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Objectives: Osteoporosis is one of the health issues caused by smoking. Osteoporosis is the most commonly
seen bone disease and becoming a major public health issue due to extension of lifetime. Studies on detection
of smoking related osteoporosis in males are limited in our country. Therefore we intended to assess the effects
of smoking on bone mineral density in middle aged male patients alongside of related factors.

Methods: Our study is a case control type analytical research. We included 144 male smoker patients, aged
between 30-60 years-old, and 100 male volunteers, never smoked. Bone mineral density (BMD) of the patients'
lumbar spine (L1-3 and L2-4) and proximal femur (femur total, femur trochanter and wards triangle) regions
of the individuals were measured anteroposteriorly by using dual energy x-ray absorptiometer (DXA) method.
Serum Ca, P, ALP, PTH and total vitamin D levels of the samples were studied.

Results: The means of L1-L4 lumbar spine bone mineral density, femoral neck bone mineral density, femoral
trochanter bone mineral density and total femoral bone mineral density were significantly lower in the case
group than the control group, according to DXA measurements (p=0.017, p=0.047, p=0.005 and p=0.009; re-
spectively). There was a slightly strong correlation and a negative statistically significant difference between
femoral trochanter BMD and both cigarette consumption (per-day) and packets-year (r=-0.153, p=0.017 and
r=-0.142, p=0.027; respectively). The mean levels of serum calcium were significantly higher in the case group
than the control group (p=0.018).

Conclusion: We can conclude that smoking has decreasing effects on bone mineral density.
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INTRODUCTION

Osteoporosis (OP) is a systemic skeletal disease characterized by decreasing in bone density
and increasing in bone fragility due to deterioration of bone micro structure.? OP is the most
seen bone disease and becoming a major public health issue. OP is seen less often among
males than females due to bone and muscle mass of males being higher, compared to fe-
males, absence of menopause and shorter life expectancy of males.” In addition, mortality
and morbidity rates of osteoporosis are higher among males than females, which increase
the attention of researchers on subjects such as protective measures and treatment of male
osteoporosis. The etiology for approximately 40% of the male osteoporosis cases is unknown
and these cases are diagnosed as idiopathic male osteoporosis.” While OP prevalence in de-
veloped countries is 13-19% in males over 50 years-old, this rate increases up to 70% in pa-
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tients over 80 years old.?* OP prevalence in Turkey is 7.5%
in male and 12.9% in female patients over 50 years old.”

Osteoporosis is one of the health issues caused by smok-
ing.” Smoking as a risk factor for both bone mass loss and
fractures had been recognized about 30 years ago.

Premenopausal and postmenopausal females had been
resulted revealing the relations between smoking and low
bone mineral density (BMD) and osteoporosis related frac-
tures.® The effect of smoking on BMD had been attempted
to be explained by various mechanisms. Smokers, when
compared to non-smokers, had been observed skinnier
and having a lower body fat index.”? Moreover, besides the
adult body mass index, birth weight had been reported as
effecting the smoking related osteoporosis development
and smoking of lower birth weighted male babies had
been shown to increase the osteoporosis development.
B Smoking is also thought to have direct toxic effects on
males. Animal studies had shown the nicotine disturbing
new bone development.” Smoking had been detected as
decreasing calcium absorption.'® Furthermore, unhealthy
behaviors such as increased alcohol usage, less physical ac-
tivity, less sun light exposure and less calcium intake are
observed more often in smokers.!"

At the present time, smoking is stated to reach an im-
portant magnitude worldwide. Smoking rates are 47%
for males and 12% for females, according to World
Health Organization. It has been predicted that 20% of
females will be smokers in developing countries by the
year 2025.'2 Global Adult Tobacco Research conducted
by Turkish Statistical Institute in 2012 had reported the
smoking rate as 41.4% in males and 13.1 in females and
27% in general.l'3!

Smoking is a major public health problem in our country
alongside many countries worldwide and this condition is
triggering other smoking related diseases and discomforts.
Studies on detection of smoking related osteoporosis in
males are limited in our country. Therefore, we intended to
assess the effects of smoking on osteoporosis.

