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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background and objectives: The prevalence of osteoporosis 

among patients with rheumatoid arthritis (RA) in the Duhok 
governorate of Iraqi Kurdistan underscores a significant health 
concern that intersects autoimmune and bone health. The 
present study aimed to assess the prevalence of osteoporosis 
among patients with rheumatoid arthritis (RA) in the Duhok 
governorate.

Methods: Detailed questionnaire to collect demographic data, 
essential for identifying factors influencing BMD, such as age, 
sex, and lifestyle were used. Participants then underwent Dual-
energy X-ray Absorptiometry (DXA) scans, a precise imaging 
technique for measuring BMD.

Results: The study involved middle-aged adults with an 
average age of 57.6 years, primarily females (91.5%), who had 
rheumatoid arthritis (RA) for about 15 years. Most participants 
were non-educated (71.5%) and lived in urban areas (77.1%). 
The majority worked in moderately heavy jobs (58.6%) and 
were married (98.5%). Most patients did not engage in exercise 
(84.3%), were non-smokers (77.1%), and alcohol-free (100%). 
Nearly half had a family history of RA, and all were tuberculosis-
free. Clinically, most patients were obese, with 65.7% having 
comorbidities like hypertension and diabetes. A significant 
proportion tested positive for rheumatoid factors (74.3% for 
Rheumatoid factor and 84.3% for Anti-CCP) but were negative 
for DAS28-ESR. None had subcutaneous nodules, erosions, or 
joint surgeries. Regarding treatment, 65.7% used one DMARD, 
while 34.3% used two, and only 5.7% were on biologics; 80% 
also used corticosteroids. Osteoporosis was prevalent, with 
80% showing signs (34.2% with osteopenia and 45.8% with 
osteoporosis).

Conclusion: Such efforts should focus on integrating 
routine bone health evaluations into RA care protocols, 
necessitating collaborative endeavors among rheumatologists, 
endocrinologists, and primary care professionals. This 
interdisciplinary model aims not only at early diagnosis but also 
at formulating comprehensive management plans tailored to 
the unique needs of this demographic within Iraqi Kurdistan's 
healthcare framework.

Key words. Rheumatoid arthritis, osteoporosis, dual-energy 
X-ray absorptiometry scans.
Introduction.

Rheumatoid arthritis, characterized by chronic inflammation 
of the joints, often contributes to systemic complications 
including the acceleration of bone density loss, making patients 
more susceptible to osteoporosis. In Duhok, this correlation is 
particularly notable due to several contributing factors such as 
genetic predisposition, nutritional deficiencies, lifestyle factors, 

and limited access to comprehensive healthcare resources. 
Studies indicate that individuals with RA are at an increased risk 
for developing osteoporosis compared to the general population 
due to both disease-related inflammation and glucocorticoid 
treatments commonly used in managing RA symptoms, 
which adversely affect bone metabolism. Additionally, socio-
cultural dynamics in the region may influence dietary calcium 
and vitamin D intake—critical components for bone health—
further exacerbating susceptibility among this patient cohort. 
The confluence of these factors suggests a pressing need for 
targeted public health strategies focusing on early screening 
and intervention initiatives within this demographic group. 
Proactive measures could include patient education programs 
about nutrition and exercise tailored specifically for those with 
RA, alongside improved access to diagnostic tools like dual-
energy X-ray absorptiometry (DEXA) scans for early detection 
of osteoporotic changes. Addressing these issues holistically 
can mitigate long-term disability risks associated with fractures 
and enhance overall quality of life for affected individuals in 
Iraqi Kurdistan's Duhok governorate.

