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Abstract

Background. Osteoporosis is a common metabolic disorder characterised by decreased bone mass and weakened micro-
architecture of bone tissue. After 50 years of age, one in three women and one in five men experience osteoporotic
fractures. This is projected to cause a yearly loss of 5.8 million healthy life years to disability. The number of patients
who attend the outpatient clinic and emergency department of Sanjay Gandhi Institute of Trauma and Orthopaedics with
fragility fractures has been increasing, hence to know the prevalence of osteoporosis in the general population who were
asymptomatic, we decided to conduct a study in the rural areas of south India.

Aims: 1) to estimate the prevalence of osteoporosis among the population above 50 years in rural areas of south India;
2) to determine the correlation between common secondary risk factors for osteoporosis like tobacco consumption, alcohol,
diabetes, and hypertension.

Results. The prevalence of osteoporosis in the rural population was more in females at 42.2%, whereas the males
had a prevalence of 32.5%. Among the population with habits of tobacco consumption and alcohol consumption, the
prevalence was 78% and 30.6% respectively. 20.2% of non-smokers and 39.7% of non-alcoholics were osteoporotic.
Among the population with comorbidities, 53.6% of diabetes and 55.4% of hypertensives were osteoporotic. 33.7% of
non-diabetics were osteoporotic, and 29.5% of hypertensives were osteoporotic. The correlation between osteoporosis
and the individual risk factors ranged between weak negative to moderately positive (r = -0.2 to 0.5). The correlation
between the combination of all the four risk factors and osteoporosis is weakly positive (r = 0.339), which is highly
significant (p<0.001).

Conclusion. Overall, the findings of this study suggest that addictive habits such as tobacco and alcohol consumption
may have a significant impact on bone health, with a higher prevalence of osteopenia and osteoporosis observed in
individuals with these habits. Comorbidities such as diabetes and hypertension were also found to be associated with
a higher prevalence of osteoporosis. These findings emphasize the importance of early detection and prevention of
addictive habits and comorbidities to reduce the risk of osteopenia and osteoporosis. Furthermore, the study highlights
the need for further research to fully understand the complex relationships between sociodemographic factors, addictive
habits, comorbidities, and bone health.
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PacnpocTpaHeHHOCTb 0CTeoNnopo3a B ceNbCKUX paiioHax KOxHoi UHaun
U ero CBA3b C 06WMMU BTOPUUHbIMU PAaKTOpPaAMM pUCKA

[Motypu Pumu Pam, [Tpasuu HapasH, [TaBut IxkanapgaH, Cypss lpu Kapyn UnHTanannm

Hucmumym mpasmamonozuu u opmoneduu um. Canoxcas I'anou, Bavzanop, Huous

Pedepar

AxkmyansHocms. OCTEOTIOPO3 — PACIPOCTPAaHEHHOE MeTaboIMuecKkoe pPacCTPOiICTBO, XapaKTepu3ylolleecss YMeHbIIeH!-
€M Macchl KOCTHOJ TKaHM U 0CIabaeHeM MUKPOApXMUTEKTYphI KocTeii. IToce 50 yieT Kaskaast TPeThs KeHIIMHA Y KasKablii
MISTBIA MY)KUMHA CTAJKMBAIOTCSI C OCTEONIOPOTUYECKMMM TepeioMaMi. ITO MPUBOIUT K €KeroaHoli morepe 5,8 M/H et
3m0poBoit sku3uu (HLY) n3-3a HBaIMIHOCTH. KOMMYeCTBO MaIMeHTOB, 00PaIIaonMXCs B MOMUKIVHUKY U OTAEIEHE HEOT-
JIO’KHOJ oMoty IHCTUTYTa TpaBMaToAOTMu 1 opTonenuy um. Canaskas FaHaM ¢ IaToMOTMYeCKMMHU TiepeioMaMu, U3 Toia
B rof yBeMunBaeTcst. YToObI OIpeenTb pacIIpOCTPAHEHHOCTh OCTEOITOPO3a CPeAy HaCeIeH!sI, He MMEIOIero CMMIITOMOB
JaHHOTO 3a60JIeBaHMsI, Mbl PEIIIN ITPOBECTH MCCIeIOBaHMe B CeTbCKUX paiioHax KkHoIt UHAUN.