METHOD
Subjects and Study Design

Our study is a case control type analytical research. We
included 144 smoker male patients aged between 30-60
years-old, applied to Selcuk University Smoking Cessa-
tion Polyclinic between September 15", 2012 and April
15%, 2013 to case group. One hundred never-smoked male
patients between 30-60 years of age, who applied to Pe-
riodical Examination Polyclinic, were also included in the
study. Patients with lesser rate of 10 packs per year and

patients who smoke less than 10 cigarettes per day were
not included to the case group. All individuals in the study
were tried to be grouped in similarly by age, body mass in-
dex (BMI), and socioeconomic status. Heights and weights
of the patients who were included to the study were mea-
sured with standard platform scale and height scale, after
they removed their shoes, jackets and other excess clothes
and BMI was calculated using weight/height’ (m?) formula.
Our study had been approved by Selcuk University Medi-
cal Faculty ethics committee on January 19%, 2012 with the
decision numbered 2012/1.

Risk Factors

Data involving demographic features, osteoporosis risk
factors, daily physical activities, sports involvement, dietary
habits and smoking levels of the participants was obtained
using a questionnaire involving 37 questions and the forms
were filled with the patients by face to face. Patients with
a family history of osteoporotic fracture history, or with a
history of any of these situations as fracture after minor
trauma, use of glucocorticosteroid for more than 3 months,
hyperthyroidism, excessive alcohol usage, secondary os-
teoporosis risk factors (Type 1 diabetes mellitus, osteogen-
esis imperfecta, hyperthyroidism, hypogonadism, chronic
malnutrition, malabsorption syndromes such as celiac dis-
ease, ulcerative colitis, chronic liver disease and patients
with the history of chemotherapy); patients with low body
weight (<57 kg), patients who lost more than 10% of their
weights around the age of 25, patients receiving chronic
heparin treatment or anticonvulsants and patients with
rheumatoid arthritis were considered as having clinical risk
factors regarding to osteoporosis and they all are excluded
from the study.

Bone Mass Density Measurements

BMD measurements of the patients' lumbar vertebrae (L1-
3 and L2-4) and proximal femur (femur total, femur tro-
chanter and wards triangle) regions were done anteropos-
teriorly by using dual energy x-ray absorptiometer (DXA)
method. Measurements were conducted anteroposteriorly
on the vertebrae (L1-4 AP spine vertebrae) and left femur
upper end.

Biochemical Measurements

Blood samples of the individuals were collected to jelly bot-
tles from the antecubital region after cleaning the skin with
70% alcohol. Samples were centrifuged at 4000 rpm for 10
minutes. Calcium (Ca), phosphorus (P), alkaline phospha-
tase (ALP), parathyroid hormone (PTH), and total vitamin D
levels of the samples were studied in the Selcuk University
Medical Faculty Biochemistry Laboratory.
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Statistical Analysis

All data was assessed using SPSS 16.0 statistical program
package. Data assessment was done using numbers, per-
centages, mean values and standard deviation. Chi-square
test was used to assess frequency distribution for categori-
cal data. To assess the measurements of 2 different groups
according to one variable, Student-t test was used. Pearson
correlation analysis was used to identify the relations be-
tween numerical variables. Correlation coefficient (r) was
considered weak between 0.000-0.249, intermediate when
between 0.250-0.499, strong when between 0.500-0.749
and very strong when between 0.750-1.000. A p value
<0.05 was considered to have statistical significance. Cova-
riance analysis was used. To compare more than two mean
values; ANOVA analysis of variance was used.

RESULTS

Our study group was divided into two subgroups as cases
(n=144) and controls (n=100). Mean age of the case group
was 43.88+7.86 and of the control group was 41.78+8.42
and there was no statistical significance between the
groups according to age (p=0.054). Mean BMI of the case
group was 26.45+3.30 kg/m? and of the control group was
27.06+2.77 kg/m?* and there was no statistical significance
between two groups according to weight (p=0.132). Smok-
ing habit features of the smokers are in Table 1.

Table 1. Smoking habit features of the smokers

Smoking habit features (n=144)
MeantSD Med. Min.

First smoking age (years) 16.72+433 16 10 48
Daily cigarette
consumption (per-day)

Smoking duration (years)

27.184823 25 20 50
26.00+£8.37 26 12 47
35.85+14.74 33 15 92

6.20+2.09 6 1 10

Packets (years)
Fagerstrom dependence values

SD: Standard deviation; Med.: Median; Min.: Minimum; Max.: Maximum.
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According to DXA measurements, the means of L1-L4 lum-
bar spine bone mineral density, femoral neck bone mineral
density, femoral trochanter bone mineral density and total
femoral bone mineral density were significantly lower in
the case group than the control group (p=0.017, p=0.047,
p=0.005 and p=0.009, respectively) (Table 2). Covariance
analysis was used to eliminate the effects of other variables
that can affect BMD (calcium intake, coffee e.g.). No other
factor has been found to be effective.