Rheumatoid arthritis (RA) and osteoporosis present 
interconnected challenges in the realm of public health, 
particularly because RA exacerbates the decline in bone mass 
often seen in osteoporosis [1-3]. In individuals with RA, bone 
mass is negatively impacted by both functional impairment 
and active inflammation, particularly during the early stages 
of the disease [4,5]. These factors contribute to an increased 
susceptibility to osteoporosis, a condition defined by low bone 
density and deterioration of microarchitectures that weaken 
bones and elevate fracture risk. As age progresses, the prevalence 
of osteoporosis rises significantly, posing a major public health 
concern worldwide as it affects up to 30% of women and 12% of 
men at some point in their lives [1]. The WHO has established 
diagnostic criteria for osteoporosis through measurements 
of bone mineral density (BMD), typically conducted via 
dual-energy X-ray absorptiometry (DEXA) scans at critical 
sites such as the proximal femur and lumbar spine [6]. This 
relationship between RA-induced inflammation and decreased 
BMD underlines the necessity for timely diagnosis and 
intervention in patients with RA to mitigate further progression 
into full-fledged osteoporosis. Moreover, understanding this 
link highlights the importance of comprehensive management 
strategies that address both inflammatory control in RA 
patients and preventive measures against osteoporosis-related 
fractures. Osteoporosis emerges as a significant extra-articular 
complication of rheumatoid arthritis (RA), characterized by 
decreased bone mineral density (BMD) and an increased 
incidence of both hip and vertebral fractures, as evidenced in 
various studies comparing RA patients to non-RA individuals 
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[7,8]. The intricate relationship between RA disease activity 
and bone loss underscores the utility of the Disease Activity 
Score 28 (DAS28), which has been a pivotal tool for assessing 
RA since its development by van der Heijde et al. in the early 
1990s and subsequent modifications by Dutch researchers 
[9]. Officially endorsed by the European League Against 
Rheumatism (EULAR), DAS28 is instrumental in clinical 
trials and routine practice for evaluating both disease activity 
and therapeutic progress. This scoring system encapsulates 
comprehensive assessments such as tender and swollen joint 
counts, patient’s global health evaluation via a visual analogue 
scale (VAS), alongside inflammatory markers like erythrocyte 
sedimentation rate (ESR) or C-reactive protein (CRP) levels. 
Particularly, CRP serves as a robust indicator of acute phase 
inflammation due to its dramatic elevation during inflammatory 
responses—sometimes up to a thousandfold—which makes 
it invaluable in monitoring chronic inflammatory states like 
RA [10]. Therefore, understanding these dynamics is critical 
not only for managing RA but also for addressing associated 
complications such as osteoporosis. Consequently, targeted 
studies are essential; hence, research aimed at exploring bone 
loss frequency in RA patients within Erbil city fills an important 
gap since similar investigations have yet to be conducted within 
Kurdistan, providing vital insights into regional variations and 
management strategies.
Patients and Methods.

In the study, a comprehensive approach was employed 
to evaluate bone mineral density (BMD) among patients 
recruited from an outpatient clinic. The process began with the 
distribution of a meticulously structured questionnaire designed 
to gather detailed demographic information, which is crucial 
for understanding potential influencing factors on BMD such as 
age, sex, and lifestyle choices. Following the completion of this 
initial step, participants were referred for assessment using Dual-
energy X-ray Absorptiometry (DXA or DEXA), a sophisticated 
imaging technology renowned for its accuracy in measuring 
BMD. DXA utilizes two distinct X-ray beams at varying energy 
levels aimed precisely at the patient's bones. This dual-energy 
method allows for precise differentiation between bone and soft 
tissue, yielding highly reliable measurements of bone density 
that are critical in diagnosing conditions like osteoporosis. A 
total of 70 patients were recruited over period of February 2024 
to August 2024. By integrating patient-specific demographic 
data with advanced spectral imaging results from DXA scans, 
researchers can draw more nuanced conclusions about factors 
affecting bone health across different population segments. 
Consequently, this systematic approach not only enhances the 
precision of BMD assessments but also contributes to a deeper 
understanding of demographic influences on skeletal health, 
thereby informing more targeted preventive and therapeutic 
strategies in clinical practice.
Results.

The demographic parameters of patients involved in the 
present study were middle aged adult with an average age of 
(57.6±12) years and having RA for (15±7.8) years with majority 
of them being females (91.5%). Most of enrolled patients were 

non-educated (71.5%) and living in urban area (77.1%). The 
occupational possibility to induce bone deficit were considered 
and most of cases were working in moderately heavy works 
(58.6%) and only few of them (4.3%) in severely intensive 
works. Almost all enrolled patients were married (98.5%). 
Almost all patients have developed the disease for after 16 
years old. Personal habit has shown that majority of patients 
have no exercise (84.3%), most were non-smokers (77.1%), and 
non-alcoholic (100%). Nearly one-half of patients were having 
positive family history for RA. Patients were all reported to be 
tuberculosis-free (TB free). 