Llenu uccnedosarus: 1) olieHUTh PaCIIPOCTPAHEHHOCTb OCTEOIIOPO3a Cpeay HaceleHus crapiie 50 JIeT B ceJibCKMX paiioHax
IOskHOI UHOMM; 2) OTIpeenuTh CBA3b MEKAY OOIMIMMYM BTOPUIHBIMY (DaKTOpaMu pycKa OCTEOTIOPO3a, TAKMMMU KaK YIIoTpe-
6eHue Tabaka U aJaKoross, quabet, TMIIe PTOHMS.

Pe3ynsmamet. PacipoCTpPaHEHHOCTh OCTEOTIOPO3a B CETbCKMUX paijioHaxX Gbla BbINIE Y SKEHIIVMH U cocTaBuia 42,2%, B TO
BpeMs KaK Y MY>KYMH PacpOCTPaHEHHOCTDb cocTaBmia 32,5%. Cpenu auil, yoTpeosiiommx Tabak v alkoroyib, pacpocTpa-
HEHHOCTb cocTaBwmia 78,0% u 30,6% cooTBeTcTBeHHO. OCTEornopo3 6511 BbIsBIEH Y 20,2% HeKypsimyx 1y 39,7% He ynoTtpe-
GISTIOIIMX AJKOTONTb. Cpeny JIUIY C COMYTCTBYIOIMMY 3a607I€BAHMUSIMU OCTEOTIOPO3 BBISBIIEH Y 53,6% nuabeTuKoB U 55,4%
I'UIIePTOHMKOB. CBSI3b MEXKIY OCTEOMOPO30M ¥ OTHENbHbIMM (PAaKTOPaMM pyucka Komebanach OT c1abo OTpUIIATENbHO 10
YMEePEHHO MONOKUTENbHOI (r = -0,2 1o 0,5). CBS3b MeXKAY KOMOMHaIMe BceX YeThIpex (GaKTOPOB PYUCKA ¥ OCTEOITOPO30M
6bU1a €1a60 MONMOKUTENBHO (1 = 0,339) U MMesa BbICOKYIO 3HAUMMOCTh (p<0,001).

3axntoueHue. Pe3ynbTaThl JAHHOTO UCC/IeIOBaHNS CBUAETENbCTBYIOT O 3HAUUTEIbHOM BIMSIHUM BpeAHBIX IPUBBIUEK, TAKUX
Kak ynorpebieHne Tabaka 1 aaKoross, Ha 3I0POBbe KOCTe, ¢ 60iee BBICOKOI PaCIIpOCTPAHEHHOCTBIO OCTEOIIEHUM U OCTe-
0TI0p03a Y JINII C 3TUMM ITpUBbIYKamMy. COMyTCTBYIONIME 3a00/I€BaHNS, TaKMe KaK AMAGET U TUTIEPTOHMS, TAKKE CBSI3aHbI
¢ 601ee BBICOKOJI PaCIpOCTPAaHEHHOCTBIO OCTEOIIOPO3a. T CBUIETENIbCTBYET O BAKHOCTY PAHHETO BBISBJIEHMSI COITYTCTBY-
IOIMMX 3a6071€BaHMIi M OTKa3a OT BPEAHBIX MPUBBIYEK JJIST CHUKEHMS PYCKA PA3BUTUSI OCTEOTIEHUY U ocTeornopo3a. Heob6-
XOIVIMbI TaJbHEIIINE UCCIeNOBAHMS VIS TIOJTHOTO TOHVMAaHMS CJIOXKHBIX B3aMMOCBSI3eil MeXXIy colMoaeMorpaduiecKumMm
axTopamu, MpUBBIYKAMM, COMTYTCTBYIOMMMU 3a60IEBAaHUSIMY U 3[0POBbEM KOCTEIA.

KiioueBblIe ¢I0Ba: OCTEONOPO3, OCTEOIIeH NS, aJIKOT0/Ib, TAGAKOKYPeHMe, I1abeT, TMIIePTOHMS.

IOnsa outupoBauus: [lorypu Pumm Pawm, [IpaBun Hapass, ITaBut Ixanappan, Cyppsi llpu KapyH UmHTanamin.
PacrpocTpaHeHHOCTb OCTEOIIOPO3a B CENTbCKUX paiioHax KOskHO# VHIMY U ero CBSI3b € O6IIMMM BTOPUUHBIMU (HaKTOpPaMu
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INTRODUCTION

Osteoporosis is a common metabolic disorder
characterised by decreased bone mass and weakened
micro-architecture of bone tissue. This makes the
bone highly prone to pathological fractures [1, 2]. It is
only after the fracture that the condition is diagnosed
more often, and measurement of Bone Mineral Density
(BMD) can diagnose “osteoporosis” and identify the
population at risk for fractures [1, 3].

