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Abstract

Aim: Osteoporosis (OP) is highly prevalent among patients with inflammatory rheumatic and musculoskeletal
diseases (iRMDs), yet it remains frequently underdiagnosed and undertreated in this population. This study aimed
to evaluate the levels of osteoporosis knowledge and awareness among patients diagnosed with iRMDs.
Methods: A total of 120 patients with iRMDs (56 males, 64 females; mean age: 41 + 11.9 years) were included in
this cross-sectional study. Demographic data, disease diagnosis and disease duration were recorded. Participants
were surveyed regarding general aspects of osteoporosis, nutrition and exercise. OP knowledge was assessed
using the revised Osteoporosis Knowledge Test (OKT), and awareness was evaluated via the Osteoporosis
Awareness Scale (OAS).

Results: Of the patients included in the study, 79 (65.8%) knew they were at high risk for osteoporosis. Both OP
awareness (73.6 + 18.7) and knowledge scores (15.4 + 4.97) were found to be suboptimal among iRMDs patients.
A strong positive correlation was identified between educational attainment and both OKT and OAS scores.
Participants receiving corticosteroid therapy exhibited significantly higher levels of OP awareness. Furthermore, a
positive association was observed between physical activity levels and OAS scores.

Conclusion: The results of this study indicated that although the vast majority of patients with IRMDs perceive
themselves to be in a high-risk group for OP, their level of knowledge regarding OP is low and their awareness
level is insufficient. To reduce the incidence of osteoporosis and its associated morbidity and mortality, patient

education programs should be organized specifically for patients with iRMDs.
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A decrease in bone mineral density and degeneration of the
microarchitecture of bone tissue are the hallmarks of osteoporosis,
a systemic metabolic bone disease that increases the risk of fragility
fractures.! Osteoporosis and fractures are more common in patients
with inflammatory rheumatic and musculoskeletal diseases
(iRMDs), including rheumatoid arthritis, spondyloarthropathies,
and connective tissue diseases.2 Bone tissue is a dynamic structure
that is always changing, but persistent inflammation can upset this
balance and cause bone loss to accelerate.34

When it comes to osteoporosis in iRMDs, current research and
therapeutic recommendations usually highlight glucocorticoid use
as the main risk factor, commonly ignoring both general and
disease-specific osteoporosis risk factors. However, osteoporosis in
iRMDs has a complex etiopathogenesis. It includes general risk
factors like aging and hormonal loss during menopause, IRMDs-
specific risk factors like decreased mobility, and the detrimental
consequences of local and systemic inflammation caused by disease
activity.>6 Additionally, there are notable variations among
individuals with iRMDs in characteristics that may lower the risk of
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fracture, such as physical activity, a diet high in calcium, vitamin D
levels, and the best possible control of inflammation.” It has been
demonstrated that systemic bone loss and structural bone damage
can be decreased by effectively controlling inflammation in
rheumatic disorders.3+4

Osteoporosis awareness is crucial for individuals with
inflammatory rheumatic disorders involving joint involvement
since their risk of osteoporotic fractures is significantly higher than
that of the general population.2 Reducing unfavorable outcomes,
such as fractures and physical handicap, requires improving
osteoporosis awareness and patient education in rheumatic
disorders. There is a dearth of research examining osteoporosis
knowledge and awareness levels throughout the wider spectrum of
iRMDs, despite studies in the literature assessing these levels in a
variety of populations, particularly in individuals with rheumatoid
arthritis.

The purpose of this study is to find out how much information
and awareness individuals with inflammatory rheumatic and
musculoskeletal disorders have about osteoporosis.
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This cross-sectional study was carried out at a tertiary-level
rheumatology outpatient clinic between September 2024 and
March 2025. The purpose of the study was to assess the knowledge
and awareness of osteoporosis (OP) among patients with
inflammatory rheumatic and musculoskeletal diseases (iRMDs),
particularly connective tissue disorders, rheumatoid arthritis (RA),
and ankylosing spondylitis (AS).

The local Ethics Committee approved the study protocol
(Decision No: 3186, Date: February 15, 2024). Every procedure was
carried out strictly in compliance with the Declaration of Helsinki's
ethical guidelines. Every subject gave written informed consent
before enrolling.

Although there was no a priori estimation of power, a post-hoc
power estimation method was used. It was observed that for a total
sample population of 120 subjects, this investigation had greater
than 80% statistical power (1 - > 0.80) for detecting a moderate
correlation (r = 0.25 up to 0.30), a = 0.05, 2-sided. It is noteworthy
that considering a moderate strength of association, as revealed by
the obtained correlation coefficients between key variables, like
educational level and Osteoporosis Knowledge Test (OKT)/
Osteoporosis Awareness Scale (OAS), varying from 0.21 up to 0.31,
this sample had sufficient statistical power.

