
INTRODUCTION

Osteoporosis is defined as a systemic skeletal pathol-
ogy characterized by loss of bone mass, decreased bone 
mineral density (BMD), loss of microarchitectural in-
tegrity and compromised bone strength, leading to in-

creased bone fragility and consequent increased risk of 
fracture, mainly at the level of the spine and femur [1].

It affects more than 200 million people worldwide. It 
has been calculated that a vertebral or femoral frac-
ture occurs every 200 seconds, with a mortality rate 
ranging from 15% to 25% [2].
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Purpose:Purpose: Osteoporosis affects more than 200 million people worldwide: its prevalence increases with age and is actually 
growing due to the constant population aging. Women are at greater risk than men, but in recent years it has become in-
creasingly evident that osteoporosis represents a significantly important problem also for men. However, osteoporosis in men 
is still poorly studied, underdiagnosed and inadequately treated. 
Materials and Methods:Materials and Methods: We conducted an observational study to identify any gender disparities in osteoporosis screening. 
For this purpose we observed people consecutively admitted at our Outpatient Service for the Diagnosis of Osteoporosis dur-
ing the last 3 years. Patients underwent clinical and laboratory assessment and bone mineral density (BMD) measurements by 
dual-energy X-ray absorptiometry. Bone turnover serum markers have been evaluated and stratified according to gender.
Results:Results: Out of 3,752 patients, 2,376 subjects who met the inclusion criteria were identified. As expected, the great majority 
(94.5%) of the screened subjects were women and only 5.4% were men. Women exhibited lower BMD compared to men (T-
score values: -2.33±1.14 vs. -1.31±1.55; p<0.001), whereas the prevalence of fractures in osteoporotic men was significantly 
higher (50% vs. 31%; p<0.001). Women had lower vitamin D and higher bone remodeling markers compared to men. Sec-
ondary osteoporosis was more frequent in men (66.67%) than in women (20.83%) and the calculated risk for hip fractures 
was higher in osteoporotic men compared to women (11.47±10.62 vs. 6.87±7.73; p<0.001). 
Conclusions:Conclusions: Here we highlighted that men are under-screened for osteoporosis and exhibit secondary osteoporosis more 
frequently than women.
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Globally in both men and women, osteoporosis and 
osteoporotic fractures are important public health 
concerns because of related morbidity and mortality, 
diminished health-related quality of life, and associ-
ated costs. In 2010, about 5.5 million men in Europe 
were suffering from osteoporosis, and nearly 1.2 million 
suffered a fragility fracture [3]. More than 168.000 hip 
fractures have affected men, accounting for 28% of the 
total number of hip fractures in both genders. The cost 
was almost 11.6 billion euros. Estimates indicate that 
the total number of fractures will increase by 34% by 
2025, to nearly 1.6 million cases a year, with a cost of 
assistance of 15.5 billion euros. A study by Burge et al 
[4] calculates that in the United States the burden of 
total fractures were >2 million, costing nearly 17 billion 
dollars in 2005. Men account for almost 30% of total os-
teoporotic fractures and costs (5.1 billion dollars), show-
ing that this disease is not restricted to women, thus 
suggesting that appropriate attention is warranted for 
men. By 2025, the burden in the United States is pro-
jected to grow by almost 50% to >3 million fractures 
and 25.3 billion dollars in costs.

Osteoporosis is one of the most common inflamma-
tory bone loss condition [5,6] and is an age-related dis-
order: its prevalence increases with age and is actually 
growing due to the constant aging of the population 
[7-9]. Osteoporosis is also a predominantly female pa-
thology: among diseases afflicting women more than 
men, osteoporosis is at the first place [10,11]. In addi-
tion to aging and menopausa, other conditions, such as 
underlying diseases and/or the use of drugs impacting 
the bone, can also cause “secondary” osteoporosis [12,13]. 
Five per cent of people aged 50 and 50% at age 85 have 
decreased BMD, whereas more than 75% of women 
over 60 are affected. There is therefore a significant 
gender difference in disease prevalence: 4 million fe-
males and 1 million males in Italy suffer from osteopo-
rosis, and 1 in 2 women and 1 in 4 men aged more than 
50 will have an osteoporosis-related fracture in their 
lifetime [2].