The clinical presentation of enrolled patients revealed that 
their BMI showed obesity. Only 34.3% were having no other 
illness while 65.7% of them having associated comorbidities 
including hypertension, diabetes, and other cardiovascular 
diseases. Up to 74.3% of patients were positive for Rheumatoid 
factor positivity, 84.3% were positive for Anti-CCP positivity, 
and all were negative for DAS28-ESR. Enrolled patients 
were free from Subcutaneous nodules, erosion, and joint 
surgery. The drug profile indicated that 65.7% were using one 
DMARDs and 34.3% were using two DMARDs. Only 5.7% 
were using biologics and 80% were also using corticosteroids. 
The prevalence of osteoporosis indicated that up to 80% were 
having osteoporosis (34.2% with osteopenia and 45.8% with 
osteoporosis) while only 20% of them showing no sign of 
osteoporosis (Tables 1 and 2).

Demographic parameters mean±SD
Age (Years) 57.6±12
Disease duration (Years) 15±7.8

N (%)
Sex (M/F) 6/64 (8.5/91.5%)

Educational level Non-Educated 50 (71.5%)
Educated 20 (28.5%)

Residency Rural 16 (22.9%)
Urban 54 (77.1%)

Occupational status

Mild 26 (37.1%)
Moderate 41 (58.6%)
High 3 (4.3%)

Marital status Single 1 (1.4%)
Married 69 (98.6%)

Age at disease onset (years) <16 0 (0%)
>16 70 (100%)

Exercise habit

No 59 (84.3%)
Regular 2 (2.8%)
Irregular 9 (12.9%)

Smoking habit

Non-smoker 54 (77.1%)
Ex-smoker 15 (21.4%)
Current smoker 1 (1.5%)
Passive smoker 0 (0%)

Alcohol consumption Yes 0 (0%)
No 70 (100%)

Family history of RA Yes 36 (51.4%)
No 34(48.6%)

History of TB Yes 0(0%)
No 70 (100%)

Table 1. The demographic parameters of the participants in the study.
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Discussion.
The age of participants being 57.6 years suggests that the 

condition predominantly affects middle-aged adults. This is 
consistent with existing literature that indicates RA commonly 
develops in individuals between the ages of 30 and 60, with a 
peak onset in the 50s. The average duration of the disease being 
15 years indicates that these patients have likely experienced 
the chronic nature of RA, which is characterized by periods of 
remission and exacerbation. The long duration of RA in this 
cohort underscores the importance of long-term management 
strategies, including pharmacological treatments, physical 
therapy, and lifestyle modifications, to mitigate symptoms and 
improve quality of life [11].

The overwhelming majority of female patients (91.5%) 
highlights the gender disparity prevalent in RA, as studies 
consistently show that women are more likely to develop the 
disease than men, with ratios often cited around 2:1 or even 
higher. This gender difference may be attributed to hormonal, 
genetic, and environmental factors, suggesting that women 
may be more susceptible to autoimmune conditions. The 
predominance of female patients in this study compels healthcare 
providers to consider sex-specific factors when diagnosing and 
treating RA, such as the influence of hormonal fluctuations and 
the potential for pregnancy-related complications [12].

The educational background of the patients reveals that a 
significant portion (71.5%) are non-educated. This finding 
raises important considerations regarding health literacy and 
access to healthcare resources. Patients with lower educational 
attainment may face challenges in understanding their condition, 

adhering to treatment regimens, and effectively communicating 
with healthcare providers. This lack of education can lead to 
poorer health outcomes, as patients may not fully grasp the 
importance of managing their disease or the implications of 
their treatment choices. It is vital for healthcare systems to 
implement educational programs that cater to this demographic, 
ensuring that they receive the information needed to manage 
their condition effectively [13].

Furthermore, the fact that 77.1% of patients reside in urban 
areas adds another layer of complexity to their treatment and 
management. Urban living often comes with both advantages 
and disadvantages. On one hand, urban areas typically provide 
better access to healthcare facilities, specialists, and treatment 
options compared to rural settings. On the other hand, urban 
environments may expose individuals to higher levels of 
pollution and stress, which could exacerbate inflammatory 
conditions such as RA. The urban context also implies that these 
patients may have different social support structures, which can 
influence their coping mechanisms and adherence to treatment 
[14].

The occupational context plays a crucial role in the development 
of bone deficits. The fact that a significant majority of the patients 
(58.6%) engaged in moderately heavy work indicates a potential 
link between physical strain and bone health. Occupations that 
involve physical labor can lead to repetitive stress on the bones 
and joints, which may contribute to wear and tear over time, 
potentially exacerbating conditions like RA. Interestingly, only 
a small fraction (4.3%) of patients engaged in severely intensive 
work, suggesting that while moderate physical activity might 
contribute to bone deficit, extreme physical exertion might not 
be as prevalent among this group. This observation highlights 
the importance of not only the nature of the work but also the 
intensity and duration of physical activity in relation to bone 
health [15].