In this single-centre study, sequential sampling technique was
used to identify participants. A total of 135 individuals who were 18
years of age or older and who's original IRMDs diagnosis put them
at high risk for secondary OP were screened for eligibility. Thirteen
of these patients refused to take part, and two were disqualified
because they were illiterate, making it impossible for them to finish
the scales. As a result, 120 patients—64 females and 56 males—
were included in the final study.

Sociodemographic information, including age, gender, body
mass index (BMI), occupation, and educational attainment, as well
as the rheumatological disease's diagnosis and duration, were
reported in the first section of the survey form. Alcohol
consumption was classified as 0 days/week, 1-3 days/week, and 24
days/week, whereas coffee consumption was classified as 0 cups
per day, 1-3 cups per day, and 24 cups per day.

Demographic characteristics of the study participants

Age (years), Mean * SD 41+11.9
Female 64(53.3
Sex, n (%) Male 56%46.7%
BMI (kg/m?), Mean + SD 26.2+5.7
Housewife 36(30)
Civil Servant 28(23.3)
Occupational Status, n (%) Worker 28(23.3)
Retired 15(12.5)
Unemployed 13(10.8)
Literate 1(0.8)
Primary
Education 7(58)
Educational Level, n (%) Second.ary 18(15)
Education
High School 21(17.5)
University 73(60.8)

Note: SD: Standard Deviation; BMI: Body Mass Index.
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Clinical and Lifestyle Characteristics of the Patient

Rheumatoid Arthritis 57(47.5)
Ankylosing Spondylitis 45(37.5)
Connective Tissue Disease 3(2.5)
Gout 2(1.7)
. . . Psoriatic Arthritis 6(5)
Disease Diagnosis, ,
n (%) S]ogren' s Syndrome 2(1.7)
Systemic Lupus 1(0.8)
Erythematosus (SLE) '
Behget's Disease 2(1.7)
Familial Mediterranean
Fever (FMF) 2(1.7)
Disease Duration (years), Mean * SD 9,1+6,3
Family History of Yes 45(37.5)
Osteoporosis, n
(%) No 75(62.5)
Personal History of  Yes 38(31.7)
Fracture, n (%) No 82(68.3)
Alcohol None 105(87.5)
Consumption 1-3 times 13(10.8)
(per week), n (%) >4 times 2(1.7)
Coffee None 21(17.5)
Consumption (per  1-3 times 52(43.3)
day), n (%) >4 times 47(39.2)
Dairy Product None 42(35)
Intake (per day),n  1-3 servings 65(54.2)
(%) >3 servings 13(10.8)
. . None 22(18.3)
T T 700
(%) ’ 3-4 days 36(30)
>4 days 25(20.8)
Menopausal Status NOt_ applicable (Male 57(47,5)
(Females only), n patients)
(%) Postmenopausal 30 (25)
Premenopausal 33(27.5)
History of Steroid No 72(60)
Use, n (%) Yes 48(40)
Awareness of Yes 79(65.8)
High-Risk Status, n No 41(34.2)

(%)
Note: SD: Standard Deviation

The consumption of milk and dairy products was divided into
three categories: 0 servings per day, 1-3 servings per day, and 24
servings per day. The degree of physical activity was divided into
four categories: none, 1-2 days per week, 3-4 days per week, and >4
days per week. In this section of the questionnaire, participants
were also asked the following questions: "Are you aware that you
belong to an osteoporosis high-risk group?" "Where do you find
information about osteoporosis?" "Have you ever had a fracture?”
"Is there a family history of osteoporosis?" These kinds of generic
inquiries concerning osteoporosis were posed.

The updated Osteoporosis Knowledge Test (OKT) questionnaire
is used in the survey's second section to gauge respondents’ levels
of osteoporosis knowledge.8 Atalay et al. established the OKT's
validity and reliability in Turkish.? The 32 items in the questionnaire
gauge respondents’' levels of osteoporosis knowledge. The first
eleven questions look at osteoporosis risk factors. The options "High
likelihood of osteoporosis,” "No association with osteoporosis
development,” "Low likelihood of osteoporosis,” and "I don't know"
are marked in response. The answers "I don't know" and "No



Sen & Yildirim. Volume 9 Issue 1 2026

association with osteoporosis development" are deemed inaccurate
and are worth zero points. Each of the two right responses, "High
likelihood of osteoporosis" and "Low likelihood of osteoporosis,” is
awarded one point. One point is awarded for choosing the right
response from the four possibilities for the remaining questions.