The global burden of osteoporosis is enormous.
It has been recognised as a worldwide epidemic.
In 2014 journal “Osteoporosis International”
estimated osteoporosis to be one of the leading
causes of disability, depression, and early mortality
in the elderly. After age 50, one in three women and
one in five men experience osteoporotic fractures.
This is projected to cause a yearly loss of 5.8 million
healthy life years to disability. There is about a 30 %
rise in mortality in the first year after fracture, which
remains high for up to 5 years.

The economic burden has been 37 billion EUR in
the EU and 19 billion USD in the USA [4]. In 2014, it
was reported in Europe that socioeconomic status
and poverty have a bearing on the prevalence of
Osteoporosis [5].

Having a different landscape, India has a different
socio-economy and lifestyle. Even within the country,
there is much diversity between urban and rural life.
In 2012 C. Rex estimated that osteoporosis would
affect half of the Indian population by 2022 [6].

The USA and Europe have been significant
contributors to research in osteoporosis, with 27,0%
and 8.2% of global publications, respectively. India
could merely contribute 2% of the world’s research
on osteoporosis [7]. An article in 2015 reviewed
a few sporadic studies on Osteoporosis in Indian
women and noted a high prevalence of the disease in
postmenopausal women.8

Sanjay Gandhi Institute of Trauma and
Orthopaedics is a tertiary care hospital. The number
of patients who attend the outpatient clinic and
emergency department of Sanjay Gandhi Institute
of Trauma and Orthopaedics with fragility fractures
has been increasing, hence to know the prevalence
of osteoporosis in the general population who were
asymptomatic, we decided to conduct a study in the
rural areas of south India.

Aims: 1) to estimate the prevalence of osteoporosis
among the population above 50 years in rural areas of
south India; 2) to determine the correlation between
common secondary risk factors for osteoporosis
like tobacco consumption, alcohol, diabetes, and
hypertension.

METHODS
Design

A cross-sectional study on the prevalence of
osteoporosis was planned over one vyear (i.e.,
September 2021 to august 2022) as there was an
increased incidence of fragility fractures in the
population attending the outpatient clinic and
emergency department. Ten random villages
were selected by cluster sampling in villages from
Karnataka, Andhra Pradesh, and Tamilnadu. In each
village, 100 people aged 50 years to 100 years were
enrolled on the study.

Inclusion criteria: men and women aged 50 and
above.

Exclusion criteria: patients having other causes
affecting bone strength like malignancy; Paget’s
disease; congenital disorders; osteomyelitis etc.

Consenting participants were interviewed and
examined. The tools used in this study were a two-
part proforma and BMD measuring portable SONOST
3000 Ultrasound machine.

The Sonost 3000 bone densitometer uses
ultrasound technology to measure bone density,
transmitting high-frequency sound waves through
the bone and measuring how much of the wave is
absorbed; it is a portable and lightweight machine,
weighing only about 4 pounds, and can be operated
with a rechargeable battery, making it convenient for
use in remote or mobile settings. A quality assurance
test for the device was performed on each screening
day. The measurements were carried out in a room by
a single technician to complete the entire test on all
the subjects.

Those subjects with low BMD were classified
accordingly as Osteopenia (BMD -1 to -2.5) or
Osteoporosis (BMD -2.5 or less).

Statistical analysis

The data was analysed using SPSS 28 software.
Pearson correlation coefficient test examined the
correlation between variables. P<0.05 was used as
the threshold to determine statistical significance,
meaning that results with a p-value less than 0.05
were considered statistically significant. This
methodology allows for identifying relationships
and trends within the data and determining the
statistical significance of these relationships.

RESULTS
Socio-demographic factors

The total number of subjects considered in the study
was 1000: 536 males (53.6%) and 464 females (46.4%).
Most of the people who participated in the study were
50-60 years old, accounting for 52.9%, followed by
60-69 years (22.6%), 70-79 years (19.7%), 80-89 years
(3.7%), and 90-99 years (1.1%).
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Addictive habits and comorbidities

Habits that were considered in the study: tobacco
consumption (smoking/smokeless), alcohol.

