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ABSTRACT

Background: Older adults are highly susceptible to the adverse effects of osteoporosis due to age-related
comorbidities, such as cognitive decline and gait disturbances, which elevate their risk of falls and fragility
fractures. This study aimed to evaluate the level of knowledge among physicians in age-friendly primary
healthcare (PHC) centers in Diyala regarding osteoporosis prevention and management in elderly patients.
Method: A cross-sectional study was conducted in 42 age-friendly PHC centers in Diyala from September to
October 2024. Physicians working in these centers during the study period participated. Data were collected
through a self-administered questionnaire covering osteoporosis prevention, management, and demographic and
professional characteristics of the physicians. Results: Out of 135 physicians, 33 (24.4%) exhibited good
knowledge, 70 (51.9%) had moderate knowledge, and 32 (23.7%) demonstrated poor knowledge. The mean
knowledge score was 8.53 + 2.70 (range: 1-13). A significant association was observed between years of medical
practice and knowledge level, while qualifications and specialties did not significantly impact knowledge scores.
Conclusion: The findings indicate that most physicians in Diyala's age-friendly PHC centers possess moderate
knowledge regarding osteoporosis. The study highlights the critical need for continuous medical education and
training to improve the knowledge and skills of PHC physicians, ensuring better prevention and management of
osteoporosis in elderly patients.
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INTRODUCTION

Osteoporosis is a skeletal disorder characterised by
decreased bone strength, which results in fragility and
susceptibility to fractures. Bone strength depends on
bone mineral density (BMD) and quality. Globally, 1 in
3 women and 1 in 5 men over 50 experience osteoporotic
fractures. With a T-score of less than —2.5 SD, the World
Health Organisation (WHO) says that a person has
osteoporosis if their bone mineral density (BMD) is less
than 2.5 SD below their peak bone mass as a young
adult. With a T-score of 1.0 to —2.5 SD, they are said to
have osteopenia.? Approximately 6.3% of men and
21.2% of women over 50 have osteoporosis, translating
to 500 million affected individuals globally.®! While low
BMD increases fracture risk, most fractures occur in
individuals without a densitometry diagnosis of
osteoporosis.! Nearly 75% of hip, spine, and distal
forearm fractures occur in individuals aged 65 or older.®
Dual-energy x-ray absorptiometry (DXA) is the standard

for assessing BMD, offering excellent precision and
accuracy.’! In Irag, the population aged 60+ was 1.12
million in 2012 (4% of the population) and is projected
to reach 4.72 million by 2050, significantly impacting
healthcare and socioeconomic development.l”! Fragility
fractures rank as the fourth most burdensome condition
in disability-adjusted life years (DALYSs) among non-
communicable diseases in six EU countries.’) Over a
quarter of older adults fall annually, with only half
reporting it to their doctor.® The lifetime fragility
fracture risk in men surpasses that of prostate cancer.:”
Fragility fractures, a clinical outcome of osteoporosis,
typically result from low-energy trauma, such as falls
from standing height or less." Reduced BMD,
glucocorticoid use, age, sex, previous fractures, and
family history are key risk factors.'” The prevalence of
osteoporosis rises sharply with age, from 2% at 50 years
to over 25% at 80 years in women.'? Effective
treatments for osteoporosis exist, yet it remains
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underdiagnosed and undertreated worldwide, including
in Asia.l" Primary healthcare (PHC) plays a vital role in
managing chronic conditions like osteoporosis through
preventive care, early detection, and personalised
treatment. Age-friendly PHC centres in Diyala must
address the needs of an ageing population amid
demographic changes. This study evaluated physicians'
knowledge of osteoporosis prevention and management
in Diyala’s PHC centers. Using a questionnaire, the
research identified knowledge gaps, offering insights to
enhance training programs and clinical guidelines.
Updated and adequate knowledge is crucial for
improving osteoporosis care and optimising outcomes
for elderly patients in age-friendly PHC settings. The aim
of study is to Established baseline data to assess
physicians' knowledge of senior patients' osteoporosis
prevention and management in age-friendly PHC in Iraq
and use it to design training program extension and
treatment goals. Assess the knowledge of doctors in age-
friendly primary health care centres in Diyala about
osteoporosis prevention and management and the
barriers they face in treating this condition in the elderly.
Find any correlation between these knowledge and
physician characteristics.