Moreover, it is noteworthy that almost all patients (98.5%) 
were married. This demographic detail could have implications 
for social support systems and health behaviours. Marital 
status may influence health-related habits, such as dietary 
choices and physical activity levels. For instance, individuals 
in supportive relationships might be more encouraged to engage 
in healthier lifestyle practices, including regular exercise, which 
could potentially mitigate the risk of developing bone deficits. 
However, the data indicates that a staggering 84.3% of patients 
reported no exercise, raising concerns about the overall health 
consciousness and lifestyle choices among this population. 
Regular physical activity is vital for maintaining bone density 
and overall musculoskeletal health. The lack of exercise among 
these patients could be a significant contributing factor to their 
bone health decline [16].

In terms of personal habits, the data indicates that the majority 
of patients were non-smokers (77.1%) and non-alcoholic 
(100%). This is particularly significant as smoking and 
excessive alcohol consumption are both established risk factors 
for various health issues, including osteoporosis and other 
bone deficits. The absence of these habits in nearly all patients 
suggests a potentially lesser risk factor associated with lifestyle 
choices. However, it also raises questions about what other 

Clinical parameters
BMI (kg/m2) 32.7±3.9

Comorbidities

No Comorbities 24 (34.3%)
Hypertension 21(30%)
Diabetes mellitus 2(2.8%)
Heart Diseases 23(32.9%)

Rheumatoid factor positivity Positive 52(74.3%)
Negative 18(25.7%)

DAS28-ESR Positive 0(0%)
Negative 70(100%)

Anti-CCP positivity Positive 59(84.3%)
Negative 11(15.7%)

Subcutaneous nodules Positive 0(0%)
Negative 70(100%)

Erosion Positive 0(0%)
Negative 70(100%)

Joint Surgery Positive 0(0%)
Negative 70(100%)

Drug use

One DMARDs 46(65.7%)
Two DMARDs 24(34.3%)
Biologics 4(5.7%)
Corticosteroids 65(80%)

T-score
≥-1 Normal 14 (20%)
-1> T>-2.5 Osteopenia 24 (34.2%)
≤-2.5 Osteoporosis 32(45.8%)

Table 2. The clinical parameters of the participants in the study.
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personal habits or environmental factors might contribute to 
the development of bone deficits. For instance, dietary patterns, 
nutritional intake, and exposure to sunlight (for vitamin D 
synthesis) are also key factors in bone health, yet these are not 
addressed in the provided data [17].

Another critical point is the observation that nearly half of the 
patients had a positive family history for rheumatoid arthritis. 
This finding reinforces the notion of genetic predisposition in 
the development of RA and potentially other related conditions. 
Family history can significantly influence an individual's risk 
profile, underscoring the importance of genetic counselling 
and awareness in families with a history of such disorders. It 
may also suggest a need for targeted screening and preventive 
strategies in these families to detect early signs of bone health 
issues [18].

Lastly, the report indicates that all patients were TB-free, 
which is an important health marker, as certain infections 
can complicate or exacerbate existing conditions like RA. 
Understanding the broader health context of these patients 
is essential in developing comprehensive treatment and 
management plans that address not just the symptoms of RA but 
also the underlying factors contributing to bone deficits [19].

Obesity has long been recognized as a risk factor for several 
chronic conditions, including hypertension and diabetes, both of 
which are prevalent among the enrolled patients. The 65.7% of 
patients with associated comorbidities highlight the multifaceted 
health challenges they face. For instance, hypertension and 
diabetes can exacerbate the inflammatory processes in RA, 
leading to worse overall disease outcomes. Furthermore, obesity 
itself is associated with an increased systemic inflammatory 
response, which can further aggravate conditions like RA. This 
interplay between obesity and comorbidities necessitates a holistic 
approach to patient care, where managing weight could be as 
crucial as managing the underlying autoimmune disease [20].