Comorbidities considered in the study: diabetes,
hypertension.

In this study 29.1% (n = 291) of the population
consumes tobacco, of which 82% are males and 18%
are females; 29.7% (n = 297) of the population drinks
alcohol: 91.95% of males and 8.05% of females. In
the study population, 16.8% of people had diabetes:
9.2% of men and 7.6% of women; 28.9% people
suffered from hypertension:16.2% of men and 12.7%
of women.

Osteopenia

Out of the total population considered for this
study, 512 were osteopenic: 45.5% of males and
57.8% of females. Among the people suffering from
osteopenia, 65.7% were between 51-60 years. Among
the population with addictive habits, 2.7% of tobacco
consumers and 69.4% of alcoholics were osteopenic.
This suggests that there may be a stronger association
between alcohol consumption and osteopenia than
tobacco consumption and osteopenia, despite the fact
that a higher percentage of the overall population
consumes tobacco.

One possible explanation for this discrepancy is
that alcohol consumption may have a greater impact
on bone health than tobacco consumption. Studies
have shown that excessive alcohol consumption
can interfere with the body’s ability to absorb
calcium and can also reduce bone density, which
can lead to osteopenia and osteoporosis. On the
other hand, while tobacco use is a well-known risk
factor for several health problems, including lung
cancer and cardiovascular disease, its impact on
bone health is less clear. Another possibility is that
there may be other factors at play that are affecting
the relationship between addictive habits and
osteopenia. For example, people who consume more
alcohol may also be more likely to have poor diets or
engage in other behaviours that increase their risk

of osteopenia. Additionally, there may be differences
in the demographics of the tobacco-consuming
and alcohol-consuming populations that could be
influencing the results. Overall, it’s important to
remember that studies like these can only show
associations between variables and cannot prove
causation. More research would be needed to fully
understand the relationship between addictive habits
and osteopenia and determine the best prevention
and treatment strategies.

Among the population with comorbidities, 13.1%
of people with diabetes and 44.6 % with hypertension
were osteopenic.

The correlations between gender and tobacco
consumption, gender and alcohol consumption,
and alcohol consumption and hypertension are all
statistically significant at the 0.01 level (two-tailed),
with correlation coefficients of 0.362, 0.241, and
0.339, respectively. These coefficients indicate a weak
to a moderate positive correlation between these
variables.

The correlations between tobacco consumption
and diabetes, tobacco consumption and hypertension,
and opsteopenia and tobacco consumption are also
statistically significant at the 0.01 level (two-tailed),
with correlation coefficients of 0.566, 0.378, and
-0.621, respectively. These coefficients indicate a
moderate to a strong positive correlation between
these variables.

The correlations between diabetes and alcohol
consumption and hypertension and opsteopenia are
statistically significant at the 0.01 level (two-tailed),
with correlation coefficients of -0.105 and -0.084,
respectively. These coefficients indicate a weak
negative correlation between these variables.

Finally, the correlation between gender and
diabetes, gender and hypertension, and diabetes and
opsteopenia are not statistically significant at the 0.01
level (two-tailed), with correlation coefficients of 0.010,
0.031, and -0.343, respectively. These coefficients
indicate a very weak to weak positive or negative
correlation between these variables (Table 1).
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Correlation between secondary risk factors and osteopenia fable
Parameters o g £ 5 E g E’» %
o =8 <8 Aa T o
Gender pearson correlation 1

p
n 1000

Tobacco ) pearson correlation 0.362 1

consumption P 0.000
n 1000 1000

Alcohol ) pearson correlation 0.241 0.056 1

consumption p 0.000 0.078
n 1000 1000 1000

Diabetes pearson correlation 0.010 0.566 -0.105 1
p 0.741 0.000 0.001
n 1000 1000 1000 1000

Hypertension pearson correlation 0.031 0.378 0.339 -0.027 1
p 0.321 0.000 0.000 0.396
n 1000 1000 1000 1000 1000

Osteopenia pearson correlation -0.122 -0.621 0.236 -0.343 -0.084 1

p 0.000 0.000 0.000 0.000 0.008
n 1000 1000 1000 1000 1000 1000

Osteoporosis negative correlation between alcohol consumption

In this study, out of the total study population, 370
people were osteoporotic. In this population, 53.0%
who were osteoporotic were between 50-60 years. The
prevalence of osteoporosis in the rural population was
more in females at 42.2%, whereas the males had a
prevalence of 32.5%.