METHOD

A cross-sectional research was conducted at forty-two
age-friendly primary healthcare centres out of seventy-
five in Diyala, utilising a convenience-based sampling
method across eight distinct health sectors in the region,
from September 1 to October 31, 2024. A self-
administered survey was employed for data gathering.
Direct interviews with the physicians were conducted,
and they completed a pre-constructed validated
questionnaire. The questionnaire consisted of two
sections: Part I: Socio-demographic factors, including
age, sex, highest academic qualification, speciality
(general practitioner, family specialist, other speciality),
duration since graduation from medical college, and
duration of employment as a physician in age-friendly
primary healthcare centres. Part || comprises a set of 14
questions assessing physicians' understanding of the
prevention and treatment of osteoporosis in geriatric
patients. The Osteoporosis Knowledge Assessment Tool
(OKAT)™ served as the primary basis for 14 questions
aimed at evaluating knowledge responses. The erroneous

Table 1: socio-demographic Data.

response was "'zero," whereas the accurate response was
"one," culminating in a total possible score of fourteen.
Subsequently, we classified the overall score into three
categories: a knowledge score below 7 was deemed poor,
a score between 7 and 10 was classified as moderate, and
a score of 11 or above was considered high (excellent)
knowledge. The data analysis was conducted utilising the
SPSS statistical software version 26, employing
frequency and percentage for categorical data, and mean
and standard deviation (SD) for continuous data. A chi-
square test was employed to evaluate the relationship
between category variables. A p-value of 0.05 or below
was deemed significant. Ethical considerations: Verbal
agreement will be obtained from each participant
following an explanation of the study's objectives.
Official letters of facilitation will be provided to the age-
friendly primary healthcare centres and health sectors of
the Diyala Health Directorate from the Arab Board for
Medical Specialisations. The Research Ethics Committee
of the Diyala Health Directorate accepted the study (No.
38213 /17-9-2024).

RESULTS

A cross-sectional study was conducted, and out of 172
physicians working in age-friendly PHCs, 135 physicians
participated in the study, giving an overall response rate
of 78.4%. The mean age of the participants was 35.22
years (Standard Deviation: £8.546), with a minimum age
of 25 and a maximum age of 59. The majority of
participants were under 40 years (n = 105), while 30
were over 40 years of age. In terms of gender, the
majority were females (n = 81) and males (n = 54), with
a female-to-male ratio of 60.0% to 40.0%. A large
number of physicians held a Bachelor's degree (MBChB)
(n = 99), followed by those with a Diploma (h = 28) and
Board certification (n = 8). Most of the physicians were
general practitioners (n = 97), followed by family
medicine specialists (n = 31) and others (e.g., community
medicine, internal medicine) (n = 7). Regarding years of
experience after graduation, the distribution of
physicians was as follows: less than 5 years (n = 56), 5—
10 years (n = 38), 11-20 years (n = 25), and more than
20 years (n = 16). The distribution of study participants
according to socio-demographic and qualification
characteristics is presented in Table 1.

Variables Frequency Percentage
< 30 years 52 38.5%
Age 31-40 53 39.3%
41 -50 20 14.8%
>50 10 7.4%
Gender Female 81 60.0%
Male 54 40.0%
Board 8 5.9%
Academic degree Diploma 28 20.7%
Bachelor (M B ChB) 99 73.3%
Specialty General practitioner 97 71.9%
Family medicine 31 23.0%
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Others (community medicine,
internal medicine ) 7 5.2%
Less than 5 years 56 41.5%
Years practice medicine 5-10 years 38 28.1%
P 11-20 years 25 18.5%
More than 20 years 16 11.9%
Responses to osteoporosis questions are shown in Table 2
Table 2: shows the responses to osteoporosis-related questions.
Question correct incorrect
F;g;)elzer’)ecommended daily intake of calcium for osteoporosis prevention in elderly 67(49.6%) 68(50.4%)
2- what age should routine osteoporosis screening begin for women? 37(27.4%) 98(72.6)
3- cause (s) of the primary osteoporosis? 119(88.1%) 16(11.9%)
4- a risk factor for osteoporosis 61(45.2%) 74(54.8%)
5- the most common type of osteoporosis in elderly people? 85(63.0%) 50(37%)
6- drugs associated with an increased risk of osteoporosis? 98(72.6%) 37(27.4%)
7- the prevention of osteoporosis? 123(91.1%) 12(8.9%)
8- common complication of osteoporosis in elderly people? 82(60.7%) 53(39.3%)
9- the WHO guidelines, regarding T-scores for bone density 90(66.7%) 45(33.3%)
ﬁg;r;ai:catlon for referring a patient with osteoporosis from primary healthcare to a 90(66.7%) 45(33.3%)
11- the first-line treatment for senile osteoporosis? 76(56.3%) 59(43.7%)
12- about the use of FRAX tool? 62(45.9%) 73(54.1%)
13- the recommended frequency for bone density measurement (DXA) in elderly 0 0
people for follow up? 67(49.6%) 68(50.4%)
14- osteoporosis and changes in height? 94(69.6%) 41(30.4%)

