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Abstract:

Fractures are a major cause of morbidity and disability in older people, often leading
to premature death. From 2006 to 2025, annual fracture events and costs for affected
populations in the United States are projected to grow by more than 48%. Smoking
has a negative impact on bone mineral density (BMD), reducing calcium absorption
and lowering levels of vitamin D, changing hormone levels, and reducing body mass.
Smoking is also associated with a higher risk of bone fracture, slower healing, and
nonunion. In recent years, extensive studies have been conducted on the association
between smoking and musculoskeletal disorders, confirming the existence of a causal
relationship between tobacco smoking and osteoporosis, and fragility fractures.

Aim:
To view the prevalence of bone fractures among smokers

Methods:

A cross-sectional study was conducted among patients attending to Al-Kindy
Teaching Hospital (KTH) during the academic year 2022-2023. A convenient sample
with a sample size of 151 patients attending to Al-Kindy Teaching Hospital was
collected.

The patients that were eligible to include 151 patients. Only 29 patients were excluded
due to exclusion criteria.

Using Excel, SPSS, and Tables for Numbering and making percentages for
description.

Results:

A total of 151 participants from Al-kindy teaching hospital (KTH) participated in the
study. Participants that had bone fracture in the study sample were 24.5%. The
prevalence of fracture is greater among the middle age group (62.2% P-value =
0.023). The prevalence of fracture was greater among heavy (Pack/Year) smokers, 17
patients out of a total of 37 (46%) had bone fracture/s (P-value = 0.001), 32.4% were
moderate smokers, and only 21.6% were light smokers.

Conclusion:

This study suggests that smoking is a dominating risk factor for fracture.




Introduction:

Fractures are a major cause of morbidity and disability in older people, often leading
to their premature death [1]. As the global population ages, fractures are expected to
increase significantly in the coming decades [2]. Worldwide, the number of people
aged 50 years or older, and who were at high risk of fracture was around 158 million
in 2010, and that number is expected to double by 2040. In the United States, data
from 20132014 indicated that around 8.3% of adults should have received treatment
because they were at a 20% or greater 10-year risk of fractures. From 2006 to 2025,
annual fracture events and costs for affected populations in the United States are
projected to grow by more than 48% [2]. Thus, fracture prevention is essential for both
high-risk individuals and for society in general.

Fractures occur in individuals of all ages. However, the type and body location vary
widely depending on different factors, mainly related to individual bone quality and
the nature of the trauma. Especially for the fractures occurring in the elderly
population, which are often fragility fractures. The World Health Organization (WHO)
has described fragility fractures as fractures that result from mechanical forces that
would not normally lead to a fracture. The incidence of fractures in many body
locations have been reported to increase [3]. Which mainly could be attributed to an
increase in numbers of fragility fractures in a growing elderly population [4]. Many
factors may contribute to changes in the incidence rates—such as comorbidities of
diabetes, obesity, smoking and others, the use of certain medications; mental factor
and social factors [5].

The World Health Organisation indicate that injury is a substantial cause of
morbidity and mortality in low- and middle-income countries (LMICs) [6]. Some
studies have indicated that road traffic accidents cause 68.14% of fractures in some
LMIC countries. Falls are also a serious public health problems worldwide because
they can also cause re-injury. Some studies have demonstrated that falls have a
prevalence of 21.8% and 35.1%. Over the last several years, long bone fractures are
becoming increasingly common. More than 90% of injuries, particularly fractures of
the extremity, occur in LMICs. As the standard of health and lifestyle improves in
LMICs, one can expect that the older population, who are more prone to falls and

fractures, will be greatly affected. Therefore, the burden is expected to rise
substantially [7].




The burden of long bone fractures impacts society through the loss of productivity,
the direct and indirect costs of treatment and the additional contribution to morbidity
and mortality. The management and treatment of long bone fractures add significantly
to the expenses of any health care system because of the cost of surgery, possible
rehospitalisation and the physical rehabilitation of patients [&].

Smoking is the single most preventable cause of disease, disability, and death in the
United States. Recent data suggested that there are still approximately 34.2 million
adult smokers in this country [9]. Specifically, men are more likely to smoke than
women in the US since 16.7% of adult males and 13.6% of adult females smoke
cigarette [10]. In addition, smoking accounted for an estimated 3.1 million years of
potential life lost for male smokers and 2.0 million years for female smokers during
2000-2004. Suggesting that men are at higher risk of smoking-related conditions than
women [ 11]. Moreover, Experts estimate that 16 million Americans live with a disease
caused by smoking. Every year, roughly 480,000 people die from smoking-related
diseases. That means that for every person who dies from smoking, at least 30 others
live with a serious smoking-related illness.