There was a slightly strong correlation and a negative, sta-
tistically significant difference between femoral trochanter
BMD and both cigarette consumption (per-day) and pack-
ets-years (r=-0.153, p=0.017; r=-0.142, p=0.027, respec-
tively). There was a slightly strong correlation and a nega-
tive, statistically significant difference between Fagerstrom
DP and L1-L4 BMD, F. trochanter BMD, Femur total BMD
(r=-0.130, p=0.042; r=-0.175, p=0.006; r=-0.158, p=0.013,
respectively). L1-L4 BMD, femoral neck BMD, femoral tro-
chanter BMD and femoral total BMD were correlated with
Smoking Duration. Correlation was slightly strong and neg-
ative, statistically significant difference (r=-0.139, p=0.030;
r=-0.161, p=0.012; r=-0.174, p=0.007; r=-0.184, p=0.004, re-
spectively) (Table 3).

When the participants were categorized into three groups
as non-smokers, smokers with fewer than thirty packets-
years (15-29 Packets-years) and smokers with more than
thirty packets-years; F. trochanter BMD mean and Femur
total BMD mean were significantly lower in smokers with
more than thirty packets-years than non-smokers (p=0.021,
p=0.020) (Table 4).

Mean serum calcium levels were significantly higher in the
case group than the control group (p=0.018). There was no
statistically significant difference between the case group
and the control group for serum phosphorus, PTH, ALP and
vitamin D (p>0.050) (Table 5).

L1-L4 BMD measurements of the case group were normal
in 77 (53.47%) of the patients according to T and Z scores
and 67 (46.53%) of the patients were osteopenic and os-
teporotic. L1-L4 BMD measurements of the control group

Table 2. Bone mineral density comparison of the smokers and non-Smokers

BMD measurements (g/cm?) Smokers (n=144) Non-smokers (n=100) t p
(MeanzxSD) (MeanzSD)

L1-L4 1.146+0.142 1.192+0.156 2411 0.017

Femur neck 1.032+0.116 1.064+0.135 1.995 0.047

Femur trochanter 0.869+0.106 0.910+0.121 2.826 0.005

Femur total 1.051+0.119 1.095%0.137 2.628 0.009

SD: Standard deviation; t: Student t test level.
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Table 3. Daily cigarette consumption, packs year, fagerstorm point and BMD measurement correlation

L1-L4 Femur neck F. trochanter Femur total
BMD BMD BMD BMD
r +) r P r p r P
Cigarette consumption (per-day) -0.117 0.068 -0.082 0.199 -0.153* 0.017 -0.125 0.052
Packets years -0.106 0.100 -0.101 0.114 -0.142* 0.027 -0.133* 0.037
Fagerstrom DP -0.130* 0.042 -0.108 0.091 -0.175%* 0.006 -0.158* 0.013
Smoking duration -0.139* 0.030 -0.161* 0.012 -0.174** 0.007 -0.184** 0.004

**: Significance rate 0.01; *: Significance rate 0.05; BMD: Bone mineral density; r: Correlation level.

Table 4. BMD measurement comparison between smokers and non-smokers according to grouped packets years amount

Non-Smoker

15-29 Pack year

Over 30 Pack year F p

(n=100) smoker (n=51) smoker (n=93)
(Mean+SD) (Mean+SD) (Mean+SD)
L1-L4 BMD 1.192+0.156 1.146+0.120 1.146%0.154 2.895 0.057
Femur neck BMD 1.064+0.135 1.039+0.117 1.028+0.116 2.104 0.124
F. trochanter BMD 0.910+0.121* 0.873£0.111 0.866+0.104* 4.033 0.019
Femur total BMD 1.095+0.137** 1.062+0.130 1.045+0.114** 3.757 0.025

*There is statistical significance (p=0.021); **There is statistical significance (p=0.020); BMD: Bone mineral density; F: One-Way ANOVA level.

