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ABSTRACT

Background and Objectives
Osteoporosis was reported to be common among the Saudi Arabian population. In the last decade there
have been no reports related to the male osteoporosis in Saudi Arabian citizens. The objective of this
study was to find the hospital-based prevalence of male osteoporosis and the associated diseases.

Methodology
This is a retrospective study between January 2014 and December 2016 in which all patients who were
referred for DEXA (Dual Energy X-ray Absorptiometry) scan to the radiology department of the King Fahd
Hospital of the University, AlKhobar were included. Patient’s demographic data were collected from the
medical records. Patients who were younger than 50 and those who had a fragility fracture were excluded
from the analysis. From the Picture Archiving and Communication System (PACS, Siemens AG, Erlangen,
Germany) the readings of the DEXA were collected. Associated diseases of the patients were also extracted
from the QuadruMed Data Base. The data was entered in the database and analyzed using SPSS Inc. ver-
sion 19 and p value of <0.05 was considered significant.

Results
Four hundred and fifty-five patients had a DEXA scan during the study period. Three hundred and seventy-
one (81.5%) were ≥50 years. The average was 65.33±9.85 years (range 50–97). On the basis of Spinal T
score, 222 (59.8%) were osteoporotic with the Spinal T score of <−3.58±0.88, while, with Hip T score
120 (32.3%) were osteoporotic with T score of <−3.24±0.59. Thirty-six (9.7%) had a normal DEXA of
spine and 74(19.9%) of patients had normal DEXA when the Hip T score was taken into consideration.
Patients could be divided into 4 groups based on their diseases; they were on treatment for cardiac disease
106 (28.5%), Diabetes mellitus 95 (25.7%), osteoarthritis 141 (38%) and respiratory disease 29 (7.8%).
Based on the Spinal T score osteoporosis was observed in 61/106 (57.5%) patients with cardiac disease,
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62/95 (65.3%) in diabetics, in osteoarthritis 83/141 (58.9%) and 16/29 (55.1%) in patients with respiratory
system diseases. Majority of the patients had vitamin D3 analysis and were most of the patients were in the
deficiency range. From 222 (59.83%) patients who were diagnosed to have osteoporosis only 108 (48.64%)
were on appropriate treatment for osteoporosis.

Conclusion
This study finds that the prevalence of osteoporosis in Saudi Arabian males is higher than in the western
world and has increased in the last decade. The authors believe a more determined effort is needed to lower
the screening age for osteoporosis and report the observations. This will allow a consensus to be reached
regarding the frequency of osteoporosis in Saudi Arabian males and implement appropriate measures 
to limit its growth.

Primary osteoporosis (postmenopausal and senile) is 
a skeletal disease due to the aging process during which 
bone loss increases faster than the bone formation. 
Bone loss causes architectural deterioration leading to 
fragility fractures. This disease is silent till a fracture 
occurs; however, early telltale signs are present in 
the form of weakness, imbalance, and frequent falls. 
Postmenopausal osteoporosis and secondary osteopo-
rosis due to steroid therapy is extensively studied.1–6 
As osteoporosis was labelled as a women’s disease, 
for long periods of time male osteoporosis received 
little attention, even though in USA in 2005, about 
30% of the osteoporotic fractures occurred in men. 
Additionally, the cost to the health care system was 
$4.25 billion7 and the first-year mortality was 30% and 
another 30% fractured again.8 With so much at stake 
male osteoporosis still remains an under diagnosed 
and undertreated condition. In light of these issues, the 
endocrine society of America recommended testing 
higher risk men aged 70 and men with risk factors aged 
50–69.9 Chronic diseases that have been associated 
with secondary osteoporosis include diseases such 
as chronic obstructive pulmonary disease (COPD) 

10,11
 cardiovascular disease,12 and osteoarthritis.13 

Other important causes of secondary osteoporosis 
are cigarette smoking and alcohol abuse.14

The Saudi Arabian population is not immune to 
osteoporosis and studies put the prevalence of os-
teoporosis to be 30.3% in postmenopausal women 
and around 30.7% in men.15 Prospective screening 
for healthy males between 50 and 79 years of age 
indicated the prevalence of osteoporosis in 30.7% 
and osteopenia in 46.3%. This suggests that 77% 

of the screened population had low bone mass.16–18

Even with such a high percentage of the population
affected, a decade has passed and no report has ap-
peared in the literature on male osteoporosis among
the Saudi population. Hence, we took up this study
to assess whether the last decade has had any effect
on the prevalence of male osteoporosis.