There are two subscales in the OKT: There are 26 questions on
the nutrition subscale, and the score ranges from 0 to 21. The 20
questions on the exercise subscale have a scoring range of 0 to 16.
The total score, which goes from 0 to 32, includes 14 questions that
are shared by both subscales. A higher score denotes a greater
degree of osteoporosis knowledge.

The "Osteoporosis Awareness Scale" (OAS), which gauges the
degree of awareness and knowledge about OP and has been
demonstrated to have Turkish validity and reliability, was given to
the patients in the third section of the survey.10 The 31 items on the
0AS are answered on a 4-point Likert scale. "I know very well" (4),
"I know" (3), "I know a little” (2), and "I don't know at all" (1) are
the scores. Awareness of OP increases along with the scale's total
score (minimum 31, maximum 124). Bone loss was
characterized as OP in the scale.

IBM SPSS Statistics for Windows, Version 22.0 (IBM Corp.,
Armonk, NY, USA) was used to conduct statistical analysis. The
Shapiro-Wilk test was used to determine whether the data was
normal. Frequencies (n), percentages (%), means, standard
deviations, and medians are examples of descriptive statistics. The
correlations between category variables were investigated using
the Chi-square test. When necessary, Pearson or Spearman
correlation coefficients were used to examine correlations between
scale scores and covariates, such as age, sex, education level,
diagnosis, disease duration, steroid use, fracture history, and
menopausal status. Statistical significance was defined as a p-value
of less than 0.05.

OKT and OAS Scores and Information Sources of IRMD Patients

Osteoporosis Knowledge Test (OKT), Mean + SD 15.4+4.97
OKT-Nutrition Subscale 13.0+4.5
OKT-Exercise Subscale 9.7+£3.64
Osteoporosis Awareness Scale (0OAS), Mean + SD 73.6£18.7
TV / Radio 13(10.8)
Sources of Magazines / Newspapers 1(0.8)
Osteoporosis Internet 43(35.8)
Information, n (%) Family / Friends 5(4.2)
Healthcare Institutions 58(48.3)

Note: OKT: Osteoporosis Knowledge Test; OAS: Osteoporosis Awareness Scale;
SD: Standard Deviation.

A total of 120 patients diagnosed with inflammatory rheumatic
and musculoskeletal diseases (IRMDs) were enrolled, comprising
56 males (46.7%) and 64 females (53.3%). The median age of the
cohort was 41 * 11.9 years. The comprehensive sociodemographic
and clinical characteristics of the participants are summarized in
Tables 1 and 2.

Regarding self-perceived risk, 65.8% (n=79) of the participants
were aware that they belonged to a high-risk group for developing
osteoporosis (OP), whereas 34.2% (n=41) were unaware of their
elevated risk.

The mean Osteoporosis Awareness Scale (OAS) score for the
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entire cohort was 73.6 + 18.7. Evaluation of the Osteoporosis
Knowledge Test (OKT) revealed a mean total score of 15.4 + 4.97.
Subgroup analysis of the OKT showed mean scores of 9.7 + 3.64 for
the Exercise Knowledge Test (EKT) and 13 * 4.5 for the Nutrition
Knowledge Test (NKT) (Table 3).

The primary sources of information regarding osteoporosis
reported by patients were healthcare providers (48.3%) and the
internet (35.8%), followed by television (10.8%), family/friends
(4.2%), and newspapers/magazines (0.8%) (Table 3).

Correlation between Clinical/Demographic Variables and Scale
Scores in Patients with IRMDs

Osteoporosis Osteoporosis
Knowledge Test Awareness Scale
(OKT) (0OAS)
Age r=0.121 r=0.038
& p=0.187 p=0.680
Sex r=0.068 r=0.058
p=0.462 p=0.531
. r=0.310 r=0.229
Educational Level p<0.001 p=0.012
Disease Diagnosis r=0.061 r=0.052
§ p=0.505 p=0.576
Disease Duration r=0.099 r=0.117
u p=0.283 p=0.202
. r=0.016 r=0.050
Fracture History p=0.861 p=0.591
Menopausal r=0.011 r=0.065
Status p=0.908 p=0.480
. r=0.071 r=0.211
Steroid Use p=0.441 p=0.020
. L r=0.156 r=0.202
Physical Activity p=0.090 =0.027

Note: r = Pearson/Spearman correlation coefficient. Significant correlations (p
< 0.05) are indicated in bold.

