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Osteoporosis is a persistent social and medical issue taking into account moral and material losses related to bone
fractures occurring against its background. The disease is more frequently examined in women than in men, still, according
to EVOS (European Spinal Osteoporosis Study) 13.5 % men older than 50 and 26 % men older than 60 run high risks of
fractures in case they have osteoporosis. Risk factors that cause both the disease itself and fractures as its complications
have not been examined profoundly, even though men run 1.6 times higher risk of death after a fracture than women. There
is an assumption that a reason for this higher mortality is lack of knowledge about risk factors that cause the disease and a
fracture as one of its complications. Growing morbidity with osteoporosis among men indicates it is necessary to perform
activities aimed at persuading them to pursue healthy lifestyle. Given that, it seems important to assess impacts exerted by
smoking and alcohol abuse on risks of fractures among patients with primary osteoporosis bearing in mind prevention of the
disease and fractures as its complications.

We examined a relation between smoking and alcohol abuse and risks of fractures as osteoporosis markers in 231 pa-
tients suffering from primary osteoporosis. We revealed that fractures were authentically more frequent among smoking
patients, 90.5 % against 68.1 % (p<0.001). It was primarily true for fractures of the proximal section in the thigh bone and
fractures of vertebral bodies: 20.2 % against 8.8 % and 44.1 % against 27.3 % accordingly. Alcohol abuse also resulted in
authentically higher risks of fractures, 89.8 % against 66.2 % accordingly (p<0.001). Authentic discrepancies were detected
only for fractures of vertebral bodies, 43.9 % against 23.6 % accordingly among those who didn’t abuse alcohol (p<0.001).

Therefore, we have evidence that there is an authentic relation between smoking and alcohol abuse and risks of frac-
tures of the proximal section in the thigh bone and vertebral bodies. Inclusion of our research results into educational pro-
grams may lead to a reduction in frequency of fractures that have the gravest outcomes for health and cause the highest eco-
nomic losses.

Key words: primary osteoporosis in men, risk factors of fractures, fractures of vertebral bodies, fractures of the proximal
section in the thigh bone, smoking, alcohol abuse, an increase in morbidity with osteoporosis, prevention of the disease.

Osteoporosis (OP) is a metabolic disease
that occurs in bones making them loss their
tissue, impairing their structure and strength
thus resulting in elevated risks of bone frac-
tures [1]. Annually osteoporosis causes more
than 8.9 million bone fractures in various
parts of the skeleton [2]. Number of patients
that are put into hospital due to osteoporosis
is growing and it is already higher than a
number of people put into hospital due to car-
diac infarction, stroke, and breast cancer [3].

According to some forecasts [4] in 2020 50 %
women in menopause will have various bone
fractures due to osteoporosis, including 25 %
with vertebral bodies’ fractures and 15 %
with thigh bone fractures. A number of bone
fractures caused by osteoporosis in men will
also increase; thus, in 2025 a number of thigh
bone fractures will be equal to that in women
in 1990; by 2050 the figure will grow by
310 % whereas it will rise by 240 % for
women [5]. Economically, a growth in num-
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ber of bone fractures means that there will be
a constant growth in social expenses on
treating, hospitalizing, and rehabilitating pa-
tients with fractures caused by osteoporosis
as well as in expenses related to their tempo-
rary or constant disability (social pensions).
Given that, a study on risk factors that can
cause osteoporosis and related bone fractures
is a vital component in prevention activities
aimed at reducing moral and economic ex-
penses borne by both a patient and a society
as a whole.

Such bad habits as smoking and alcohol
abuse are distinctive among risk factors that
cause osteoporosis and related bone fractures.
They are modifiable ones since negative ef-
fects produced by them on bone tissue can be
reduced [6]. However, impacts exerted by
these factors are, as a rule, discussed only
when it comes to patients suffering from sec-
ondary osteoporosis while there are practi-
cally no researches that dwell on assessing
their role played in pathological bone frac-
tures occurrence among men with primary
osteoporosis.

Our research goal was to estimate contri-
bution made by smoking and alcohol abuse into
occurring deficiency of bone mineral density
(BMD) and a correlation between these bad
habits and risks of bone fractures as markers in
men suffering from primary osteoporosis.