The high rates of rheumatoid factor (74.3%) and anti-
citrullinated protein antibody (Anti-CCP) positivity (84.3%) 
indicate a strong autoimmune component among the patients 
studied. Both of these serological markers are commonly used 
in the diagnosis and prognosis of RA. Their prevalence suggests 
that the enrolled patients could potentially be at a higher risk 
for more severe disease manifestations. However, the finding 
that all patients were negative for DAS28-ESR, which assesses 
disease activity in RA by evaluating tender and swollen joint 
counts and the level of inflammation, raises several questions. It 
could indicate that while these patients have serological markers 
of RA, they may be in a state of remission or low disease 
activity, potentially due to effective management strategies 
or possibly even a phenomenon known as seronegative RA, 
where symptoms and radiographic findings may not align with 
serological results [21].

The absence of subcutaneous nodules, erosions, and joint 
surgery among the enrolled patients further complicates 
the clinical picture. These clinical findings are traditionally 
associated with more severe forms of RA. Their absence could 
suggest that the patients are either in an early stage of the disease, 
have a less aggressive form of RA, or are effectively managing 
their symptoms and disease progression. It raises the possibility 
that the presence of obesity and comorbidities may not always 

correlate with disease severity, highlighting the complexity of 
autoimmune diseases and the need for individualized treatment 
plans [22].

From a therapeutic standpoint, the management of these 
patients would involve a multifaceted approach. Weight 
management strategies could not only help in alleviating some 
of the comorbidities they face but could also potentially have a 
positive impact on their autoimmune condition. Interventions 
could include dietary modifications, physical activity, and 
educational programs aimed at lifestyle changes. Furthermore, 
addressing comorbidities such as hypertension and diabetes 
through an integrated care model would be essential in 
improving the overall health outcomes of these patients [23].

The data indicates that a significant majority, 65.7%, of patients 
are using one DMARD, while 34.3% are on two DMARDs. 
DMARDs are critical in managing inflammatory arthritis as 
they work to slow disease progression and reduce joint damage. 
The choice to use one or multiple DMARDs can be influenced 
by several factors, including disease severity, patient response 
to initial therapy, safety profiles, and the presence of comorbid 
conditions [24].

The use of a single DMARD may suggest initial treatment 
strategies aimed at minimizing side effects and monitoring 
the patient’s response closely. However, the fact that over a 
third of patients are on two DMARDs indicates a certain level 
of treatment resistance or inadequacy in controlling disease 
activity with a single agent. The combination therapy is often 
used when disease progression is observed, and it aims to target 
multiple pathways involved in inflammation, thus enhancing 
therapeutic efficacy [25].

The statistic that only 5.7% of patients are using biologics 
raises questions about access, cost, and treatment guidelines. 
Biologics have revolutionized the treatment of inflammatory 
conditions and are generally indicated for patients who exhibit 
moderate to severe disease activity, particularly when DMARDs 
have proven inadequate. The low utilization rate could suggest 
barriers such as high costs, limited access to specialty care, 
or a conservative approach among healthcare providers in 
prescribing these agents [26]. 

Conversely, the high percentage (80%) of patients using 
corticosteroids is noteworthy. Corticosteroids play an important 
role in managing acute flares of inflammation, providing rapid 
relief from symptoms. However, long-term use of corticosteroids 
is associated with various side effects, including increased risk 
of infections, cardiovascular issues, and notably, osteoporosis. 
The reliance on corticosteroids may indicate suboptimal 
management strategies for controlling disease activity and may 
also reflect the complexity of balancing immediate symptom 
relief with long-term disease control [27].

The prevalence of osteoporosis in this cohort is alarmingly 
high, with 80% of patients showing signs of bone density loss 
(34.2% with osteopenia and 45.8% with osteoporosis). This 
statistic is particularly concerning given the well-documented 
relationship between chronic inflammation, glucocorticoid 
therapy, and bone health. Chronic inflammatory states can lead 
to increased bone resorption and decreased bone formation, 
contributing to osteoporosis. The use of corticosteroids, which are 
known to impair bone density, further exacerbates this risk [28].
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The fact that only 20% of patients show no signs of 
osteoporosis underscores the urgency of addressing bone health 
in this population. Clinicians must adopt a proactive approach 
to osteoporosis management, which can include regular bone 
density screenings, lifestyle modifications (such as weight-
bearing exercises and dietary adjustments), and pharmacologic 
interventions (such as bisphosphonates or vitamin D 
supplementation) when necessary [29].