Women are therefore known to be at greater risk of 
developing osteoporosis than men. However, in recent 
years it has become increasingly evident that osteopo-
rosis represents a significantly important problem also 
for men. Men are not well represented in osteoporosis 
trials, and clinical and laboratory findings of male os-
teoporosis, as well as differences in efficacy and side 
effects of anti-osteoporotic drug, are poorly known. As 

a consequence, men are poorly studied, underdiagnosed 
and inadequately treated, although osteoporotic frac-
tures are generally accompanied by more serious com-
plications and greater mortality in males compared to 
females [14-16].

The indications for osteoporosis screenings in men, 
the age and any categories at greatest risk in which to 
plan them, as well as the most appropriate diagnostic 
tools to be used from a gender perspective, still seem 
unclear. Based on few papers comparing osteoporosis in 
men and women, screenings for osteoporosis are recom-
mended for all men aged 70 or older regardless of risk 
factors for osteoporosis [17]. However, in the clinical 
practice these reccomandations seems to be still disre-
garded. Despite the increased attention of research, the 
still low sensitivity of the population to this problem, 
in many situations limits the access of males to ser-
vices for the diagnosis of osteoporosis with insufficient 
prevention of osteoporotic fractures in men.

The aim of our study was therefore to identify any 
gender disparities in osteoporosis screening in a rou-
tinely clinical setting. For this purpose, we assessed 
gender differences in BMD, bone remodeling serum 
markers and fractures in subjects observed in the last 
3 years at the Outpatient Service for the Diagnosis of 
Osteoporosis at Teramo Hospital.

MATERIALS AND METHODS

To assess gender disparities in osteoporosis in the 
clinical practice, we observed people consecutively ad-
mitted at our Outpatient Service for the Diagnosis of 
Osteoporosis during the last 3 years. Patients referred 
to our medical center for known osteoporosis or osteo-
penia and already taking anti-osteoporotic therapies 
were excluded.

In each subject, BMD at the lumbar spine and 
femoral neck was measured by dual-energy X-ray ab-
sorptiometry (DXA) (Hologic QDR 4500 W machine; 
Hologic Inc., Bedford, MA, USA). All DXA evaluations 
were performed by the same certified radiologist. BMD 
values obtained by DXA technique were expressed as 
T-score, i.e., the difference (number of standard devia-
tions) between the BMD value of the examined subject 
and the mean value in the healthy reference popula-
tion, according to the current World Health Organiza-
tion (WHO) diagnostic criteria for osteoporosis [18], for 
which osteoporosis corresponds to T-score values of -2.5 
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and lower, osteopenia ranges from -1.0 to -2.5, whereas 
T-score values of -1.0 and higher are considered nor-
mals.

A carefull anamnestic and clinical evaluation had 
been performed in each patient, to search for fractures, 
as well as underlying diseases and/or assumption of 
bone impacting drugs capable of causing “secondary” 
osteoporosis [19]. The fracture risk assessment (FRAX) 
score, supported by the WHO for estimating the 10-
year probability of hip and other major osteoporotic 
fractures [20] was also determined for each subject, 
based on the clinical and anamnestic data obtained 
from patient records. Moreover, data obtained from 
laboratory exams carried out at the time of the visit, 
including and bone turnover serum markers, were con-
sidered. All clinical, laboratory and instrumental find-
ings were collected in a Microsoft Excel spreadsheet for 
subsequent processing.

1. Ethics statement
The present study protocol was reviewed and ap-

proved by the Internal Review Board University of 
L’ Aquila ex “Academic Ethics Committee” D.R. n. 
206/2013 modified D.R. n. 46/2017 (Ginaldi 15/04/2014). 
Informed consent was submitted by all subjects when 
they were enrolled.