Data and methods. We accomplished as
open comparative controlled examination;
men suffering from primary OP took part in
it. The examination was performed in full
conformity with ethical principles and Good
Clinical Practice rules fixed in Helsinki Dec-
laration. All the patients gave their informed
consent to be examined and have their clini-
cal data processed. Overall, we examined
231 patients suffering from primary osteopo-
rosis; they were aged from 17 to 92 and were
treated in the Center for Osteoporosis of the
N.N. Pirogov’s National Medical Research
Center for Traumatology and Orthopedics
from 2008 to 2018. As our research focused

only on primary osteoporosis, we excluded all
patients with pathologies that could cause
secondary osteoporosis (we examined case
histories in order to reveal diseases or pre-
scribed medications that could influence bone
tissue). We also excluded patients with hypo-
gonadism from our research (to do that, we
assessed sex hormones, examined family case
histories, and performed a clinical examina-
tion; also, patients had consultations with en-
docrinologists). Osteomalacia was excluded
basing on peculiarities detected via x-ray ex-
aminations and assessed homeostasis parame-
ters of calcium, phosphor, and calcium-
regulating hormones; hypophosphatasia was
excluded as per alkaline phosphatase levels
and genetic examinations results.

Primary osteoporosis was diagnosed basing
on occurring low energy fractures of vertebral
bodies or peripheral bones including fractures in
the proximal section of the thigh bone, or on
BMD losses being equal to <-2.5 SD as per
T-criterion for people older than 50, or <-2.0 SD
as per Z-criterion for people younger than 50 [7].

People who were included into the re-
search only basing on a relevant decrease in
BMD had first degree relatives who turned
out to have low energy fractures. As for pa-
tients aged 17-20, 7 out of 26 didn’t have any
fractures; nevertheless, we took into account
an apparent decrease in BMD (higher than -
2.0 SD as per Z-criterion) and occurrence of
osteoporosis with low energy fractures in
their first degree relatives (father or mother);
therefore, they were included into our re-
search group. Another reason for including
patients aged 17—19 into our research was the
fact that healthy men in Russia have their
peak bone tissue mass in the lumbar spine and
femoral neck completely formed by the age
of 15. BMD in these localizations has no au-
thentic discrepancies in young males aged
16—19 whereas there were significant discrep-
ancies revealed between them and 15-year
old young males'. Bearing these data in mind,
we excluded any possibility that BMD could
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change in young people aged 17-20 due to
their skeletons still growing; any revealed de-
crease in BMD against a physiological stan-
dard for this age was considered to result
from disorders in peak bone mass formation
due to osteoporosis.

We applied X-ray densitometry (LUNAR
Prodigy) to estimate BMD in L1-L4 and the
femoral neck (we took a database collected
for this device obtained in NHANES re-
search). To detect symptomless fractures in
the vertebral bodies, we performed X-ray ex-
aminations of the thoracic and lumbar spine;
the examination was performed on each pa-
tient included into our research group.

Patients were divided into 3 age groups
(Table 1) that corresponded to the following
primary OP types: age 17-20 years, juvenile
OP; age 21-50 years, idiopathic OP; age 51 and
older, both idiopathic and senile primary OP.

Table 1

Patients being distributed into age groups

Group Age Number Average age
(years) of patients (years)
1 17-20 26 18.02+1.43
2 21-50 103 33.68+9.3
3 | 51 and older 102 63.5+8.1

We examined such bad habits as smok-
ing and alcohol abuse in each patient included
into our research group.

A patient was considered to abuse alcohol
in case he daily consumed 30 grams of spirit or
totally 200 grams of spirit per week [8].

Smoking was considered to be a habit in
case a patient had been smoking for more than
three months prior to the research (this term
was taken as a minimal one to judge on
whether the examined patients actually had
this bad habit).

To assess impacts exerted by a bad habit
on BMD, we compared its absolute values in
g/em’ in patients who had this bad habit and
their counterparts who didn’t.