Researches continue to pinpoint more ways tobacco harms your health, from cancers
to chronic (long-term) diseases [12].and by the 1990s, it was known that smoking
causes harm to the entire musculoskeletal system [13-16].

Smoking has a negative impact on bone mineral density (BMD), reducing calcium
absorption and lowering levels of vitamin D, changes hormone levels, and reduces
body mass[17].Smoking is also associated with a higher risk of bone fracture, slower
healing, and nonunion.

extensive studies have been conducted on the association between smoking and
musculoskeletal disorders, confirming the existence of a causal relationship between
tobacco smoking and rheumatoid arthritis, periodontitis, osteoporosis, and fragility
fractures. This association is related to the effects of smoking on imbalances in bone
turnover, with a consequent increase in bone fragility [18]. Moreover, study has shown
how long-term smoking is associated with a decline in muscle functionality and
sarcopenia [19].




Prior studies found that smoking was associated with a significantly increased risk of
fractures [20]. Smoking increases the risk of spine and hip fracture to 32% and 40% in
men, respectively [21]. The one-year mortality rates were as high as 20.6%, and
37.1% [22] among male smokers with spine and hip fractures. Hence, a reliable
estimate of the association between smoking and fractures in men is crucial, which
might help to improve their recognition of the dangers of smoking.

The recognition that certain lifestyle behaviors can increase fracture risk in later life
for both men and women has recently received increasing attention. Recent studies
link smoking to low bone density in women by a variety of factors attributable to
smoking: early menopause, thinness, reduced circulating estrogens, and decreased
calcium absorption [23]. Other studies associating bone loss with smoking, mostly in
older men, have also been reported [24-28]. In addition, Valimaki et al. observed a

relationship between low bone density and smoking during adolescence and early
adulthood [29].

However, some reports suggest a lack of association between smoking and bone
density [30]. Additional studies are needed to clarify the relationship of the effects of
smoking duration, quantity smoked, and past cigarette use on bone density and
prospective bone loss rates. The prevalence of male osteoporotic fractures constitutes
a serious clinical problem with significant economic consequences. In several meta-
analyses, smoking has been recognized as a risk factor for low bone mineral density
(BMD) and increased risk of hip fracture [31].

Aim of the study:

To view the prevalence of bone fractures among smokers.




Methodology:

A cross-sectional study was conducted among patients attending to al-Kindy
Teaching Hospital (KTH) during the academic year 2022-2023.

A convenient sample was collected during the period from 14™ of November 2022 to
10™ January 2023. The sample size was 151 patients from KTH. Using Self-
administered questionnaire, and included 11 questions. The questionnaires had two
parts. Part one is demographical data that include age, and gender. Part two includes
information about current or previous bone fracture/s, the date, site, and cause of the
fracture, and any bone-related diseases, and information about smoking status,
duration, amount (pack/day), and type of smoking.

The data were analyzed using Statistical Package for Social Sciences (SPSS) version
29.0.1. We used Excel, SPSS and Tables for Numbering and making percentages for
description.

Inclusion criteria of the sample include:

e Age: between 20 to 65 years.
e Smoking duration at which the fracture/s occurs is more than 5 years. (Smoker
for 5 years at least, before the fracture occurs).

Exclusion criteria of the sample include:
e Road traffic accidents.

o Patients with a history of bone-related diseases.

¢ The patients that were eligible to include was 151 patients. Only 29 patients
were excluded due to exclusion criteria.

Variables definition:
Exposure: Smoking.

Outcome: Bone Fracture.




Confounders:

Post-menopause women.
Calcium intake.

Vitamin D intake.

Physical activity.

Alcohol consumption.

Drugs.

bone mineral density (BMD).
body mass index (BMI).

Age was categorized into three categories. Young (between 20-40 years old), Middle
(Between 40-60 years old), and Elderly ( >60years old).

We converted the smoking of electronic cigarettes, Vape and Argela into cigarettes
packs by using the following formula:

2 milliliters of electronic cigarette, Vape and argela juice = 1 Pack of Cigarettes.

The duration of smoking was categorized into 3 categories. Light (5-10 years),
moderate (10-30 years), heavy (more than 30 years).