2. Statistical analysis
Data were expressed as percentages and means± 

standard deviations, as appropriate. Numerical analy-
ses were performed with Matlab software (https://
mathworks.com) and SPSS for Windows (ver. 17.0; 
SPSS Inc., Chicago, IL, USA). The comparison between 
two proportions and the Mann-Whitney test were used 
to analyze the differences between the two unpaired 

groups, and the level of statistical significance was set 
at p<0.05.

RESULTS

Out of a total of 3,752 patients admitted to the Out-
patient Service for Osteoporosis over the last 3 years, 
2,376 subjects (mean age 65.37±10.06 years) who met 
the inclusion criteria were identified. As expected, the 
great majority (94.5%) of the screened subjects were 
women (n=2,247) and only 5.4% were men (n=129) 
(p<0.001), with mean ages of 65.29±10.04 years and 
66.62±10.99 years, respectively (Fig. 1).

Fig. 2 shows the T score mean values in men and 
women as well as in normal, osteopenic and osteoporot-
ic subjects in both genders. Men exhibited higher BMD 
compared to women at the same age (p<0.001) (Fig. 2A). 
Stratifying subjects according to the T score ranges, no 
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66.62+10.99 years

Fig. 1. Gender distribution of the population admitted for the first 
time to the outpatient service for the diagnosis and treatment of os-
teoporosis within 3 years.
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Fig. 2. T-score mean values in men and women (A) as well as in normal, osteopenic, and osteoporotic subjects in both genders (B).
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statistically significant differences between the mean T 
score values of women and men with osteoporosis were 
observed, whereas osteopenic and normal men patients 
showed higher mean T score values than osteopenic 
and normal women patients, respectively (p<0.001) (Fig. 
2B).

Eighty-nine percent of women had reduced BMD 
(osteopenia and osteoporosis) vs. 65% of men (p<0.001), 
and there is a higher prevalence of osteoporosis among 
women (51.27%) compared to men (27.91%) (p<0.05), 
although no gender differences were observed among 

osteopenic patients. Therefore, in people undergoing 
screening, women are more likely to experience re-
duced bone density (Fig. 3).

The proportions of fractured and unfractured men 
and women are compared in Fig. 4. A total of 28.74% of 
men and 27.91% of women have one or more fractures 
(vertebral, femoral, or both). Therefore, although the 
higher T score values in men, the proportions of frac-
ture events were quite similar.

Fig. 5 illustrate the prevalence of fractures in osteo-
porotic (T-score<-2.5), osteopenic (T-score ranging from 
-1.0 to -2.5), and normal (T-score>-1.0) women and men. 
Stratifying patients according to BMD, 30.73% of wom-
en with osteoporosis presented with fractures, whereas 
up to 50% of osteoporotic men had one or more frac-
tures. Thus, men affected by osteoporosis had a higher 
incidence of fractures compared to osteoporotic women 
(p<0.001).

Normal

60

50

40

30

20

10

S
u
b
je

c
ts

(%
)

0
Osteopenia Osteoporosis

Women
Men

10.6810.68

34.8834.88
38.0538.05 37.2137.21

51.2751.27

27.9127.91

Gender

Women

Men

Total

p-value

Normal

240 (10.68%)

45 (34.88%)

285

<0.001

Osteopenia

855 (38.05%)

48 (37.21%)

903

ns

Osteoporosis

1,152 (51.27%)

36 (27.91%)

1,188

<0.05

Total

2,247

129

2,376
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Mean values of FRAX score for major osteoporotic 
fractures were globally higher in women compared 
with men (12.23±9.25 vs. 8.21±8.33; p<0.001). Consider-
ing the FRAX score for hip fracture risk, mean val-
ues were significantly higher (p<0.01) in osteoporotic 
and osteopenic men compared to women (11.47±10.62 
vs. 6.87±7.73 and 2.38±1.71 vs. 1.39±1.31, respectively), 
whereas women with BMD in the normal range ex-
hibited higher values than men (1.54±1.63 vs. 0.5±0.47; 
p<0.01).