To assess effects produced by the same
factors on risks of fractures, we divided all
the patients into 5 groups, 4 out of them ac-
cording to fracture localizations, and 1 group
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included patients without any fractures and
was denominated Group 0. Group 1 included
patients with low energy fractures of foot
and hand bones; Group 2, patients with frac-
tures in the proximal section of the humeral
bone, shin bones, forearm bones, and ribs;
Group 3, patients with fractures in the proxi-
mal section of the thigh bone; Group 4, pa-
tients with fractures in the vertebral bodies.
We sequentially assessed bad habits of pa-
tients included into these groups that could
cause a pathologic fracture in patients with
various primary OP types.

Statistical analysis. We applied contin-
gency tables to estimate interval variables and
exact Fischer’s test to reveal any correlations
between the examined parameters. Critical sig-
nificance was taken as 0.05 [9, 10].

Results and discussion. Tables 2 and 3
contain the results of influence exerted by bad
habits on BMD.

The performed analysis didn’t reveal any
authentic discrepancies in BMD deficiency
between smoking and non-smoking patients in
these groups.

We also didn’t detect any effects produced
by alcohol abuse on BMD deficiency value.

Therefore, we didn’t reveal any correla-
tions between absolute BMD values (g/cm?)
and such bad habits as alcohol abuse and
smoking. Table 4 contains data on effects pro-
duced by smoking on risk of fractures.

Table 2

Comparing BMD (g/cm?) in L1-L4
and the femoral neck In smokers
and non-smokers (Mann — Whitney test)

Groups Number |BMD L1-L4|Neck BMD
of patients | of patients | (g/cm?) (g/cm?)
Smokers 82 0.93+0.16 | 0.80+0.13
25 % 0.84 0.72
Percentiles 50 % 0.94 0.79
75 % 1.01 0.88
Non- 149 | 0.93+0.16 | 0.84+0.15
smokers
25 % 0.82 0.75
Percentiles 50 % 0.90 0.80
75 % 1,00 0,92
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Table 3

Influence exerted by alcohol abuse on BMD
(g/cm?) in L1-L4 and the femoral neck
(Mann — Whitney test)

BMD Neck
ofG r;)tlilglits oIt?Iu:;tin;rts L1-L4 BMD
P P (gem?) | (glem?)
Abusing 91 0.93%0.16 | 0.93+0.16
alcohol
25 % 0.84 0.72
Percentiles 50 % 0.93 0.81
75 % 1.02 0.89
Notabusing | 0o | 814015 | 0.83£0.15
alcohol
25 % 0.82 0.74
Percentiles 50 % 0.90 0.80
75 % 1.00 0.90
Table 4

Estimating correlations between fractures
and smoking (exact Fischer’s test, p <0.001)

Gropus Division into groups
of as per fractures Total
patients | 0 1 2 3 4
Smokers 8 9 13 17 37 84
9.5% [10.7 %|15.5 %|20.2 %|44.1 %|100 %
Non- | 47 17 30 13 40 | 147
smokers|31.9 %|11.5 %|20.5 %| 8.8 % |27.3 %|100 %

As we can see from the Table, smoking
patients tended to have more frequent fractures
in the proximal section of the thigh bone,
20.2 % against 8.8 % accordingly, and frac-
tures in the vertebral bodies, 44.1 % against
27.3 % accordingly. 31.9 % non-smoking pa-
tients didn’t have any fractures whereas only
9.5 % of their smoking counterparts managed
to avoid them. Discrepancies between smoking
and non-smoking patients were authentic
(» <0.001).

To get more precise data on a correlation
between fracture localizations and smoking,
we sequentially divided patients into three
groups for each localization; it was done in the
following way: Group 1 included patients
without fractures; Group 2, patients with frac-
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tures of all localizations except the one being
estimated in this contingency table; Group 3
included patients with the fracture localization
being estimated.

Sequential analysis revealed that there
were authentic discrepancies between patients
without fractures (their number was authenti-
cally (»p <0.001) higher among non-smokers)
and patients with fractures of the vertebral
bones (their number was authentically higher
among smokers (p <0.001). These data are
given in Table 5.

Table 5

Contingency of vertebral bodies fractures
with smoking (exact Fischer’s test, p < 0.001)

Gropus of patients| Division into gorups
depending on as per fractures Total
smoking status 1 2 3
Smoking 8 39 37 84
9.5% [46.4% |44.1 % |100 %
Non-smoking 47 60 40 147
31.9%|40.8 % | 27.3 % {100 %

We didn’t reveal any correlations between
other localizations of fractures and smoking.