Table 5. Comparison of blood parameters of smokers and

Blood Smokers Non-smokers t P
parameters (n=144) (n=100)
(MeanzSD) (MeanxSD)

Calcium 9.56x+0.47 9.33+1.01 2.374 0.018
Phosphorus 3.42+0.63 3.56+0.95 1.364 0.174
PTH 38.95+17.05 43.92+23.57 1.912 0.057
ALP 78.34+£20.77 78.55+£61.10 0.037 0.341
Vitamin D 19.12+11.21 17.15£7.40 1.649 0.100

SD: Standard deviation; PTH: Parathyroid hormone; ALP: Alkaline
phosphatase; t: Student t test level.

were normal in 67 (67.00%) of the patients and 33 (33.00%)
was osteopenic and osteoporotic according to T and Z
scores. There was a statistically significant difference be-
tween the groups (p=0.035). Femur neck BMD measure-
ments were normal in 112 (77.78%) of the case group and
32 (22.22%) was osteopenic according to T and Z scores. Fe-
mur neck BMD measurements were normal in 82 (82.00%)
of the control group and 18 (18.00%) was osteopenic and
osteoporotic according to T and Z scores and no statistical
significance was detected between two groups (p=0.422).

Femur trochanter BMD measurement results were normal
in 97 (67.53%) of the patients in the case group according

to T and Z scores and 48 (32.47%) was osteopenic and os-
teoporotic and in the control group, 75 (75.00%) was nor-
mal and 25 (25.00%) was osteopenic. No statistically signifi-
cant difference was detected between groups (p=0.198).
Femur total BMD measurements were normal in 113
(78.47%) of the case group patients and 31 (21.53%) was
osteopenic and osteoporotic according to T and Z scores
and in the control group, these rates were 86 (86.00%) and
14 (14.00%), respectively. No statistical significance was de-
tected between the two group (p=0.136) (Table 6).

No statistically significant differences were detected when
the case and the control groups were compared regarding
to dietary habits and physical exercise rates.

DISCUSSION

We have detected significantly lower BMD values among
smoker males’' L1-L4 vertebrae, femur neck and total femur
parameters compared to non-smokers. Smoking was re-
ported as a risk factor for osteoporosis in many studies and
smokers having lower BMD values and higher pelvis frac-
ture risk were also reported in many studies.'¥ Semenda et
al. had detected that bone loss was higher as 44% in smok-
ers compared to the on-smokers in their study conducted
on 111 twin males by measuring radius shaft BMD 16 years
apart and they found their data statistically significant.™
Law and Hackshaw had made the meta analysis of 29 sec-
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Table 6. T and Z scores comparison of smokers and non-smokers

Smoker Non-smoker Total X p
(n=144) (n=100)
n % n % n %
L1-L4
Normal 77 535 67 67.0 144 59.0 4.465 0.035
Osteopenic 67 46.5 33 33.0 100 41.0
Osteoporotic
Femur neck
Normal 112 77.8 82 82.0 194 79.5 0.646 0.422
Osteopenic 32 22.2 18 18.0 50 20.5
Osteoporotic
Femur trochanter
Normal 97 67.4 75 75.0 172 70.5 1.656 0.198
Osteopenic 47 32.6 25 25.0 72 29.5
Osteoporotic
Femur total
Normal 113 785 86 86.0 199 81.6 2.223 0.136
Osteopenic 31 215 14 14.0 45 18.4
Osteoporotic
Total 144 100.0 100 100.0 244 100

*Males over 50 years of age were assessed with T score and under 50 years of age were assessed with Z score.

tional studies and found no differences between smoker
and non-smoker individuals around 50 years-old."® They
had observed a difference increasing with age. As an exam-
ple, they had detected that smokers around 70 years-old
had 41% more pelvic fractures compared to non-smokers.
Statistically significant increased fracture risk had been de-
tected for any kind of fracture in smokers. And this risk had
been detected to be higher in males compared to females,
significantly. In this study, we had detected that smoking is
a significant risk factor for future fractures and the highest
risk is for pelvic fractures. Many studies suggest that bone
loss related to smoking is mostly in old aged males.™ In
addition to this, Valimaki et al. had shown in one of their
study that there is a relation between smoking and males
in adolescent period and early adulthood.'"” Also, Ortego-
Contono et al. had detected lower BMD values in heavy
smokers (>20 cigarette/day) compared to non-smokers in
their study conducted on 20-45 aged healthy males.'® In
a study based on 3 population- based studies conducted
in 2000 had reported that 19% of all pelvic fractures can
be attributed to smoking. Pelvic fracture rates had been
reported as increasing alongside the tobacco exposure
rates in both genders." Ward and Klesges had reported in
their meta-analysis that smokers have lower BMD values in
totalbody (pelvis, forearm, calcaneus but especially pelvis)
measurements.'" They had observed these effects espe-

cially among over 60 years-old individuals. They had not
detected any significant effect on individuals younger than
40 years old. In the Minos study, ex-smokers had been de-
tected to have lower BMD values compared to non-smok-
ers. Ex-smokers were observed to have similar BMD values
compared to continuous smokers.”! Kanis et al. had report-
ed after their comparison of 10 prospective cohort studies,
59232 individual and 5 content that present smokers had
25% increase for fracture risk compared to individuals that
had never smoked and they had detected the highest risk
for pelvic fractures.”” Also, the risk for all osteoporotic frac-
tures except the pelvic fractures had been reported to have
lower relative risk values in males compared to females. Su-
pervia et al. had detected lower BMD values in lumbar ver-
tebrae of smoker males compared to non-smoker males.?"