Bone turnover serum markers have been evaluated 
in both genders and data from total women and men 
screened populations, as well as normal osteopenic and 
osteoporotic subjects, stratified according to gender, are 
shown in Table 1. Both new bone formation markers, 
such as bone alkaline phosphatase and osteocalcin, and 
the bone resorption marker C-telopeptide cross-linked 
collagen type 1, were higher in women then in men 
(p<0.001). Higher levels of parathyroid hormone (PTH) 
were also observed in women compared to men (p<0.05), 
as well as in osteopenic women compared to osteopenic 
men, whereas in the stage of osteoporosis it resulted 
slightly higher in men, although without statistical 
significance. Conversely, women exhibited significantly 
lower 25(OH) vitamin D serum levels than men, both 
in normal and decreased BMD conditions (p<0.001). 
Higher serum levels of phosphorus were detected in 
women in all groups (p<0.001). Serum calcium was re-
spectively higher in osteoporotic women (p<0.001) and 
lower in normal women (p<0.05) compared to men.

Out of 2,247 women and 129 men who underwent 
osteoporosis screening for the first time, 1,554 women 
(69.16%) and 78 men (60.47%) had pathologies (mainly 
autoimmune and neoplastic diseases, cardiovascular 

and renal dysfunctions, chronic obstructive pulmonary 
disease, diabetes mellitus and metabolic syndrome, 
neuro-psychiatric disorders, thyroiditis and other endo-
crinopathies) and/or were taking drugs potentially im-
pacting the bone (corticosteroids and other immunosup-
pressant drugs, radio-chemotherapies, sexual hormone 
antagonists, anticoagulants, proton pump inhibitors 
and antidepressants), without a statistically significant 
difference. Frequencies of the various pathologies and 
drugs in men and women are shown in Table 2.

Finally, Fig. 6 shows the prevalence of secondary os-
teoporosis in men and women, as assessed by the pres-
ence of underlying conditions besides aging and meno-
pause, such as diseases and/or therapies with bone 
impacting drugs: 24 out of 36 osteoporotic men (66.67%) 

Table 1. Serum markers of bone turnover in women and men 

Variable
Total screened subject Osteoporosis Osteopenia Normal

Women (n=749) Men (n=43) Women (n=384) Men (n=12) Women (n=285) Men (n=16) Women (n=80) Men (n=15)

Ca (mg/dL) 9.29±0.85 9.33±1.13 9.36±0.59 8.95±2.05 9.21±1.07 9.44±0.40 9.22±1.00 9.53±0.47
P (mg/dL) 3.36±0.68 2.92±0.53 3.34±0.66 2.66±0.63 3.37±0.73 2.96±0.49 3.43±0.57 3.09±0.41
Vit D (ng/mL) 25.08±14.44 34.12±20.31 25.27±14.07 42.98±30.15 25.28±14.55 29.37±12.34 22.92±15.67 32.11±15.93
PTH (pg/mL) 58.58±42.46 50.93±26.99 60.75±34.88 63.56±37.86 60.06±42.53 42.37±21.76 55.05±26.84 49.96±16.94
CTX (pg/mL) 195.80±252.02 60.09±101.05 198.90±220.06 185.29±160.16 207.11±280.37 31.60±54.83 143.87±269.94 44.69±87.04
BAP (µg/L) 17.23±11.34 8.68±6.60 17.83±12.08 9.86±7.18 16.68±9.31 6.58±4.99 14.72±9.72 9.17±6.91
OC (ng/mL) 18.33±11.73 12.75±5.16 18.68±13.08 16.12±5.83 17.87±9.74 11.73±3.86 16.98±10.67 11.29±5.11

Valures are presented as mean±standard deviation.
Ca: serum calcium, P: phosphorus, Vit D: 25(OH) vitamin D, PTH: parathyroid hormone, CTX: C-telopeptide cross-linked collagen type 1, BAP: bone 
alkaline phosphatase, OC: osteocalcin. 