Table 6 contains data on a correlation be-
tween fractures and alcohol abuse.

Table 6

Assessing a correlation between fractures and
alcohol abuse (exact Fischer’s test, p < 0.001)

Division into gorups
Groups
of patients as per fractures Total
P 0 [ 1] 23] 4
Abusing | 10 14 16 15 43 98
alcohol [10.2 %{14.3 %]16.3 %|15.3 %43.9 %| 100 %
th 45 12 27 15 34 133
abusing
33.8 %] 9.0 % [20.3 %|11.3 %[25.6 %| 100 %
alcohol

ISSN (Eng-online) 2542-2308

We assessed a correlation between frac-
tures and alcohol abuse and revealed that frac-
tures occurred among alcohol abusers authen-
tically more frequently than among those who
didn’t have this bad habit (p <0.001). There
were only 10.2 % patients without any frac-
tures among those who abused alcohol
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whereas there were 33.8 % patients without
fractures among those who didn’t do it.

The next stage was to get more precise
data on a correlation between fracture local-
izations and alcohol abuse. Patients were di-
vided into groups in the same way as it was
done when assessing influence exerted by
smoking. Group 1 were patients without frac-
tures; Group 2, patients with fractures of all
localizations except the one being estimated
in this contingency table; Group 3 included
patients with the fracture localization being
estimated.

We sequentially assessed all fracture lo-
calizations and revealed authentic discrepan-
cies only for fractures of the vertebral bodies
(Table 7). Fractures of the vertebral bodies au-
thentically more frequently occurred among
patients who abused alcohol, 43.9 % against
23.6 % accordingly (p < 0.001).

Table 7

Assessing a correlation between fractures
of the vertebral bodies and alcohol abuse
(exact Fischer’s test, p < 0.001)

Division into gorups
Groups
. as per fractures Total
of patients
1 2 3
. 10 45 43 98
Abusing aleohol | 1 5 o/ 145 9 04143.9 9| 100 %
No abusing 45 54 34 133
alcohol 33.8 % |40.6 %25.6 %| 100 %

At present osteoporosis holds a very spe-
cific place among non-communicable diseases
due to high prevalence and significant risks of
fractures; prior to their occurrence the disease
is mostly symptomless and its clinical picture
is not at all apparent. Frequently fractures not
only give a clear signal the disease has already
developed but also cause grave health disor-
ders or even death [11]. Over many years, the
disease has been considered as being excep-
tionally a female one. However, over the last
20 years, it has become quite obvious that
30 % low energy fractures of the thigh bone
among men occur due to osteoporosis; its
prevalence among men older than 50 varies
from 2 to 8 %, and additionally from 33 to
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47 % men in this age group can be put a diag-
nosis «decreased bone mineral density» and it
also results in higher risks of low energy frac-
ture [12, 13]. 1 out of 5 male patients has a
fracture associated with OP [14]. When ana-
lyzing risk factors that can cause fractures, ex-
perts mostly discuss secondary osteoporosis
cases without giving special attention to influ-
ence exerted by these factors on risks of frac-
tures in case of primary osteoporosis [15—17].
At the same time, according to certain data
[18] 80 % osteoporosis cases among men older
than 50 are exactly primary osteoporosis.
These are the cases when it is impossible to
reveal any somatic pathology or intake of
medications that could cause metabolic
changes in the bone tissue [19]. Primary os-
teoporosis among men can be juvenile, idio-
pathic, or senile depending on age at which the
disease is detected [20]. Our research group
included 231 patients with different types of
primary osteoporosis; some patients had frac-
tures of different localizations. In all cases
fractures were spontaneous or low energy ones
and were considered to be pathologic fractures
caused by osteoporosis.