The dose of smoking was categorized into 3 categories. Light (1 pack or less per day),
Moderate (more than 1 and less than 2 packs per day), heavy (3 packs per day or
more).

Pack/Year was calculated by multiplying the number of packs of cigarettes smoked
per day by the number of years the person has smoked, by mean using the following
formula:

Pack/Year = Packs (per day) x Smoking Duration (Years)

Pack per/year Smoking was categorized into three categories. Light smoker (less than
20 pack/year), Moderate smoker (between 20-40 pack/year), and Heavy smoker (more
than 40 pack/year).




Results:

A total of 151 participants from Al-kindy teaching hospital (KTH) participated in the
study 45.7% of them were between 20-40 years, 43% of them were between 40-60
years, and 11.3% were more than 60 years old. The mean age of participants was
43.25 +£12. In addition, 67.5% of participants were males and 32.5% were females.
(Table 1)

Table (1): Socio-demographics of the sample:

Age (yrs.) 20-40 69
40-60 65 43

>60 17
Gender Female 49
Male

Young age <40 years, middle age 40-60 years, elderly >60 years.

Regarding participants that had a bone fracture in the study sample were 24.5%.
(Table 2)

Table (2): Prevalence of fracture in the study sample:

No

37




Regarding participants that had a bone fracture, Hip fractures were 32.4%, Leg
fractures were 21.6%, Forearm fractures were 18.9% and other bone fractures (Small
bones fracture, Rip fracture, Vertebral fracture ..etc.) were 27.1%. (Table 3)

Table (3): Sites of bone fractures:

Forearm
Hip
Leg

Other
Total

Of the 151 participants in the study. We found that 68 (45%) of them were light
(pack/year) smokers, with 8 (21.6%) of these 68 light smokers have had bone
fracture/s. Moderate (pack/year) smokers were 43 (28.5%), with 12 (32.4%) of these
43 moderate smokers have had bone fracture/s. Heavy (pack/year) smokers were 40
(26.5%), with 17 (46%) of these 40 heavy smokers have had bone fracture/s. (Table 4)

Table (4): Prevalence of fracture according to smoking categories:

Pack/Year Light
Moderate
Heavy

Duration of Light
smoking Moderate
Heavy
Dose of Light
smoking Moderate
Heavy




In the study, we found that there is an association between age and bone fracture. That
the prevalence of fracture is greater among the middle age group (62.2%) P-value =
0.023 (chi-square test). There was no association between the gender of the
participants and the smoking P-value = 0.688 (chi-square test). (Table 5)

Table (5): Association between socio-demographics & bone fractures.

Age (yrs.) 20-40 12
40-60 23

>60 2 54
Gender Female 13
Male 24

*The chi-square statistic is significant at the 0.05 P. value

There was a significant association between bone fractures and smoking categories.
The prevalence of fracture was greater among heavy (Pack/Year) smokers, 17 patients

out of a total of 37 (46%) had bone fracture/s (P-value = 0.001), 32.4% were moderate
smokers, and only 21.6% were light smokers.

Also, it was greater in the moderate (duration of smoking) category 54.1%
(P-value = <0.001), 37.8% were heavy smokers, and only 8.1% were light smokers.

Furthermore, it was greater in the Heavy (Dose of Smoking) category at 51.4%
(P-value = 0.011), 32.4% were light smokers and only 16.2% were moderate smokers.
(Table 6)




Table (6): Association between smoking categories & bone fractures.

Pack/Year

Light

8

Moderate

12

Heavy

17

Duration of
smoking

Light

3

Moderate

20

Heavy

14

<0.001*

Dose of smoking

Light

12

Moderate

6

Heavy

19

*The chi-square statistic is significant at the 0.05 P. value




Discussion:

This cross-sectional study shows an increase in the prevalence of bone fracture
among smokers attending to Al-Kindy Teaching Hospital. Prevalence of bone
fractures was significantly higher in heavy smokers (pack/year) and (dose of
smoking), 46% (p-value=0.001) and 51.4% (p-value=0.011) respectively. Also, it
was significantly higher in moderate smokers according to the duration of smoking
54,1% (p-value=<0.001). (Table 6)