Among the population with the habit of tobacco
consumption, 78% were osteoporotic, and in those
with the habit of consuming alcohol, 30.6% were
osteoporotic, while 20.2% of non-smokers and 39.7%
of non-alcoholics were osteoporotic.

Among the population with comorbidities, 53.6%
of people with diabetes and 55.4% of hypertensives
were osteoporotic, while 33.7% of non-diabetics
were osteoporotic, and 29.5% of hypertensives were
osteoporotic.

Statistical analysis of the data shows Pearson
correlation between osteoporosis and tobacco usage
shows a moderately positive correlation (r = 0.544),
which is highly significant (p<0.001). Correlation
between osteoporosis and alcohol consumption is
weakly negative (r =-0.086), which is highly significant
(p=0.007).Itis important to note that correlation does
not imply causation. Therefore, while there may be a

and osteoporosis, it does not necessarily mean that
drinking alcohol prevents osteoporosis. Other factors
maybe at play that influence both alcohol consumption
and the risk of developing osteoporosis, such as diet,
exercise, smoking, or genetics. Furthermore, the
significance of the correlation (p = 0.007) indicates
that the observed relationship between alcohol
consumption and osteoporosis is unlikely to be due
to chance. However, statistical significance does not
necessarily mean practical significance or clinical
relevance. In other words, a significant correlation
may not necessarily have a large enough effect size to
be of practical importance.

Correlation between osteoporosis and diabetes is
weakly positive (r = 0.154), which is highly significant
(p<0.001). Correlation between osteoporosis and
hypertension is weakly positive (r = 0.242), which is
highly significant (p<0.001) (Table 2).

The correlation between osteoporosis and the
individual risk factors ranged between weak negative
to moderately positive. The correlation between
the combination of all the four risk factors and
osteoporosis is weakly positive (r = 0.339), which is
highly significant (p<0.001).
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Correlation between secondary risk factors and osteoporosis fuble 2
Parameters Tobacco Alcohol Diabetes Hypertension | Osteoporosis
Tobacco pearson correlation 1
p
n 1000
Alcohol pearson correlation 0.056 1
p 0.078
n 1000 1000
Diabetes pearson correlation 0.566 -0.105 1
p 0.000 0.001
n 1000 1000 1000
Hypertension pearson correlation 0.378 0.339 -0.027 1
p 0.000 0.000 0.396
n 1000 1000 1000 1000
Osteoporosis pearson correlation 0.544 -0.086 0.154 0.242 1
p 0.000 0.007 0.000 0.000
n 1000 1000 1000 1000 1000
DISCUSSION

Osteoporosis is a skeletal disease characterised
by decreased bone mass per volume associated
with microarchitectural deterioration of the bone
tissue resulting in bone fragility and increased risk
of fracture [1]. Another variant of low bone mass
density is osteopenia, which is defined as a condition
with low BMD but of less severity when compared to
that of osteoporosis. Osteoporosis is most commonly
seen in the elderly, with females being most
commonly affected compared to males [2]. Whereas
osteopenia is seen in younger age groups with no
gender inequality [3].

The burden of osteoporosis in the India population
is around 40% as the population living in India is
mainly from a rural background and has low BMD
compared to the western population of the same
age and gender. The maximum loss of bone density
is observed in the fourth decade of life and early
postmenopausal years [4].

Chronic bone pain, disability, and peritrochanteric
and vertebral fractures are common among the
osteoporotic elderly population, leading to severe
functional limitations and decreasing the quality of
life [5]. Pneumonia, urinary tract infections, pressure
sores (mainly nonhealing ulcers), and deep vein
thrombosis contribute to worsening the prognosis
among the osteoporotic elderly population. The
common sites of osteoporotic fractures following

minimal trauma are vertebra, distal radius, and
peritrochanteric fractures due to lack of osteoid in
sufficient quantity that leads to rapid bone loss [6].
Osteoporosis is mostly asymptomatic; on the other
hand, in symptomatic patients, vague, diffuse low
backache is the most common symptom [7].