Lorenton et al. had observed lower BMD values in lumbar
vertebrae, femur neck and femur trochanter of smokers
compared to non-smokers in their study conducted with
1068 male individuals of 18-80 years-old.?? They also found
tibia cortical thickness lesser in smokers compared to non-
smokers. Tamaki et al. had reported lower BMD rates on
lumbar vertebrae in smokers compared to non-smokers
and ex-smokers.® When ex-smokers combined with con-
tinuous smokers, they had observed lower BMD values of
lumbar vertebrae compared to non-smokers. Eleftheriou
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et al. had studied on 723 males between 16-28 years-old
in their study and found that pelvis and femur neck BMD
values were lower in ex-smokers and continuous smokers
compared to non-smokers.?4

In our study, we found a significant negative relationship
between daily smoking rate and femur trochanter BMD
values. As daily cigarette consumption increases, femur
trochanter value were observed to be decreasing. We also
found a significant negative relation between the pack-
year parameter and femur trochanter BMD and femur total
BMD values. There were significant negative correlations
between smoking duration and L1-L4 BMD and femur neck,
femur trochanter BMD, femur total BMD. In our study, we
also observed that femur trochanter and femur total BMD
values were statistically significantly decreasing in patients
smoked over 30 packs/year compared to non-smokers.

There are many studies in the literature that show the ef-
fects of smoking on bone tissue and especially in regards
to smoking duration, total smoking amount and Pack-year
parameters.'#2.2520 When individuals using 20 or more
cigarettes per day were compared to non-smokers, they
had been observed to have significantly lower BMD values.
8 \Vogel et al. had compared <1 pack of cigarette and >1
pack of cigarette users with non-smokers, and they had ob-
served significantly smaller BMD values on calcaneus bone.
121 They had detected significant relation with bone mass
density decrease on calcaneus bone with smoking amount
and almost significant relationship between radius bone
and smoking amount. When the relation between BMD
and smoking amount had been assessed, they had ob-
served the BMD value decreasing on calcaneus and distal
radius bones as the smoking duration increases and they
also reported the smoking duration as effective as smoking
amount, regarding to bone loss. When individuals who had
never smoked were compared to the individuals who quit
smoking, they had observed BMD values progressively in-
creasing as the time after cessation of the smoking increas-
es. Also, calcaneus BMD measurements of ex- smokers were
observed between the values of smokers and non-smok-
ers. When over 20 packs/year smokers were compared to
non-smokers, distal radius and calcaneus BMD values were
observed significantly decreased. But when over 20 packs/
year smokers had been divided into subgroups, a progres-
sive decrease had not been observed.

Ward and Klesges had assessed 86 independent studies on
their metaanalysis."® They had found a negative correla-
tion between smoking dosage (packs/year, daily smoking
amount, smoking duration as years) and bone measure-
ments. The toxic effect of smoking in young adults had been
observed in heavy smokers (>1 pack/day).'”'® Slemenda et