Fractures caused by OP occur among
male patients 10 years later than among female
ones but they tend to have much graver out-
comes [21]. According to available data, risks
of such fractures and mortality due to them is
higher among men older than 60 than among
women from the same age group [22, 23].
Thus, in case of thigh bone fractures mortality
among men during the 1% year after a fracture
was 2 times higher than among women [24-26].
As life expectancy grows both among men and
women, a number of fractures also increases
and this growth is considered to be related not
only to age but also to bad habits. Thus, in the
research work by Mariola Janiszewska [27]
that concentrated on risk factors causing os-
teoporosis, 71.25 % respondents mentioned
alcohol abuse, and 56.6 % stated they were
smokers. In another research work that also
dwelled on issues related to osteoporosis
among male patients [28], 38 % respondents
mentioned smoking as a risk factor that can
cause osteoporosis and more than one third of
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respondents considered alcohol abuse to be
another risk factor. Negative effects produced
by smoking on BMD deficiency are also being
discussed, among other things, in relation to
BMI and physical activity [6]. Thus, a de-
crease in BMD among men aged 40—80 varied
from 14 % (non-smoking and physically active
men with BMI equal to 30 kg/m?) to 30 %
(smoking and not physically active men with
BMI starting from 18 kg/m?). A separate
analysis of BMD among men older than
80 revealed that non-smoking and physically
active men (4 hours of physical activity per
week) had BMD that was by 1-2.0 SD higher
than BMD among their smoking and not
physically active counterparts from the same
age group. However, among other modifiable
causes of osteoporosis, smoking has long been
accepted as a factor that, regardless of any
other reason, produces negative effects on a
balance between bone resorption and bone
formation and it results in an increase in BMD
deficiency [29]. Disorders in bone tissue me-
tabolism influenced by smoking are also
thought to be related to influence exerted on
calcium homeostasis (calcium absorption de-
clines) and on parathyrin-D-hormone endo-
crine chain [30]. Previously, P.D. Broulik et al.
[31] made a point on a direct impacts exerted
by nicotine on bones. There are some data on
smoking exerting more adverse effects on
bone tissue among men than among women
[32]. Thus, smoking causes a 13 % increase in
risks of spine fractures among women and a
32 % increase in the same risks among men; a
31 % and 40 % increase accordingly in risks of
thigh bone fracture.

We didn’t dwell on influence exerted by
smoking on BMD value; still, we obtained
some evidence that this bad habit authentically
caused elevated risks of fractures for those
who had it against those who didn’t; 31.9 %
non-smoking patients didn’t have any fractures
whereas there were only 9.5 % smoking pa-
tients who managed to avoid them, discrepan-
cies being authentic at p <0.001. Smoking pa-
tients more frequently had fractures in the
proximal section of the thigh bone, 20.2 %
against 8.8 % accordingly, and fractures of the
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vertebral bodies, 44.1 % against 27.3 % ac-
cordingly; discrepancies in frequency of verte-
bral bone fractures were authentic (p < 0.001).
When it comes to such bad habit as alcohol
abuse, we should mention that effects pro-
duced by alcohol on risks of osteoporosis and
fractures caused by the disease are considered
to be related both to calcium homeostasis dis-
orders and pathological changes in the liver
that result in D-hormone metabolism disor-
ders. Besides, alcohol abuse makes people
more prone to falling [33]. In our research al-
cohol abuse, just as smoking, wasn’t revealed
to exert any influence on BMD deficiency
value but it had certain influence on risk of
fractures. Only 10.2 % patients among those
who abused alcohol didn’t have fractures
whereas there were 33.8 % patients without
any fractures among those who didn’t do it;
discrepancies between two groups were au-
thentic (p < 0.001). First of all, it was the case
with frequency of vertebral bodies’ fractures,
43.9 % alcohol abusers against 23.6 % of those
who didn’t had this bad habit (p < 0,001).
Therefore, despite absence of any direct
influence exerted by smoking and alcohol
abuse on BMD value, our research allowed
obtaining certain evidence that there was a
correlation between these bad habits and frac-
tures frequency; first of all, it was true for frac-
tures of the vertebral bones and it was similar
to effects produced by these bad habits on
risks of fractures in case of secondary osteopo-
rosis. These data are significant for working
out measures aimed at preventing fractures in
patients with primary osteoporosis hence pre-
viously several cross-over studies included
into meta-analysis by D. Kenneth et al. [32]
contained data on ex-smokers having BMD
similar to BMD of those people who never
smoked. In the authors’ opinion, these data
indicate that giving up smoking produces fa-
vorable effects on BMD. And though mecha-
nisms of these effects are still not clear, we can
assume that it is quite advisable to promote
healthy lifestyle among men with primary os-
teoporosis who have such bad habits as smok-
ing and alcohol abuse. Such promotion can
result in lower risks of fractures in the proxi-
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mal section of the thigh bone and vertebral
bodies. There is other evidence that this trend
in prevention is significant; it is related to peo-
ple being hardly aware of smoking and alcohol
abuse as risk factors that can cause osteoporo-
sis and related fractures. It is especially vital
when it comes to teenagers. Thus, the research
work [27] contains a reference to the work by
S. Wahba et al. [34], mentioning results of a
questioning with 494 participants aged 16-24
living in Cairo; only 6 % teenagers and young
people knew that smoking can cause osteopo-
rosis. And though 41.7 % adult women [35]
among the examined ones realized that smok-
ing was a risk factor that could cause osteopo-
rosis, more than a half questioned women
didn’t see any relations between the disease
and this bad habit.