Correlation analyses involving the OKT and OAS scores are
detailed in Table 4. A strong positive correlation was identified
between educational attainment and both OP knowledge (OKT) and
awareness (OAS) levels (r=0.310,p <0.001 andr=0.229,p =0.012,
respectively).

Furthermore, a statistically significant positive correlation was
observed between a history of corticosteroid use and OAS scores (r
=0.211, p = 0.020). Similarly, higher levels of physical activity were
significantly associated with increased osteoporosis awareness
scores (r=0.202, p = 0.027).

Comparative analysis revealed that patients with a history of
steroid use were significantly more likely to perceive themselves as
being at high risk for OP compared to non-users (p < 0.001). Among
patients who perceived themselves as being at risk, 36.7% had a
history of fractures, while 63.3% did not, although this association
did not reach statistical significance (p = 0.073) (Table 5).

Multiple linear regression analyses of the data were carried out
to investigate the independent determinants of knowledge and
awareness of osteoporosis (OKT and OAS). Four factors entered the
analysis: age, sex, education level, and history of steroid use. For the
OKT score, education level was the only significant predictor (p =
0.0053), revealing a relation between level of education and
knowledge. For the OAS score, the results indicated that the more
educated the patient, the more aware he or she is of the risks of
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developing osteoporosis, which was a significant factor in the
model, with a p value of 0.0315. In addition, while age and gender
were not found to be significant predictors of OAS in the results, the
history of steroid use in the patient was identified as a significant
predictor (Table 6).

Osteoporosis knowledge and awareness subgroup analysis was
done to compare knowledge and awareness in patients with
rheumatoid arthritis, ankylosing spondylitis, and other
inflammatory rheumatic diseases. Even small differences were
noted, the result showed that there was no statistically significant
difference in OKT, OAS, or knowledge awareness between
rheumatic diseases, including RA, AS, others, as determined by
performing the analysis of variance, where value equals 0.7172,
value equals 0.7082. The result shows that rheumatic disease type
did not affect the level of knowledge awareness among patients
(Table 7).

Comparison of Clinical Factors According to Patients' Self-Perceived
Osteoporosis Risk

Self-Perceived P
Osteoporosis Risk value
Aware of li??_[viva;?
High-Risk 6
Status Risk
Status
Menopausal Status, n (%)
g;’esrt:;’;"gi‘;fl‘l 20(444)  10(55.6) 302
p 25(55.6)  8(44.4)
Family history, n (%)
Yes 27(34.2)  18(439)  0.199
No 52(65.8)  23(56.1)
History of steroid use, n (%)
;‘ZS 36(45.6) 36(87.8) 0001
43(544)  5(12.2)
Fracture history, n (%)
Yes 29(36.7) 9(22) 0.073
No 50(63.3)  32(78)

Note: Data are presented as number and percentage n (%). Significant p-
values are highlighted in bold.

Results of Multiple Linear Regression Analyses for Predictors of
OKT and OAS Scores

Predictor OKT (B) p-value  OAS (B) p

Age 01852 02229 00292  0.8426
Sex 08959 07754  -2.0736  0.6629
Education level 5.1687 0.0053 3.2429 0.0315
History of steroid o100 00626 86244 00128

use
Note: Dependent variables: OKT = Osteoporosis Knowledge Test score; OAS =
Osteoporosis Awareness Scale score. Bold values indicate statistically
significant predictors (p < 0.05).
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Comparison of Osteoporosis Knowledge (OKT) and Awareness
(OAS) Scores by Disease Group

Diagnosis Group n OKT Score OAS Score
(Mean * SD) (Mean # SD)

Rheumatoid 57 1518+ 4.69 7423 +15.04

Arthritis (RA) e e

Ankylosing

Spondylitis (AS) 45 15.36 £5.40 71.89 £ 20.28

Other Diagnoses 18 16.28 +5.09 75.83 + 24.83

Note: One-way ANOVA showed no statistically significant differences among
the groups for OKT (p = 0.7172) or OAS (p = 0.7082).

Osteoporosis is a common comorbidity of inflammatory
rheumatic and musculoskeletal diseases (IRMDs), increasing the
risk of fractures substantially above that in the general population.2
In our current research, whereas 65.8% of patients with IRMDs
were aware of their personal risk of OP, a paradox was observed, as
on one side, personal risk perceptions were relatively high, and on
the other side, knowledge level and awareness were low and poor,
respectively.