In the current study, there was no significant relationship
between socio-demographic variables (age, gender,
academic degree, specialty) and physicians' knowledge

osteoporosis in the elderly (P-value < 0.05). However,
there was a significant association between years of
medical practice and physicians' knowledge (P-value =

regarding the prevention and

management  of

0.001). as in table 3.

Table 3: Association between Socio-demographic Variables and Knowledge of Physicians toward Osteoporosis.

Variables Knowledge P- value
Poor Moderate Good

Age <30 years 18(13.3%) 20(14.8%) 14(10.4%)

31-40 12(8.9%) 28(20.7%) 13(9.6%)

41 —50 1(0.7%) 14(10.4%) 5(3.7%) 0.063

>50 1(0.7%) 8(5.9%) 1(0.7%)

Gender Female 18(13.3%) 39(28.9%) 24(17.8%) 0.229

Male 14(10.4%) 31(23.0%) 9(6.7%) '

Academic degree  board 2(1.5%) 2(1.5%) 4(3.0%)

Diploma 4(3.0%) 18(13.3%) 6(4.4%) 0.93

Bachelor (MBChB) 26(19.3%) 50(37.0%) 23(17.0%) '

ﬁg;ﬁ'@'%e dicirie”era' practitioner 24(17.8%) | 50(37.0%) | 23(17.0%)

Others (community medicine, internal 5(3.7%) 18(13.3%) 8(5.9%) 0.226
- ' 3(2.2%) 2(1.5%) 2(1.5%) ‘

medicine)

Years practice medicine

Less than 5 years 22(16.3%) 23(17.0%) 11(8.1%)

5-10 years 7(5.2%) 16(11.9%) | 15(11.1%)

11-20 years 2(1.5%) 19(14.1%) 4(3.0%) 0.001

More than 20 years 1(0.7%) 12(8.9%) 3(2.2%) '

Out of the 135 physicians, 33 (24.4%) had good
knowledge, 70 (51.9%) had moderate knowledge, and 32
(23.7%) had poor knowledge regarding osteoporosis

prevention and management in the elderly. table-4.
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Table 4: Knowledge Level Frequency Percentage.

Frequency | Percent | Cumulative Percent
good 33 24.4 24.4
moderate 70 51.9 76.3
poor 32 23.7 100.0
Total 135 100.0

Regarding the main sources of information and education
about osteoporosis prevention and management in the
elderly, 21 (15.6%) of physicians used guidelines from
professional organizations, 20 (14.8%) used Continuing
Medical Education (CME) activities, 18 (13.3%) used

medical journals, 6 (4.4%) used interactions with
specialists (e.g., endocrinologists, geriatricians), 2 (1.5%)
used pharmaceutical company-sponsored educational
resources, and 65 (48.1%) used all of these sources.
figurl.

E

1.50% \_4.40%

main sources of

¢

information

® Guidelines

mCME

= Medical journals

M Interactions with specialists
m Pharmaceutical company-

sponsored

m all of these

Figur 1: main sources of information.