Since reducing risks of fractures is a vi-
tal component in a healthcare strategy aimed
at improving life quality of patients suffering
from osteoporosis, we believe that our data
on contributions made by smoking and alco-
hol abuse should be included into educa-
tional programs for patients with the disease.
It will result in lower frequency of patho-
logic fractures in the proximal section of the
thigh bone and vertebral bodies; these frac-
tures have the gravest consequences for pa-
tients’ health and result in the highest eco-
nomic costs.

Funding. The research was not granted any
sponsor support.

Conflict of interests. The authors declare
there is no any conflict of interests.

References

1. NIH Consensus Development Panel on Osteoporosis Prevention, Diagnosis, and Therapy
Osteoporosis prevention, diagnosis, and therapy. JAMA, 2001, vol. 285, no. 6, pp. 785-795.

DOI: 10.1001/jama.285.6.78

2. Icks A., Haastert B., Wildner M., Becker C., Meyer G. Trend of hip fracture incidence in
Germany 1995-2004: a population-based study. Osteoporos Int, 2008, vol. 19, no. 8, pp. 1139-1145.

DOI: 10.1007/s00198-007-0534-6

3. Singer A., Exuzides A., Spangler L., O'Malley C., Colby C., Johnston K., Agodoa I., Baker J.,
Kagan R. Burden of illness for osteoporotic fractures compared with other serious diseases among
postmenopausal women in the United States. Mayo Clin Proc, 2015, vol. 90, no. 1, pp. 53-62.

DOI: 10.1016/j.mayocp.2014.09.011

4. Kanis J.A. Diagnosis of osteoporosis and assessment of fracture risk. Lancet, 2002, vol. 1,
no. 359 (9321), pp. 1929-1936. DOI: 10.1016/S0140-6736 (02)08761-5

5. Burge R., Dawson-Hughes B., Solomon D.H., Wong J.B., King A., Tosteson A. Incidence
and economic burden of osteoporosis-related fractures in the United States, 2005-2025. J. Bone.
Miner. Res., 2007, vol. 22, no. 3, pp. 465-475. DOI: 10.1359/jbmr.061113

6. Emaus N., Wilsgaard T., Ahmed L.A. Impacts of body mass index, physical activity, and
smoking on femoral bone loss: the Tromse study. J. Bone Miner. Res., 2014, vol. 29, no. 9,

pp- 2080-2089.DOI: 10.1002/jbmr.2232

7. Baim S., Leonard M.B., Bianchi M.-L., Hans D.B., Kalkwarf H.J., Langman C.B., Rauch F.
Official Positions of the International Society for Clinical Densitometry and Executive Summary of
the 2007 ISCD Pediatric Position Development Conference. Journal of Clinical Densitometry:
Assessment of Skeletal Health, 2008, vol. 11, no. 1, pp. 6e21. DOI: 10.1016/j.jocd.2007.12.002

8. Schiirer C., Wallaschofski H., Nauck M., Vélzke H., Schober H.C., Hannemann A. Fracture Risk
and Risk Factors for Osteoporosis. Dtsch Arztebl Int, 2015, vol. 25, no. 112 (21-22), pp. 365-371.

DOI: 10.3238/arztebl.2015.0365

9. Nasledov A. SPSS: komp'yuternyi analiz dannykh v psikhologii i sotsial'nykh naukakh
[SPSS: computer analysis of data in psychology and social sciences]. Sankt-Peterburg, Piter Publ.,

2007, 416 p. (in Russian).