The findings related to OP risk awareness are consistent with
several studies reported in the literature but are not consistent due
to variations in the findings. For example, within two studies on
patients with Rheumatoid Arthritis, patients showed poor levels of
risk awareness with little understanding among the majority.1%12 In
another study, Gemalmaz et al.!3 showed an aware level of 60.8%
among Turkish women, whereas Kurt et al. showed 47.5% in their
study conducted on women in the rural population who are at risk
but unaware of their vulnerability.14 The slightly higher level of
awareness among patients in this study can be explained by regular
follow-up practices within the rheumatology clinic. The observed
deficiency in detailed knowledge regarding OP suggests a gap in
clinical communication. This highlights the necessity for clinicians
to provide frequent and structured information. Consistent with
existing literaturel214-16, a strong positive correlation was found
between educational level and both OKT and OAS scores.

An important finding of our study was the fact that patients
under corticosteroid treatment had a significantly higher awareness
score along with a higher perceived risk of osteoporosis.l7 It
indicates that the warnings given by the clinicians about the risk of
bone side effects of steroids produce a ‘reflex of awareness’ among
the patients. Since glucocorticoid-induced osteoporosis (GIOP) is a
significant preventable cause of fractures among IRMDs, the
increased awareness is highly promising regarding treatment
compliance.”.18

It is important to note that no significant association was
detected between the duration of disease or specific IRMDs
diagnosis with OP knowledge/awareness levels. This finding
implies that long-term follow-up alone does not ensure adequate
education of patients. Improvement in knowledge among this group
is crucial, as this reflects directly on the prevention of adverse
outcomes such as physical disability and fractures.?

As for the sources of information, our findings slightly differ
from some literature.141617 Healthcare institutions comprised the
main source of information with 48.3%, which can be
understandable given the regular clinical follow-up of our cohort.
The second significant source was the internet, though, with 35.8%,
However, less than 1% preferred traditional media-newspaper and
magazine-readership. Given that more than one-third of
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participants reported the internet as their primary source of
information, the findings underscore the urgent need for accessible,
clinician-verified digital resources. Collaborations between
healthcare professionals could support the development of
evidence-based online educational tools to ensure accurate
information dissemination.

Although 31.7% of our cohort had a past fractured history, it did
not affect the levels of awareness or knowledge. This reflects certain
literature!?, but contradicts literature in which radius fractures
increased awareness.15 Although morbidity and mortality in IRMDs
are caused by fractures, early risk assessment and proactive
education remain paramount.>6

A positive relationship between levels of physical activity and
OAS scores indicates that patients with healthy lifestyles have a
more holistic outlook on complications of diseases. Notably, the
score of Exercise Knowledge (EKT) was lower compared to
Nutrition Knowledge (NKT). These findings suggest that limited
emphasis on structured exercise education within rheumatology
clinics may contribute to patients’ insufficient knowledge about
physical activity. Incorporating routine exercise counseling and
physiatrist-led educational sessions into follow-up visits could
improve patients’ awareness and adherence to exercise
recommendations. This implies a particular requirement to
incorporate altered exercise interventions as a component within
the teaching process for patients with IRMDs to enhance BMD and
reduce the incidence of falls.2021 Another important observation
made was related to high coffee and low dairy dietary intakes
among the participants, further emphasizes the need for targeted
nutritional counseling.2

Additionaly, being postmenopausal and having a positive family
history of OP were not significant predictors of
knowledge/awareness levels, as found by Aksoy et al. and Akyol et
al.12.22

Lastly, structured patient education programs could be
routinely integrated into rheumatology care by adopting a
multidisciplinary model. For example, regular educational sessions
focusing on bone health, nutritional support, and safe exercise
practices could be incorporated into follow-up appointments.
Moreover, digital follow-up tools and printed educational materials
can help reinforce key messages and sustain patients’ engagement
in self-management behaviors.

There are some limitations to our study. It is difficult to
determine causative associations among various variables with our
cross-sectional survey. In addition, our study had a small population
from a solitary institution. To further investigate the degree of
knowledge and awareness among such patients and participants,
future studies with larger populations and multicentric data are
needed.

Therefore, the results of this study showed that while most
patients with IRMDs were generally aware of having a high-risk
profile for osteoporosis, their actual status of both comprehensive
knowledge and functional awareness remained poor. Because
IRMDs are well-acknowledged to significantly predispose patients
to secondary bone loss, OP prevention and early diagnosis are of
paramount importance. This will definitely reduce the incidence of
complications like fragility fractures and will not only decrease OP-
related morbidity and mortality but also reduce socioeconomic load
on healthcare systems.

Consequently, there is an urgent need for targeted healthcare
strategies, including structured patient education programs and
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digital health interventions, specifically designed to bridge the gap
between risk perception and clinical knowledge in this high-risk
population. Encouraging patients living with IRMDs within the
context of informed decision-making remains fundamental to
advances within the musculoskeletal outcomes.
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