant.

Results
The demographics and clinical data of all patients are presented in Table 1. There were 140 patients with
osteoporotic hip fracture recruited in this study, with 40 male patients (28.6%). The mean age for males
were 74.1 ± 9.5 years, while the mean age for females were 77.4 ± 9.1 years, and the difference was not
statistically signi�cant (p = 0.06). The majority were non-smokers(77.9%).
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Table 1
Demographic and clinical data of patients with osteoporotic hip fracture

Clinical characteristics Number of female patients
(%), n = 100

Number of male
patients(%), n = 40

P
value

Number of patients

Mean age

Ethnicity

Chinese

Malay

Iban

Bidayuh

Indian

 

Smoking history

Non smoker

Ex smoker

Current smoker

 

More than one co-morbidity

 

Type of hip fracture

Neck of femur

Intertrochanteric

Subtrochanteric

 

Management of hip
fracture

Conservative management

Proximal femoral nail
antirotation (PFNA)

Dynamic hip screw (DHS)

Thompson
hemiarthroplasty

100(71.4%)

 

77.4 ± 9.1 years

 

58 (58)

21 (21)

11 (11)

9 (9)

1 (1)

 

93 (93)

6 (6)

1 (1)

 

65(65)

 

54 (54)

45 (45)

1 (1)

 

21 (21)

24 (24)

 

19 (19)

19 (19)

17 (17)

 

40 (28.6)

 

74.1 ± 9.1 years

 

22 (55)

5 (12.5)

7 (17.5)

6 (15)

0(0)

 

16(40)

18(45)

6(15)

 

26 (65)

 

24 (60)

16 (40)

0(0)

 

15(37.5)

5 (12.5)

 

7(17.5)

5(12.5)

8 (20)

 

n/a

 

0.06

 

 

0.49

 

 

 

< 
0.001

 

 

 

0.54

 

 

 

0.69

 

 

 

0.22

 

 

< 
0.001
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Clinical characteristics Number of female patients
(%), n = 100

Number of male
patients(%), n = 40

P
value

Total hip replacement
(THR)

 

Secondary osteoporosis

 

Outcome

Alive

Dead

 

13 (13)

 

 

96(96)

4(4)

20(50)

 

 

38(95)

2(5)

 

 

 

 

0.55

Most of the patients sustained neck of femur fracture(55.7%) followed by intertrochanteric(43.6%) and
subtrochanteric(0.7%). Surgical intervention was the mainstay of treatment in 74.2% while conservative
treatment was administered in 25.7%.

The secondary osteoporosis causes that were identi�ed among all patients were COPD, hypogonadism,
thyroid disorders, chronic kidney disease (CKD)/End stage renal failure (ESRF), glucocorticoid-induced
osteoporosis (GIOP), rheumatoid arthritis, androgen deprivation therapy (ADT), asthma, early menopause,
aromatase inhibitor therapy, malnutrition from previous gastrectomy, and prostate cancer. 50% of the
male patients had identi�able cause of secondary osteoporosis, while only 13% of the female patients
had secondary osteoporosis (p < 0.001). Table 2 shows the causes of secondary osteoporosis in the male
osteoporotic hip fractures. The main causes of secondary osteoporosis in men were hypogonadism
(30%) followed by COPD, GIOP and CKD.

Table 2
Causes of secondary osteoporosis among male osteoporotic hip

fractures
Causes of secondary osteoporosis, n = 20 Number of patients(%)

Hypogonadism

COPD

GIOP

CKD/ESRF

ADT

Thyroid disorders

Prostate cancer

Previous gastrectomy

6 (30)

4 (20)

3 (15)

3 (15)

1(5)

1(5)

1(5)

1(5)
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During the inpatient and 3-month follow up period, 2 men and 4 women died. There was no statistical
signi�cance between the mortality rates between male patients (5%) and female patients (4%) (p = 0.55).

Discussion
Even though we are facing an aging population with an expected rise in cases of osteoporotic hip
fractures, there is still poor awareness regarding osteoporosis. Male osteoporosis, being less common
than female osteoporosis, continues to receive little attention in terms of screening, diagnosis and
treatment. This can hopefully be remedied by increased clinical data in the �eld of osteoporosis. There is
increasing interest in the �eld of osteoporosis in Malaysia. The Malaysian clinical guidance for the
management of osteoporosis included some data regarding the incidence and treatment for male
osteoporosis16. A study from Malaysia examined the age-related changes in bone health in men and
women > 50 years old using quantitative ultrasound (QUS), and the authors found signi�cant age-related
decline of bone health indices observed in females but not in males17. Yeap et al examined the depth and
sources of osteoporosis knowledge among the public in Malaysia using a self-administered
questionnaire distributed among attendees of health forums18. They found that 87.1% of attendees have
heard of osteoporosis, and signi�cantly more women than men (p = 0.015) have heard of osteoporosis.
Data from other Asian countries are available as well, with the Asian Osteoporosis comparing hip fracture
data from Hong Kong SAR, Singapore, Malaysia, and Thailand (Chiang Mai) in 199719. The study
reported the age-adjusted incidence rate for men and women as follows (per 100,000): Hong Kong 180
and 459, Singapore 164 and 442, Malaysia 88 and 218, Thailand 114 and 289; compared with US Whites
187 men and 535 women. In our study, the incidence of male osteoporotic hip fracture was 28.6%, which
was similar to other studies. In our study, as expected, the proportion of women with osteoporotic hip
fractures outnumbered the men. Both groups have a mean age of > 70 years. However, there was no
statistically signi�cant difference in mortality rates among the men and women in our study. This may be
due to both groups being in the elderly group with co-morbidities.