The dose-effect increase in bone fracture with greater cigarette consumption
suggests that smoking as a risk factor for bone fractures, and that supported by
previous studies [32], they found that In current smokers, there was a positive linear
relationship between daily tobacco consumption and overall fracture risk as well as the
risk of hip fracture. The overall fracture risk increased by 30%, and the risk of hip
fracture by 50%, per every 5-g increase in tobacco smoked, which might indicate that
smoking dose is even more important for hip fracture than for the overall fracture risk
in men. Previous studies generally only have data on cigarettes, and an elevated risk of
hip fracture was revealed in those smoking at least one pack of cigarettes each day or
at least 15 cigarettes each day. Only Hoidrup et al. [33] have presented data on the
total amount of tobacco smoked in grams (dichotomized £15 g/day) and showed a
significantly increased risk of hip fracture for the high-dose category, and found that
smoking cessation leads to a decline in the risk of hip fracture in previous smokers
almost reversed 5 years after smoking cessation. The benefits of smoking cessation
may be exaggerated if former smokers have less cumulative exposure to tobacco than
continuing smokers [33].

In our study, we find that the duration of smoking was significantly associated with
an increased risk of bone fracture but In Hoidrup et al. Study Smoking duration
showed no increase in fracture risk, in either current or former smokers, which was
also supported by previous studies where smoking duration conferred no additional
risk of hip fracture, at least not in men [33], this difference is not clearly known why.

Other meta-analysis study [34] found that the effect of smoking is over and above
that which can be explained by variations in BMD. The risk of subsequent fractures
was greater in the case of hip fracture than for all fractures, and intermediate for
osteoporotic fractures. For hip-fracture risk in women, the increase in risk ratio (1.85)
was comparable to that described in the meta-analysis from Law and Hackshaw [35].

In this study, they find the risk ratios for osteoporotic fractures (which included hip
fractures) increased with age. The strength of the association they find was lower than
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for ever-smokers, consistent with the view that the effect of smoking appears to wane
slowly after a person stops smoking.

In another large, prospective study from Kuopio, the risk of fracture for current
smokers was 1.47 (95% CI=1.05-2.06) when the sample included individuals selected
on the basis of risk factors. From the random population sample, the relative risk for
fractures overall was 1.18 (95% CI=0.70-2.00) [36].

Although the gender was not associated with increased risk of fractures but the bone
loss is reported to be higher in male smokers than in female smokers, perhaps due to
men’s higher exposure to cigarette smoking. Is some study they observed higher risk
ratios for men (64.9%) than for women (35.1%) for any fracture. However, as shown
in the present study, this represents a minority of the risk.

Also, in our study, we find that the increased age was associated with a higher
prevalence of bone fractures. Confirmed reports [34] that cigarette smoking is a risk
factor for hip fractures. Their results are in agreement with those from a recent meta-
analysis [35] in which a 17% increased risk of hip fracture was reported for current
smokers compared with nonsmokers at age 60.

Several mechanisms might explain the increased risk of bone fracture among
smokers. Smoking alters the metabolic pathway of estradiol in the liver in that more
estrogen is converted to its inactive compound [38]. It also induces the liver
cytochrome P-450 enzyme system [39]. Smokers are also thinner and, hence, have
lower body mass index. Consequently, the protective effect of adipose tissue and
peripheral estrogen metabolism is impaired. The observations that estrogen is less
effective in protecting smokers against bone fracture [40]. Smokers also have lower
fractional absorption of calcium [41].

Study limitations:

A limitation of our study is that we could not measure bone mineral density (BMD)
which is used to identify normally and decreased bone mass. We were also limited by
the measurements of the levels of calcium and vitamin D in our participants,
postmenopausal estrogen therapy, lack of physical activity or taking some medications
such as non-steroidal anti-inflammatory drugs (NSAID).

Finally, it is possible that there is residual confounding from factors that were not
assessed in this study.




Conclusion:

This study suggests that smoking is a dominating risk factor for fracture, the risk
depends both on the recency of smoking and on the daily amount of tobacco smoked,
and this risk factor is also modifiable. Furthermore, our results suggest a more long-
lasting negative effect of smoking on fracture risk than has been estimated by earlier
studies.

Recommendations:

The risk of fracture among current smokers can be substantially reduced by
decreasing the amount of tobacco smoked, people who smoke and their physicians
should consider smoking cessation as a nonpharmacological approach to reducing the
risk of bone fracture.

Numerous studies showed that during the first 10 years after cessation, the risk of
fracture was reduced, indicating that quitting smoking could prevent fractures .

The increased fracture risk with smoking was stronger than has previously been
estimated in studies without time-dependent exposure and covariate analyses. This
analytical approach might be considered when possible in all prospective longitudinal
studies for other time-varying exposures such as diet and physical activity.
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