The present study showed no correlation of osteoporosis and 
arthritis with TB because all cases involved were negative family 
history for TB. Globally, tuberculosis is a major infectious 
illness that causes a high rate of morbidity and mortality, 
especially in underdeveloped nations. The growing usage of 
biologics is concerning in the management of RA, especially 
in those who have already experienced the development of TB. 
Information from China's national registry revealed that these 
Anti-TNF treatment for RA patients resulted in a 10.1-fold a 
34.9-fold higher chance of contracting tuberculosis when in 
contrast with the corresponding general population [30]. The 
research indicated a higher chance of contracting TB in 2.28 
times as many RA patients as the general population, as well 
as these individuals undergoing anti-TNF treatment were more 
susceptible to contracting tuberculosis than those administered 
with additional drugs [31]. Consequently, the relationship 
between the risk and biologics treatment.
Conclusion.

In summary, the investigation into the prevalence of 
osteoporosis among patients with rheumatoid arthritis in 
the Duhok governorate of Iraqi Kurdistan has highlighted a 
significant intersection between these two chronic conditions, 
underscoring the multifaceted challenges faced by this 
population. The findings reveal a concerning prevalence rate 
of osteoporosis, which is exacerbated by the inflammatory 
processes associated with rheumatoid arthritis, as well as 
potential socio-economic and healthcare access factors unique 
to the region. Furthermore, the study emphasizes the critical 
need for enhanced awareness and proactive screening measures 
among healthcare providers to mitigate the risk of osteoporotic 
fractures, which can severely impact the quality of life in these 
patients. It also calls for the implementation of comprehensive 
treatment protocols that address both the rheumatological and 
bone health aspects of care, including lifestyle modifications, 
nutritional interventions, and pharmacological therapies tailored 
to the specific needs of the population. Ultimately, this research 
not only contributes to the existing body of knowledge regarding 
the interplay between rheumatoid arthritis and osteoporosis but 
also serves as a catalyst for future studies aimed at developing 
targeted public health strategies to improve patient outcomes 
in a region where such chronic diseases pose significant public 
health challenges.

REFERENCES
1. Doherty M, Lanyon P, Ralston SH. Rheumatoid arthritis. 
In: Boon NA; College NR; Walker BR; Hunter JAA (editors). 
Davidson’s principles and practice of medicine, 20th ed. New 
York: Churchill Livingstone; 2006:1101-6.

2. Taysi S, Polat F, Gul M, et al. Lipid peroxidation, some 
extracellar antioxidants and antioxidant enzymes in serum of 
patients with rheumatoid arthritis. RheumatolInt. 2002;21:200-
4.
3. Heimick CG, Flson DT, Lawrence RC, et al. Estimate of the 
prevalence of arthritis and other rheumatic conditions in the US. 
part I. Arthritis Rheumatism. 2008;58:15-25.
4. Tehlirian CV, Bathon JM. Clinical and laboratory 
manifestations.IN: Klippel JH, Stone JH, White PH. Primer on 
the rheumatic diseases. New York: Springer Science & Business 
Media; 2008:114-21.
5. Aizer J, Reed G, Onofrie A, et al. Predictors of density 
testing in patients with rheumatoid arthritis. Rheumatol Int. 
2009;29:897-905.
6. Richards JS, Peng J, Amdur RI. Dual energy x-ray 
absorptiometry and rheumatoid arthritis. J Clin Densitom. 
2009;12:434-40.
7. Spector TD, Hall GM, McCloskey EV, et al. Risk of 
vertebral fracture in women with rheumatoid arthritis. BMJ. 
1993;306:558.
8. Huusko TM, Karppi P, Avikainen H, et al. Threefold increase 
risk of hip fractures with rheumatoid arthritis in centralfinland. 
Ann Rheum Dis 2001;60:521-2.
9. Van Leeuwen MA, van Rijswijk MH, van der Heijde DM, 
et al. The acute-phase response in relation to radiographic 
progression in early rheumatoid arthritis: a prospective study 
during the first three years of the disease. Br J Rheumatol. 
1993;32:9-13.
10. Tishler M, Caspi D, Yaron M.C. Reactive protein level 
in patients with rheumatoid arthritis, the impact of therapy. 
Clinical Rheumatol. 1985;4:321-4.
11. Monroe RT. Diseases in old age: a clinical and pathological 
study of 7941 individuals over 61 years of age. Harvard 
University Press; 1951.
12. Alwhaibi M, AlRuthia Y, Meraya AM. Gender differences 
in the prevalence of complementary and alternative medicine 
utilization among adults with arthritis in the United States. 
Evidence‐Based Complementary and Alternative Medicine. 
2019;2019:8739170.
13. Abdelmowla RA, Abdel Aziz EM, Hassan AM, et al. 
Effectiveness of A nurse-Led Educational Intervention Program 
on Symptoms, Quality of Life and Progression of Mineral Bone 
Disorders among Patients with End-Stage Renal Disease. Assiut 
Scientific Nursing Journal. 2024;12:211-230.
14. Adomah-Afari A, Addo-Kwafo AK. Factors Influencing 
Utilisation of Hernia Care among Women Seeking Surgical 
Healthcare: A Study of a Peri-urban Health Facility in Eastern 
Ghana. Asian Journal of Medicine and Health. 2023;21:137-56.
15. Eminoğlu DÖ, Kaşali K, Şeran B, et al. An assessment 
of musculoskeletal disorders and physical activity levels in 
dentists: A cross-sectional study. Work. 1-1.
16. Shen H, Peng JL, Tayarachakul S, et al. Association between 
serum cotinine level and prevalence of non-alcoholic fatty liver 
disease: a cross-sectional study from the Third National Health 
and Nutrition Examination Survey. Journal of Investigative 
Medicine. 2017;65:43-8.