Table 2. Frequencies (%) of the main pathologies and drugs in men 
and women

Women (%) Men (%)

Diseases
   Cardiovascular and renal diseases 30.88 30.77
   Autoimmune/rheumatic pathologies 11.58 15.38
   Neoplastic diseases 22.20 23.08
   Diabetes/metabolic syndrome 15.25 11.54
   Thyroiditis and other endocrinopathies 17.95 7.70
   Neuropsychiatric diseases 18.15 11.54
   Chronic obstructive pulmonary disease 3.28 23.08
Drugs
   Corticosteroids 13.32 19.23
   Radio-chemioterapies 4.44 3.84
   Sexual hormone antagonists 16.80 15.38
   Antidepressants and anticonvulsivants 45.36 19.23
   Anticoagulants 29.92 23.08
   Proton pump inhibitors 16.79 30.77
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and 240 out of 1,152 osteoporotic women (20.83%) have 
been shown to suffer from secondary osteoporosis. 
Osteoporosis secondary to diseases and drugs was 
therefore more common in men compared with women 
(p<0.001), in which primary osteoporosis was the most 
represented.

DISCUSSION

This study is not intended to be an epidemiological 
evaluation of the prevalence of osteoporosis in men and 
women in our region. Its purpose is rather to highlight 
a still marked gender bias in the clinical management 
of osteoporosis which penalizes men. Osteoporosis is 
one of the most emblematic gender pathologies, both as 
regards prevalence and for the various causes that un-
derlie men and women osteoporosis. Prevalence rates of 
osteoporosis and osteopenia are higher in women than 
in men, and, in both genders, the rates of osteoporosis 
increases significantly with age. Concerning prevalence 
data obtained by population based epidemiologic stud-
ies, usually osteoporosis difference of gender is around 
50% in men vs. 80% in women among over 65 years old 
people. As for the causes, postmenopausal osteoporosis 
is the most common form of osteoporosis in women, 
while secondary and senile forms prevail in men. The 
fact that osteoporosis is a much more common disease 
in women than men, has led researchers and clini-
cians to focus most studies and treatments on women 
osteoporosis. As a consequence, most of the diagnostic 
algorithms are designed for women osteoporosis. Fur-

thermore, the women population, especially in the peri- 
and post-menopausal age, is more aware of the problem 
and therefore undergoes screenings and therapies. 
Unfortunately, both practitioners and patients are not 
sufficiently attentive to men osteoporosis. There are 
no specific indications for men osteoporosis screening 
programs. Men with osteoporosis are therefore under-
diagnosed as they rarely undergo diagnostic tests for 
osteoporosis.