Our current study showed that 50% of our male patients and 13% of female patients had secondary
osteoporosis. This �nding is consistent with reported data of 30% of post-menopausal women and 50–
80% of men were found to have secondary osteoporosis20. The osteoporosis treatment may differ for
different underlying conditions, and certain conditions and medication prescription may prompt the
clinician to consider bone health issues20. Ryan et al examined 234 men diagnosed with osteoporosis via
DXA and measured 25-OH-vitamin D, testosterone, luteinizing hormone, follicular stimulating hormone
(FSH), thyroid stimulating hormone (TSH), and spot urinary calcium-to-creatinine. 75% had secondary
osteoporosis including hypogonadism, vitamin D de�ciency, hypercalciuria, subclinical hyperthyroidism,
and hyperparathyroidism21. The authors showed that a modest clinical and laboratory evaluation of
osteoporotic men will provide useful information in identifying secondary osteoporosis. History, physical
examination and basic laboratory investigation should be performed, and additional testing as
appropriate. Colangelo et al proposed that after history and physical examination, a �rst-level laboratory
test of full blood count, erythrocyte sedimentation rate (ESR), serum calcium, phosphorus, creatinine,
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alkaline phosphatase, total protein with electrophoresis and a 24-hour urinary calcium should be
performed22. Following that, ionized calcium, parathyroid hormone (PTH), 25-OH-vitamin D, TSH,
dexamethasone suppression test, serum and urinary immuno�xation, anti-transglutamase antibodies,
testosterone in men, serum tryptase and ferritin, should be considered clinically.

There were three men on glucocorticoids and one man on ADT in our study. Patients on these
medications are recommended for osteoporosis evaluation (including Fracture Risk Assessment Tool
(FRAX), BMD), calcium and vitamin D supplementation, and treatment with bisphosphonate, denosumab
or teriparatide as appropriate22. Adler et al examined 115 men on ADT referred for DXA and found 33%
would need osteoporosis treatment23. More clinicians need to be made aware of osteoporosis evaluation
when prescribing medications such as ADT and glucocorticoids.

There has been much development in the treatment of post-menopausal osteoporosis, but data for male
osteoporosis are notable as well. There is less evidence for treatment of male osteoporosis due to the
smaller number of male participants in clinical trials. Evidence-based treatment for male osteoporosis are
bisphosphonates (alendronate, risedronate, zoledronic acid), denosumab and teriparatide24–30. There is
compelling evidence that current osteoporosis treatment is equally effective in men and women, not only
to increase BMD but also to prevent osteoporotic fractures31. Effective treatment for GIOP for men and
for male osteoporosis on ADT include bisphosphonates, denosumab and teriparatide 28,32−33.
Testosterone replacement is indicated for symptomatic hypogonadal men, but data on its e�cacy for
fracture prevention is lacking. Thus, additional osteoporosis treatment may be needed, especially in men
with very low testosterone who are at high risk of bone loss and/or men not able to receive testosterone
replacement34.

However there still exists a treatment care gap between men and women. The Canadian Multicentre
Osteoporosis Study found that between 1996 until 2002, 90% of men with fragility fractures remained
undiagnosed and untreated for osteoporosis35. Yeap et al found that following a hip fracture, only 36.8%
patients (men and women) received treatment, but out of these, 24.2% were on calcium and vitamin D
only36.

There is a need to increase awareness of male osteoporosis among clinicians, so a diagnosis is made,
and appropriate treatment administered, especially among those with fragility fractures and those at risk
of secondary osteoporosis. Other guidelines also recommend personalized assessment, obtaining DXA
and FRAX in those at risk of osteoporosis, and starting appropriate treatment37–38.The Canadian
Osteoporosis Society recommends screening men > 65 years old for osteoporosis, while the National
Osteoporosis Foundation and International Society for Clinical Densitometry and the Endocrine Society
recommend screening all men > 70 years old or men aged 50–69 years old with risk factors38. Alswat et
al analyzed the rate of osteoporosis screening between men and women in primary care, and men had a
screening rate of 18.4% compared to females screening rate of 60%39. De Martinis and colleagues also
highlighted the gender bias in osteoporosis screening, and found that among those referred for
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osteoporosis screening at their center, 94.5% were women while only 5.4% were men. They also found
that men were under-screened for osteoporosis, exhibit secondary osteoporosis more frequently, and had
a higher calculated risk for hip fractures compared to women40.

The limitations in our study are:

1. The death outcome was collected at inpatient and at 3 month-follow up visit only. This may not
re�ect the one-year mortality rate.

2. Data collection was temporarily halted during the height of the Coronavirus Disease 2019 (COVID-
19) pandemic as the fracture liaison services was temporarily stopped. The number of cases in this
study may not re�ect the true incidence of male osteoporotic hip fractures.

3. Some investigations results were not available for the secondary osteoporosis screening, and the
number of secondary osteoporosis may not be truly re�ected.

Conclusion
The gender difference in osteoporotic hip fractures in the elderly are the increased incidence women
compared to men, and men having signi�cantly increased incidence of secondary osteoporosis. There
does not seem to be a difference of mortality rate between men and women in this study. Clinicians
should be more aware of the importance of screening, diagnosis and treatment of osteoporosis
especially in the context of an aging population.

Abbreviations
BMD
bone mineral density
SD
standard deviation
DXA
dual energy X-ray absorptiometry
CKD
chronic kidney disease
ESRF
end-stage renal failure
GIOP
Glucocorticoid-induced osteoporosis
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androgen deprivation therapy
FRAX
Fracture risk assessment tool
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