PATIENTS AND METHODS

This was a retrospective hospital-based study done
between January 2014 and December 2016 in which all
patients who were referred for DEXA (Dual Energy X
ray Absorptiometry) scan to the radiology department
of the King Fahd Hospital of the University, AlKhobar
were studied. Ethical approval was obtained from the
IRB of the University.

Patients demographic data were collected from the
medical records included, age, preexisting diseases,
and medications being taken. The results of serum
calcium, phosphorous, parathyroid hormone, and
vitamin D3 (25OHD) levels (if performed) were col-
lected. 25OHD was assessed using chemiluminescence
immunoassay (CLIA). Vitamin D level of ≥30 ng/mL
was considered as normal, between 21 and 29 ng/mL
as insufficient, and ≤ 20 ng/mL as deficient. Patients
who were younger than 50 years and those who had
a fragility fracture were excluded from the analysis.
From the Picture Archiving and Communication System
(PACS, Siemens AG, Erlangen, Germany) the readings
of the DEXA were collected. DEXA was performed
using Hologic Discovery QDR Series, Marlborough,
MA, USA and software for Asians was used. The data
was analyzed using the 2013 International Society for
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Clinical Densitometry consensus conference endorse-
ment of the female reference database for T-score 
calculation in men.19 A T score of <1 was considered 
as normal, <−1 to <−2.5 as osteopenia, and <−2.5 as 
osteoporosis. Patients suffering from diseases like 
diabetes mellitus, cardiac disease, respiratory dis-
ease and osteoarthritis were also extracted from the 
QuadruMed Data Base. The data was entered in the 
database and analyzed using SPSS Inc. version 19. 
Data are presented as a mean ± standard deviation 
(SD), with 95% confidence intervals (CI) and a p 
value of <0.05 was considered significant.

RESULTS

During the study period, 455 patients had a DEXA 
scan. Three hundred and seventy-one (81.5%) were 
≥50 years of age. The demographic data is given in 
Table 1. The average age was 65.33±9.85 years (Range 
50–97). In the majority of the patients’ serum level of 

vitamin D3 was done and most of them were in the 
deficiency range (≤20ng/mL) (Figure 1). On the basis 
of Spinal T score, 222 (59.8%) were osteoporotic with 
the Spinal T score of <−3.58±0.88, while with Hip T 
score 120 (32.3%) were osteoporotic with T score of 
<−3.24±0.59. Thirty-six (9.7%) had a normal DEXA 
of spine and 74 (19.9%) of patients had normal DEXA 
when Hip was taken into consideration.

Patients could be divided into 4 groups based on 
their chronic diseases they were on treatment for cardiac 
disease 106 (28.5%), Diabetes mellitus 95 (25.7%), 
osteoarthritis 141 (38%) and respiratory disease 29 
(7.8%). Based on the Spinal T score osteoporosis was 
observed in 61/106 (57.5%) patients with cardiac 
disease, 62/95 (65.3%) in diabetics, in osteoarthritis 
83/141 (58.9%), and 16/29 (55.1%) in patients with 
respiratory system diseases. Table 2 gives the details 
of the 4 diseases, T scores and prevalence of osteo-
porosis. A total of 222 (59.83%) were diagnosed to 

Total Number of Patients: 455
Patients ≥ 50 years 371 (81.5%)
Average Age in Years: 65.33±9.85  
Normal T score (Spine) 36 (9.7%)

Normal T score (Hip) 74 (19.9%)
Osteoporosis (Spine) 222 (59.8%)
Osteoporosis (Hip) 120 (32.3%)

TABLE 1 Demographic Data of Patients with DEXA Scans 

FIG. 1 Status of vitamin D in all patients.
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have osteoporosis but only 108 (48.64%) were on 
appropriate treatment for osteoporosis (Figure 2).

DISCUSSION

Our study reveals startling facts that the preva-
lence of hospital-based male osteoporosis was around 
(59.83%) and secondly the prevalence was highest in 
patients with diabetes mellitus (65.2%), osteoarthritis 
(58.9%) cardiac disease 57.5%. This study indicates 
that the prevalence of male osteoporosis is much 
higher than reported before in Saudi Arabia and rest 
of the world. The incidence of male osteoporosis was 
reported to be in the range of 4–7% and a study from 
Denmark which used bone mineral density (BMD) to 
diagnose osteoporosis in the age group 60–74 found 
that 10.2% were suffering with osteoporosis.20 Our 
patients from nearly the same age group had a 6 times 