Our 3-year observational study highlights precisely 
this socio-sanitary gender bias that penalizes men in 
daily practice, especially as regards access to diagnostic 
tests for osteoporosis, such as bone densitometry. De-
spite numerous elderly men may therefore incur seri-
ous osteoporotic fractures, especially femoral fractures, 
men osteoporosis still remains largely undiagnosed and 
consequently not treated. To overcome this cultural 
gender bias it is necessary to sensitize the population 
and promote access to screenings also for men. We in 
fact highlighted how men are much less often screened 
for osteoporosis than women of the same age. In fact, 
in our clinical experience, DXA osteoporosis screening 
rates do not reach 6% in men, unlike more than 94% 
in women over 65 years of age. Moreover, we observed 
a higher prevalence of secondary osteoporosis in men 
(66.67%) than in women (20.83%) among the population 
that referred to our outpatient Service for Osteoporo-
sis screening. Our experience therefore confirms that 
the prevalence of osteoporosis secondary to underlying 
pathologies and drugs is more common in men than in 
women, in whom postmenopausal and senile osteopo-
rosis are mainly represented. Screenings for osteopo-
rosis could therefore represent a useful tool for early 
diagnosis and treatment of underlying diseases as well 
[19-25]. Similar results were previously described in a 
retrospective study on a total of 961 DXA scan reports 
reviewed at the outpatient clinic of the George Wash-
ington University in the 2012 [26], where the authors 
observed that males were screened for osteoporosis by 
DXA less frequently compared to females, although 
they exhibited a comparable osteoporosis prevalence. 
They included in their study only subjects with previ-
ous routine health maintenance exam to assure that 
their primary care physician have had the opportunity 
to sensitize them on the most suitable age to undergo 
screening for osteoporosis by DXA, concluding that an 
adequate information could increase the percentage 
of males who undergo the DXA scan screening. Data 
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Fig. 6. Prevalence of secondary osteoporosis (osteoporosis caused or 
exacerbated by undelying diseases or medication exposures in men 
and women). Twenty four out of 36 osteoporotic men (66.67%) and 
240 out of 1,152 osteoporotic women (20.83%) suffered from sec-
ondary osteoporosis.



https://doi.org/10.5534/wjmh.200099

756 www.wjmh.org

from our screened subjects also confirm that although 
older women tend to get sicker and take more thera-
pies, secondary osteoporosis is much more frequent in 
men. Moreover, although our results indicate a greater 
risk for major osteoporotic fractures (distal radius, hip, 
or vertebral) in women, men suffering from osteoporo-
sis and osteopenia appear to have a higher risk of hip 
fractures than women with comparable BMD values. 
These findings suggest a greater severity of osteopo-
rosis in men, since femoral fractures are the most dis-
abling and life threatening. Despite this, women tend 
to undergo check up and screening for the prevention 
of osteoporosis more often than men because they are 
more sensitive to this gender pathology, while men 
tend to perform densitometric exams only if fractures 
and/or pathologies are already present. DXA therefore 
continues to be underutilized as a screening tool in 
males, where the diagnosis of osteoporosis is often not 
made until a fracture occurs, most often in the femur. 
On the contrary, in women there is a greater chance 
that the diagnosis of osteoporosis will be made in an 
early stage by DXA scan before a fracture [27]. It has 
been observed that screening rates for osteoporosis in 
postmenopausal women vary widely, with an overall 
average rate of 56%. Additionally, it has been found 
that men are not only usually under-screened for os-
teoporosis, but are also often under-treated, even if 
they are users of long-term corticosteroids [28].

The United States Preventive Services Task Force 
recommends screening for osteoporosis with bone mea-
surement testing to prevent osteoporotic fractures in 
women 65 years and older, as well as in postmenopaus-
al women younger than 65 years who are at increased 
risk of osteoporosis, as determined by a formal clinical 
risk assessment tool, but concludes that the current 
evidence is insufficient to assess the balance of benefits 
and harms of screening for osteoporosis to prevent os-
teoporotic fractures in men [29].

Current Endocrine Society clinical practice guidelines 
recommend DXA scan in men from 70 years of age [30], 
but males may also have to undergo DXA scanning be-
fore the age of 70, as there may be risk factors, such as 
hyperparathyroidism, chronic renal failure, hyperthy-
roidism, hypogonadism, etc. [31].

Although postmenopausal women have a higher risk 
of developing fractures, older men tend to have a worse 
prognosis after a fracture, particularly of the femur, 
and lower treatment rates. The drugs commonly used 

to treat osteoporosis, as well as most of the guidelines 
for screenings and FRAX methods, have been devel-
oped for women and therefore adapted to men [32]. 
Moreover, measurement of BMD by DEXA and ex-
pressed as a T score for osteoporosis diagnosis and frac-
ture risk prediction, expecially in men, is still debated, 
since the use of female T-score references in men may 
not be entirely correct.