This study shows the main barriers physicians face in
providing osteoporosis care for elderly patients in age-
friendly PHCs. 11 (8.1%) of physicians reported a lack
of time during patient visits, 10 (7.4%) cited a lack of
patient awareness and engagement, 7 (5.2%) mentioned

inadequate reimbursement for osteoporosis management,
5 (3.7%) pointed out difficulty coordinating care with
specialists, 5 (3.7%) raised concerns about medication
adherence and side effects, and 91 (67.4%) cited all of
these as the main barriers. figur2

Figure 2:

main barrier.
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DISCUSSION

Osteoporosis is a major health issue, especially in light
of the increasing elderly demographic. Fractures and
their clinical consequences are significant contributors to
morbidity and death globally. Although therapies have
demonstrated efficacy in lowering fracture risk,
difficulties remain in pinpointing people at elevated risk
to facilitate prompt interventions.'® Osteoporosis not
only leads to fractures but also ranks among the disorders
that cause extended periods of bed rest, frequently
leading in severe, life-threatening problems for the
elderly. The foundation of osteoporosis prevention is
enhancing the expertise of healthcare providers. In age-
friendly primary healthcare environments, where senior
patients frequently seek first care, improved facilities and
prioritisation of older adults in assessments, diagnostics,
and treatments are essential. These centres furthermore
offer complimentary healthcare services for senior
citizens. Enhancing clinicians' understanding  of
osteoporosis can substantially decrease morbidity and
death. Numerous research has investigated osteoporosis
knowledge across diverse populations; yet, results
indicate that health professionals' understanding remains
insufficient.”® This study investigated the knowledge
level of primary care physicians in Diyala concerning
osteoporosis prevention and therapy, as well as its
correlation with demographic characteristics. Of the
participants, 103 (76.2%) physicians displayed a good to
moderate level of expertise, whereas 32 (23.7%) showed
low knowledge. The results align with those from
research performed in Saudi Arabia (Mohammed Yehia
Saeedi™”!, Al-Musa H, Alassmi M, and AlMoria A.["®))
and Malaysia (Chai Li Tay and Wei Leik!*®). This study
also revealed a notable correlation between years of
medical practice and physicians' understanding of
osteoporosis prevention and therapy, aligning with the
results of Soffien Chadli Ajmi's research.”) No
substantial correlation was seen between physicians'
knowledge and socio-demographic characteristics,
including age, gender, academic degree, or speciality.
This conclusion is consistent with Mushabab Ayed
Alghamdi’s study™™ but contradicts Chenot’s research,
which indicated that female family physicians had
superior understanding of osteoporosis compared to their
male colleagues.”? The study emphasised the
fundamental obstacles encountered by physicians in
delivering osteoporosis therapy to senior patients within
age-friendly  primary  healthcare  environments.
Physicians identified several substantial challenges,
including restricted time during patient consultations
(e.g., a high patient influx at primary healthcare centres),
inadequate patient awareness and involvement (e.g.,
patients failing to acknowledge the importance of
osteoporosis in the elderly), and apprehensions regarding
medication adherence and adverse effects. Ninety-one
physicians, representing 67.4%, saw all three variables as
important impediments, aligning with the conclusions of
Palak Choksi.”) Furthermore, 21 (15.6%) physicians
said that they depended only on recommendations as
their principal source of knowledge for osteoporosis

prevention and therapy, whereas 65 (48.1%) utilised
guidelines in conjunction with other information sources.
This outcome is consistent with the Chenot study.?? but
contradicts the findings of Derek Shangxian Choong’s
research.?¥

CONCLUSION

Most physicians in Diyala's age-friendly primary
healthcare (PHC) system have modest awareness of
elderly osteoporosis prevention and therapy, according to
this study. No significant variations in knowledge were
found among physician subgroups by age, gender,
academic credentials, or speciality. Less than half of the
sample uses clinical recommendations, indicating low
awareness. Physicians working in age-friendly PHC
settings need tailored education to fill these knowledge
gaps. These programs should be tailored to all physician
groups and offered from their start. The content must
cover osteoporosis care and prevention, including
guidelines. Educational programs should combine
guideline awareness with practical osteoporosis care
practices. To speed screening and diagnosis with DEXA
scans, PHC referrals to hospitals should be enhanced.
Together, improving this referral procedure and
education can improve patient care and minimise
osteoporosis disease burden.
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