higher prevalence of osteoporosis. It was estimated 
that men who are past age 50 lose about 1% of the 
BMD yearly which will make 1 in 5 men ≥50 years 
will suffer an osteoporotic in the remaining life time.21 
In Canada the incidence was 6.6%22, in Korea it was 
reported as 7.5%.23 In 1997, it was reported based on 
the NHANES study, in US men ≥50 years, 36% were 
osteoporotic and 28–47% osteopenic.24 Two years 
later it was found that the incidence of osteoporosis 
in US males in 1999 was 6.25% with 1.5 million men 
out of a population of 24.7 million over age 65 have 
osteoporosis.25,26 It is now settled that by using the 
National Osteoporosis Foundation (NOF) male-specific 
T-score reference, the incidence is 7%.27 However, the 
number of males with osteoporosis is increasing. The 
National Osteoporosis Foundation reported that males 
suffering from osteoporosis in 2002 increased from 

Cardiac Disease Diabetes Mellitus Osteoarthritis Respiratory Disease

Number of Patients 106 95 141 29
Average Age 66.41± 9.69 65.82±8.36 65.27±10 66.1±8.2
Normal 13 10 11 2
Osteopenia 
(Spinal-TScore)

32 (1.83±0.78) 23         
(−1.82±.83)

47 
(−1.78±.69)

11 
(−1.95±1.74)

Osteoporosis
(Spinal-TScore)

61
(−3.6±10.8)

62 
(−3.5±0.61)

83 
(−3.76±0.92)

16
(−3.81±-1.31)

TABLE 2 Number of Patients, Diseases and Prevalence of Osteopenia and Osteoporosis

FIG. 2 Osteoporosis patients on treatment.
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2.3 million to 2.8 million by 2010.28 The prevalence 
of osteoporosis in Saudi Arabian men nearly doubled. 
In the last decade the average reported prevalence 
from the 3 regions of Saudi Arabia was 30.7%15 
and this study found that the prevalence increased 
to 59.8% for osteoporosis. Overall the prevalence 
of osteoporosis among Saudi Arabian males is quite 
high and even more so in patients who are suffering 
with chronic diseases.

Are patients who have osteoporosis getting the 
appropriate treatment? The answer to this is no. There 
exists a wide gap between the diagnosis and treatment 
of osteoporosis. In 2014, a report from Saudi Arabia 
in one hospital, the treatment gap was about 20%.29 
Jennings et al30 found that only 2% were prescribed 
ideal therapy. Hajcsar et al31 reported that patients at-
tending fracture clinics after a fragility fracture only 
20% received the treatment. Another surprising fact 
was that DEXA was done to diagnose osteoporosis but 
the appropriate treatment was not instituted in 48.4% 
of the cases. This may be because many patients and 
some physicians think that osteoporosis is a women’s 
disease, hence men with osteoporosis are neglected. 
The importance of early diagnosis of osteoporosis and 
appropriate treatment in the prevention of the fragil-
ity fractures needs to be emphasized. If we miss the 
safety window, patients and the country can suffer a 
huge cost both monetarily and socially.

The incidence of hip fractures secondary to os-
teoporosis has increased in the past decade the world 
over by 11%. From Netherlands, Hartholt et al32 
reported that the incidence of hip fractures rose by 
43% from 1981 to 2008 and vertebral fractures from 
18.9/100,000 persons in 1986–1990 to 61.3/100,000 
persons.33 The incidence of fragility fracture of the 
femur in the Middle-East and Asia Pacific is expected 
to increase many times over in the coming years in 
comparison to the present status.34–38 It appears that 
the prevalence of fragility femoral fractures did not 
change much in the last decade based on one region 
and an extrapolation of the whole country.39–40 A 
recent study undertaken involving some hospitals in 
all regions of Saudi Arabia for SAudi National Hip 
Fracture Registry (SAFE) under the patronage of Saudi 
Osteoporosis Society and Ministry of Health, will 

shed more light on the correct prevalence of fracture
femur due to osteoporosis.41

This study has some limitations being a retrospec-
tive in nature and hospital based. It could have given
more strength if population controls were screened
at the same age group, but earlier studies have shown
that data extracted from the hospital-based studies is
comparable between the 2 groups. As the only study
of its kind in the past decade, our data yields important
facts about the changing pattern of osteoporosis in
the male Saudi population. In conclusion, this study
finds that prevalence of osteoporosis in Saudi Arabian
males has increased in the last decade. Addition-
ally, it appears that there is total apathy among the
physicians in Saudi Arabia to report their findings of
male osteoporosis they are treating. We believe more
determined efforts are needed to lower the screening
age for osteoporosis and to report observations so
that a consensus can be reached about the incidence
of osteoporosis and implement appropriate measures
to limit a further rise among the male population of
Saudi Arabia.
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