148

17. Yoo JJ, Park MY, Cho EJ, et al. Smoking increases the 
risk of hepatocellular carcinoma and cardiovascular disease in 
patients with metabolic-associated fatty liver disease. Journal of 
Clinical Medicine. 2023;12:3336.
18. Short CL, Bauer W, Reynolds WE. Rheumatoid arthritis: 
a definition of the disease and a clinical description based 
on a numerical study of 293 patients and controls. Harvard 
University Press. 1957.
19. Amaral EP, Vinhaes CL, Oliveira-de-Souza D, et al. The 
interplay between systemic inflammation, oxidative stress, 
and tissue remodeling in tuberculosis. Antioxidants & redox 
signaling. 2021;34:471-85.
20. Field AE, Coakley EH, Must A, et al. Impact of overweight 
on the risk of developing common chronic diseases during a 10-
year period. Archives of internal medicine. 2001;161:1581-6.
21. Molano-González N, Rojas M, Monsalve DM, et al. 
Cluster analysis of autoimmune rheumatic diseases based on 
autoantibodies. New insights for polyautoimmunity. Journal of 
autoimmunity. 2019;98:24-32.
22. Young A, Koduri G. Extra-articular manifestations and 
complications of rheumatoid arthritis. Best practice & research 
Clinical rheumatology. 2007;21:907-27.
23. Giacomelli R, Afeltra A, Bartoloni E, et al. The growing 
role of precision medicine for the treatment of autoimmune 
diseases; results of a systematic review of literature and Experts’ 
Consensus. Autoimmunity reviews. 2021;20:102738.

24. Carli C, Ehlin A, Klareskog L, et al. Trends in DMARD 
prescription in early rheumatoid arthritis are influenced more by 
hospital setting than patient or disease characteristics. Annals of 
the Rheumatic Diseases. 2005.
25. Combe B. Early rheumatoid arthritis: strategies for 
prevention and management. Best practice & research Clinical 
rheumatology. 2007;21:27-42.
26. Atzinger CB, Guo JJ. Biologic disease-modifying 
antirheumatic drugs in a national, privately insured population: 
utilization, expenditures, and price trends. American health & 
drug benefits. 2017;10:27.
27. Dorrington AM, Selinger CP, Parkes GC, et al. The historical 
role and contemporary use of corticosteroids in inflammatory 
bowel disease. Journal of Crohn's and Colitis. 2020;14:1316-29.
28. Lo SS. Prevalence of osteoporosis in elderly women in 
Hong Kong. Osteoporosis and Sarcopenia. 2021;7:92-7.
29. Edwards BJ, Koval K, Bunta AD, et al. Addressing 
secondary prevention of osteoporosis in fracture care: follow-
up to “own the bone”. JBJS. 2011;93:e87.
30. Wang X, Wong SH, Wang XS, et al. Risk of tuberculosis 
in patients with immune-mediated diseases on biological 
therapies: a population-based study in a tuberculosis endemic 
region. Rheumatology (Oxford). 2019;58:803-810. 
31. Chung TT, Ko HJ, Lau CS, et al. A retrospective study on 
the risk of tuberculosis in patients with rheumatoid arthritis. 
Rheumatol Int. 2020;40:983-990.


	Title