al. had found a negative correlation between daily smok-
ing amount and proximal radius BMD values in their study
conducted on 111 twin males with 2 different measure-
ments on radius shaft, in 16 years apart. Individuals smok-
ing over 2 packs per day had been detected to lose 58% of
their BMD in 16 years.'™ Tamaki et al. had found a signifi-
cant negative relationship between lumbar vertebrae and
total pelvis BMD measurement values and daily smoking
amount and Pack/year parameters.”¥ Especially in individu-
als smoking =22 cigarettes per day, lumbar vertebrae BMD
values were detected significantly lower when compared to
non-smokers. In a study based on 3 population based stud-
ies, published in year 2000; smokers had been divided into
subgroups as 1-14 packs/year, 15-29 packs/year and over
30 packs/year. After the confounding variables (age, BMI,
alcohol usage, physical activity rate, etc.) were adjusted, a
weak relation between Pack/year and pelvis fracture, but
the linear gradient was observed to stay significant in both
genders. Males who quit smoking were observed to have a
lower risk for pelvis fracture compared to continuous smok-
ers and this risk was observed to be decreasing over time.
Individuals who had quit smoking over 5 years, had been
observed to have pelvis fracture risk close to the individuals
who had never smoked.'"¥ In contrast to this, Meyer et al.
had found no risk decrease in males after 5 years of smok-
ing cessation in the Norwegian cohort study.?”! Alongside
this data, they had found significantly higher fracture risk in
heavy smokers (=15 per day). Some studies had found high-
er risk for pelvic fractures for males and females who quit
smoking and they had a value between smokers and non-
smokers.”® These findings suggest positive effects of smok-
ing cessation on pelvic fracture risk, but some of the effects
of smoking on bone tissue are irreversible. Insignificant re-
sults had usually come from small studies (total 222 males)
or with individuals smoking lower amounts per day (12 or
less per day).?** We found a statistically significant relation
between smoking duration and the BMD values of all region
measurements in our study. This data suggests that there is
more bone loss in individuals smoking for longer periods
and is compatible with literature data.

In our study we found no statistically significant differ-
ence between the serum vitamin D levels of smokers and
non- smokers. Also, the parameters of PTH, ALP and P were
also statistically insignificant. But interestingly, in our study
serum calcium levels of smokers were found significantly
higher compared to non-smokers. Padmavathi et al. had
detected serum calcium, phosphate and ALP levels higher
in smokers compared to non-smokers in their study con-
ducted on males aged between 27-35 years.?® They also
found a negative correlation between serum calcium levels
and HDL levels and attributed the higher calcium levels to
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lower HDL levels in smokers. They had suggested the HDL
as a calcium channel modulator. This shows that, serum
calcium levels as an indicator of bone resorption, can be in-
creased in smokers. Bone resorption parameters have been
found higher in smokers than non-smokers in recent stud-
ies.B-3*4This explanation supports our findings of increased
calcium levels. But this finding is also in contrast with other
data in the literature. There is a need for new studies with
larger subject sample sizes. As mentioned before; the high
calcium levels were attributed to low HDL levels in the
study of Padmavathi et al. We did not measured HDL levels
in our study. In many studies; lower vitamin D levels were
shown in smokers and also there are studies reporting no
statistically significant differences.”*" Data regarding to ef-
fects of smoking on PTH concentrations is limited and in-
consistent. There are studies reporting PTH levels as lower,
similar and higher in smokers compared to non-smokers.”
The mechanisms under these differences are not fully stud-
ied. Alongside these factors such as weight, alcohol con-
sumption, sun exposure, physical activity, low calcium and
vitamin D intake can be hold responsible for inconsistent
PTH levels.”? Lange et al. had measured vitamin D levels of
626 males in their study between 1984-2003 and they had
applied detailed physical examination and questionnaires
in every 3-5 years regularly. They had found no statistical
significant relation between smoking and vitamin D levels.
1321 Supervia et al. had compared the serum calcium phos-
phor, 1.25 hydroxyvitamin D levels between smokers and
non-smokers and found no significant difference.?” They
found significantly higher PTH levels in smokers compared
to non-smokers. Lorentzon et al. had found lower vitamin
D levels in smokers.?? They had not found a statistical dif-
ference for PTH levels. Grimnes et al. had found serum 25
(OH) D levels higher in smokers compared to non-smokers
and they had attributed the finding to the measurement
method.®¥ They had found no statistically significant dif-
ference regarding to serum calcium levels. Cutillas-Marco
et al. had detected vitamin D deficiency risk in smokers in
their study and found smoking correlated with low PTH
levels.B49They also found no statistical difference regarding
to serum calcium levels. No significant correlation between
daily smoking amount and 25 (OH) D and PTH levels were
found. In two sectional cohort studies, lower 25-hydroxyvi-
tamin and 1.25-OH2-D levels were observed in smokers
compared to non-smokers.”?2 Various effects of smoking
on serum calcium levels were shown.” There are evidences
regarding the smoking alters the calciotropic hormone me-
tabolism by changing the gastrointestinal calcium intake.
71 Also, the reason for us to find no statistically significant
difference between smokers and non-smokers could be
our small case sample size. Alongside this, vitamin D levels

25

were low in both groups. Included individuals mostly work-
ing in closed environments and not having healthy dietary
habits could be the reason. Our findings support the litera-
ture data regarding to bone mineral density decreasing ef-
fects of smoking.
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