10. Glants S. Mediko-biologicheskaya statistika [Medical-biological statistics]. In: N.E. Buzi-
kashvili, D.V. Samoilov eds. Moscow, Praktika Publ., 1999, 459 p. (in Russian).

132

Health Risk Analysis. 2020. no. 2



Smoking and alcohol abuse as risk factors causing low-energy fractures in males suffering ...

11. Cosman F., De Beur S.J., Le Boff M.S., Lewiecki E.M., Tanner B., Randall S., Lindsay R.
Clinician’s guide to prevention and treatment of osteoporosis. Osteoporos Int, 2014, vol. 25, no. 10,
pp- 2359-2381. DOI: 10.1007/s00198-014-2794-2

12. Yang Y.J., Kim J. Factors in relation to bone mineral density in Korean middle-aged and
older men: 2008-2010 Korea National Health and Nutrition Examination Survey. Ann. Nutr. Metab.,
2014, vol. 64, no. 1, pp. 50-59. DOI: 10.1159/000362425

13. Looker A.C., Melton 3rd L.J., Harris T.B., Borrud L.G., Shepherd J.A. Prevalence and
trends in low femur bone density among older US adults: NHANES 2005-2006 compared with
NHANES III. J. Bone. Miner. Res., 2010, vol. 25, no. 1, pp. 64—71. DOI: 10.1359/jbmr.090706

14. Kanis J. Who and when to treat? Osteoporos Int, 2017, vol. 28, no. 1, pp. 585-587.

15. Lesnyak O.M. Current issues of diagnosis and treatment of osteoporosis in men in gen-
eral practice. Rossiiskii semeinyi vrach, 2017, vol. 21, no. 1, pp. 39—44 (in Russian). DOI:
10.17816/RFD2017139-44

16. Toroptsova N.V. Osteoporosis: a view of the problem of diagnosis and treatment. Sovremen-
naya revmatologiya, 2009, vol. 3, no. 3, pp. 6871 (in Russian).

17. Giusti A., Bianchi G. Treatment of primary osteoporosis in men. Clin. Interv. Aging., 2014, vol. 30,
no. 10, pp. 105-115. DOI: 10.2147/CIA.S44057

18. Kanis J., McCloskey E., Johansson H., Cooper C., Rizzoli R., Reginster J. European guid-
ance for the diagnosis and management of osteoporosis in postmenopausal women. Osteoporosis
International, 2013, vol. 24, no. 1, pp. 23-57. DOI: 10.1007/s00198-012-2074-y

19. Orwoll E.S., Klein R.F. Osteoporosis in men. Endocr. Rev., 1995, vol. 16, no. 1, pp. 87-116.
DOI: 10.1210/edrv-16-1-87

20. Baim S., Bishop N.J., Gordon C.M., Hans D.B., Langman C.B., Leonard M.B., Kalk-
warf H.J. Official positions of the International Society for Clinical Densitometry (ISCD) on
DXA evaluation in children and adolescents. Pediatr. Nephrol, 2010, vol. 25, no. 1, pp. 37-47.
DOI: 10.1007/s00467-009-1249-7

21. Schuit S.C., Van Der Klift M., Weel A.E., De Laet C.E., Burger H., Seeman E., Hofman A.,
Uitterlinden A.G. Fracture incidence and association with bone mineral density in elderly men and
women: the Rotterdam Study. Bone, 2004, vol. 34, no. 1, pp. 195-202. DOI: 10.1016/j.bone.2003.10.001

22. Bliuc D., Nguyen N.D., Milch V.E., Nguyen T.V., Eisman J.A., Center J.R. Mortality risk
associated with low-trauma osteoporotic fracture and subsequent fracture in men and women. JAMA,
2009, vol. 4, no. 301 (5), p. 513-521. DOI: 10.1001/jama.2009.50

23. Zerbini C.A., Latorre M.R., Jaime P.C., Tanaka T., Pippa M.G. Bone mineral density in
Brazilian men 50 years and older. Braz. J. Med. Biol. Res., 2000, vol. 33, no. 12, pp. 1429-1435.
DOI: 10.1590/50100-879x2000001200005