As expected, in our study we observed that BMD is 
higher in non-osteoporotic men than in women, but 
the average T score values are similar in osteoporotic 
patients. Thus, bone loss appears to be greater in men 
osteoporosis. Interestingly, despite a comparable BMD, 
the number of fractures was significantly greater in 
osteoporotic men than in women. The FRAX index 
of our patients, calculated by evaluating a number of 
clinical risk factors in addition to instrumental BMD 
data [20], also suggests a greater risk of hip fracture in 
men osteoporosis, confirming that, beyond the tradi-
tional T score, other gender specific instrumental and 
laboratory parameters for the prediction of the risk of 
fractures should probably be considered for their appli-
cation also in routine screenings. This gender oriented 
approach to the diagnosis of osteoporosis and the risk 
of fracture could be especially useful in men.

Sex-specific differences may influence bone structure 
and biology, thus affecting both pathophysiology and 
clinical presentation of osteoporosis. There are differ-
ences in bone growth, size and catabolism between men 
and women. For example, in postmenopausal women 
the rate of bone turnover is higher than in men of the 
same age [15], as confirmed by our observation of high-
er levels of PTH and bone turnover markers in women, 
whereas the vitamin D levels are lower in women than 
in men. Estrogens play a central role in fracture heal-
ing and prevention, the aging bone in males exhibits 
more periosteal apposition and less endocortical resorp-
tion, and sex differences in the generation and activity 
of bone resorbing osteoclasts have been demonstrated 
[33]. Moreover, T score results do not exactly account 
for bone quality, especially in secondary osteoporosis 
that often affects men. The age at which the BMD 
peak is reached varies according to the sex and bone 
segment considered. Furthermore, depending on the 
reference standards adopted, the prevalence of osteopo-
rosis can vary significantly.

In summary, we can confirm that women have lower 
bone density, higher bone remodeling markers, lower 
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vitamin D levels and higher prevalence of osteoporo-
sis, but men osteoporosis is characterized by a greater 
number of  complications and fractures. Moreover, 
secondary osteoporosis is more common in men, which 
usually have fractures at a higher bone density com-
pared to women. It is significant that of those who 
fractured, men had higher T-scores, suggesting the 
opportunity of gender specific cut-off values and/or ad-
ditional parameters to evaluate the risk of fractures in 
men and the need of any therapeutic interventions.

This study has some limitations. First, the observa-
tions were made by retrospectively reviewing records 
at a single osteoporosis clinic. Furthermore, the data 
were obtained from an unselected population. Such 
characteristics, in addition to the numerical discrepan-
cy between men and women, limit the applicability of 
the findings, in particular those concerning the main 
biological and instrumental parameters investigated, to 
the population at large. Finally, another limitation of 
the study is the lack of data on patient follow-up and/
or response to anti-osteoporotic therapies. Therefore, 
this observational study mainly provides evidence of a 
gender bias in the approach to osteoporosis screening 
in a routinely clinical setting.

These observations are particularly relevant when 
we consider that gender-oriented recommendations for 
osteoporosis screening and prevention could signifi-
cantly influence appropriate diagnosis and manage-
ment of osteoporosis. Primary, secondary and tertiary 
prevention measures in men are still delayed due to 
the lack of consensus regarding the guidelines for the 
screening of osteoporosis in men but above all for the 
lack of awareness, not only of patients but also of doc-
tors, on osteoporosis and its potentially debilitating 
consequences especially in men [34,35]. Considering 
that osteoporosis in men is responsible for significant 
morbidity and mortality and that low BMD is a good 
predictor of future fractures [33], awareness of the 
benefits of adequate screening for osteoporosis in both 
men and women is an important goal to achieve.

CONCLUSIONS

There is a scientific and cultural gender bias in clini-
cal practice: men are usually under-screened for osteo-
porosis and as a consequence undertreated, and they 
are still disadvantaged by the lack of a proper gender 
culture. The main clinical challenges are therefore to 

make both men and women aware of prevention and 
screening programs and promote a personalized gen-
der-oriented approach [36].
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