Recent studies have indicated that even low-
level exposure to cadmium could increase the risk
of osteoporosis and fractures [8]. Women are four
times more prone to osteoporosis and two times
more prone to osteopenia [9]. Diabetes mellitus

increases osteoclast function but decreases
osteoblast function, leading to accelerated
bone loss, osteopenia and osteoporosis [10].

In hypertension patients, excess urinary calcium
secretion induces secondary parathyroidism to
increase the serum calcium level by calcium release
from bone, which may accelerate osteoporosis [11].
Alcohol use decreases bone density and weakens
bones mechanical properties [12].

Diagnosing osteoporosis is a significant step
in its management. Diagnosing osteoporosis
at the gross root level is far better to avoid the
consequences like fractures and deterioration of
life quality among the rural population [13]. Despite
being the most common problem among the rural
and urban population in India, there is no Cohesive
National Policy on screening and prevention policy
and programs.
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Various tools are available nowadays for diagnosing
osteoporosis, like DEXA scan, India-specific FRAX
tool, etc. [1, 3, 4, 14]. Among all India-specific FRAX
tool is gaining popularity in risk prediction of 10-year
probability of osteoporotic fracture. Due to a lack
of awareness on health education, lack of internet
facilities, etc., it is still of limited use.

Age. Our study found that the prevalence of
osteoporosis and osteopenia increases with age,
consistent with other studies. A study by N.S. Kadam
et al. reported a similar finding, where the prevalence
of osteoporosis is more prevalent in 50-60 years age
group [15].

Gender. Our study found that females had a higher
prevalence of osteoporosis and osteopenia compared
to males, consistent with other studies. A study by
N.S. Kadam et al. reported that females had a higher
prevalence of osteoporosis than males [15].

Tobacco and alcohol consumption. Our study
found that tobacco and alcohol consumption were
associated with an increased risk of osteoporosis
and osteopenia, consistent with other studies.
A study by A.M. Al-Bashaireh et al. showed that
smoking tobacco has been associated with reduced
bone mass and increased risk of fracture through its
direct or indirect effects on osteoblast and osteoclast
activities. The RANKL-RANK-OPG pathway plays a
vital role in the mechanisms by which smoking may
result in poor bone health [16].

Chronic excessive alcohol consumption has
deleterious effects on bone and results in low bone
mass which may predispose to fragility fractures
leading to increased morbidity [17].

Comorbidities. Our study found that comorbidities
such as diabetes and hypertension were associated
with anincreased risk of osteoporosis and osteopenia,
consistent with other studies. Similarly a study by
A.G. Asokan et al. found that prevalence of
osteoporosis was higher among diabetics [18].
Another study by R. Khinda et al. showed that
hypertension causes severe loss of bone minerals
including calcium and its metabolism, resulting in
accelerated bone resorption [19].
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Overall, these findings highlight the importance
of managing these risk factors to prevent the
development of osteoporosis and osteopenia.

Limitations

In this study, we have used only one tool for assessing
the bone mass density for grading the patient
depending on feasibility.

The study did not consider different types of alcohol,
such as toddy, wine, and beer, which may have different
effects on bone health. For example, some studies
suggest that moderate consumption of red wine may
have a beneficial effect on bone density due to its high
levels of polyphenols, while heavy alcohol consumption
has been linked to decreased bone density.

The study did not consider different methods of
tobacco use, which may have different effects on
bone health. For example, smoking has been linked
to decreased bone density due to its negative impact
on calcium absorption, while smokeless tobacco has
been linked to increased bone density due to its high
nicotine levels.

It is important to acknowledge these limitations
when interpreting the study’s findings and to consider
the potential impact of these factors on bone health.
Future studies may benefit from considering the
effects of different types of alcohol and tobacco use
on bone health in more detail.

CONCLUSION

Overall, the findings of this study suggest that
addictive habits such as tobacco and alcohol
consumption may have a significant impact on
bone health, with a higher prevalence of osteopenia
and osteoporosis observed in individuals with
these habits. Comorbidities such as diabetes and
hypertension were also found to be associated with
a higher prevalence of osteoporosis. These findings
emphasize the importance of early detection and
prevention of addictive habits and comorbidities
to reduce the risk of osteopenia and osteoporosis.
Furthermore, the study highlights the need for
further research to fully understand the complex
relationships between sociodemographic factors,
addictive habits, comorbidities, and bone health.
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