24. Hopkins R.B., Pullenayegum E., Goeree R., Adachi J.D., Papaioannou A., Leslie W.D.,
Tarride J.E., Thabane L. Estimation of the lifetime risk of hip fracture for women and men in Can-
ada. Osteoporos. Int, 2012, vol. 23, no. 3, pp. 921-927. DOI: 10.1007/s00198-011-1652-8

25. Johnell O., Kanis J., Gullberg G. Mortality, morbidity, and assessment of fracture risk in male
osteoporosis. Calcif. Tissue Int, 2001, vol. 69, no. 4, pp. 182—-184. DOI: 10.1007/s00223-001-1045-7

26. Kannegaard P.N., Van Der Mark S., Eiken P., Abrahamsen B. Excess mortality in men
compared with women following a hip fracture. National analysis of comedications, comorbidity and
survival. Age Ageing, 2010, vol. 39, no. 2, pp. 203-209. DOI: 10.1093/ageing/afp221

27. Janiszewska M., Zoierczuk-Kieliszek D., Kulik T., Dziedzic M.A., Baranska A., Kryk A.
Men’s knowledge about osteoporosis and its risk factors. Prz Menopauzalny, 2016, vol. 15, no. 3,
pp- 148-155.DOI: 10.5114/pm.2016.62661

28. Shawa H., Favela E., Diaz J. Knowledge of osteoporosis among men in the primary care
setting. South. Med. J., 2011, vol. 104, no. 8, pp. 584-588. DOI: 10.1097/SMJ.0b013e3182241dal

29. Szulc P., Garnero P., Claustrat B., Marchand F., Duboeuf F., Delmas P.D. Increased bone
resorption in moderate smokers with low body weight: the Minos study. J. Clin. Endocrinol. Metab.,
2002, vol. 87, no. 2, pp. 666—674. DOI: 10.1210/jcem.87.2.8232

30. Kapoor D., Jones T.H. Smoking and hormones in health and endocrine disorders. Eur. J.
Endocrinol., 2005, vol. 152, no. 4, pp. 491-499. DOI: 10 .1530/eje.1.01867

ISSN (Print) 2308-1155 ISSN (Online) 2308-1163  ISSN (Eng-online) 2542-2308 133



S.S. Rodionova, U.R. Khakimov, A.K. Morozov, A.V. Krivova

31. Broulik P.D., Jarab J. The effect of chronic nicotine administration on bone mineral content
in mice. Horm. Metab. Res., 1993, vol. 25, no. 4, pp. 219-222. DOI: 10.1055/s-2007-1002080

32. Ward K.D., Klesges R.C. A Meta-Analysis of the Effects of Cigarette Smoking on Bone
Mineral Density. Calcif Tissue Int, 2001, vol. 68, no. 5, pp. 259-270. DOI: 10.1007/BF02390832

33. Kanis J.A., Johansson H., Johnell O., Oden A., De Laet C., Eisman J.A., Pols H., Tenen-
house A. Alcohol intake as a risk factor for fracture. Osteoporos Int, 2005, vol. 16, no. 7, pp. 737-742.
DOI: 10.1007/s00198-004-1734-y

34. Wahba S., El-Shaheed A., Tawheed M., Mekkawy A.A, Arrafa A.M. Osteoporosis knowl-
edge, beliefs, and behaviors among Egyption female students. Journal of the Arab Society for Medi-
cal Research, 2010, vol. 5, no. 2, pp. 173-180.

35. Ochota A., Mroczek M. Poréwnanie wiedzy kobiet po 40 roku zycia i studentek fizjoterapii
na temat osteoporozy. Zamojskie Studia i Materiaty, 2012, vol. 1, no. 35, pp. 127-130.

Rodionova S.S., Khakimov U.R., Morozov A.K., Krivova A.V. Smoking and alcohol abuse as
risk factors causing low-energy fractures in males suffering from primary osteoporosis. Health Risk
Analysis, 2020, no. 2, pp. 126—134. DOI: 10.21668/health.risk/2020.2.14.eng

Received: 12.01.2020
Accepted: 17.03.2020
Published: 30.06.2020

134 Health Risk Analysis. 2020. no. 2





