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Abstract

Objective: To assess the knowledge, awareness level, and prevailing misconceptions regarding os-
teoporosis prevention and to identify gaps in understanding among community health workers of Pa-
kistan.

Methods: A cross-sectional study was done from October 2023 through January 2024. All Lady Health
Workers of Lahore enrolled with the National Programme for Family Planning & Primary Health Care
were considered relevant populations. An Osteoporosis Prevention and Awareness Tool (OPAAT) that
had been validated was adopted from a previous study. The exposure of interest was knowledge re-
garding the prevention of osteoporosis presented through the OPAAT Score, and the outcome of inter-
est was attitude, practice, and misconception regarding osteoporosis. Data was entered online on
Google Forms and analyzed using SPSS version 27.0. The data was presented in frequency and per-
centage. The association of socio-demographic variables with the prevention of osteoporosis, aware-
ness, and misconception was shown using the Multinomial logistic regression analysis.

Results: The data was collected from 300 community health workers, and their awareness of os-
teoporosis prevention was evaluated using the OPAAT score tool. The findings indicated 56 (18.67%)
community health workers demonstrated low knowledge, and 157 (52.33%) exhibited average knowl-
edge regarding osteoporosis prevention and awareness. Multinomial logistic regression analysis
showed that higher education (AOR for Master’s degree: 1.65, 95% CI: 1.05-2.60) and post-meno-
pausal status (AOR: 1.80, 95% CI: 1.20-2.70) significantly increased osteoporosis prevention knowl-
edge among community health workers in Pakistan.

Conclusion: Lady health workers are the cornerstone of Pakistan’s community health workforce and
essential in delivering healthcare services. The study found that most participants had average
knowledge regarding osteoporosis prevention and held false beliefs about it. Findings recommended
a dire need for educational interventions for community health workers.
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Introduction
Osteoporosis is a bone disease that weakens

bones, leading to a high risk of fractures. As the

'Department of Community Medicine, Rashid Latif Khan
University (RLKU) Medical College, Lahore

2 Department of Psychiatry, Rashid Latif Khan University
(RLKU) Medical College, Lahore

3 Department of Obstetrics & Gynecology, Hameed Latif
Teaching Hospital, Rashid Latif Khan University (RLKU)
Medical College, Lahore

45, Department of Physiology, Rashid Latif Khan University
(RLKU) Medical College, Lahore

6, Department of Biochemistry, Rashid Latif Khan University
(RLKU) Medical College, Lahore

Correspondence: Dr Jamil Ahmed

Department of Community Medicine,

Rashid Latif Khan University (RLKU) Medical College,
Lahore.

E mail: jamil.ahmed@rlkumc.edu.pk

Date of Submission: 12th March, 2024

Date of 15t Revision: 22nd November, 2024

Date of 2" Revision: 6th February, 2025

Date of Acceptance: 24th February, 2025

world’s population ages, understanding and imple-
menting effective prevention strategies becomes
even more critical-3.

Among various aspects of osteoporosis patho-
physiology, a key factor is the imbalance between
the resorption and formation of bone. At the same
time, post-menopausal women are particularly vul-
nerable because of their condition caused by the
steep decline in estrogen levels. Recent develop-
ments at the molecular biological level have identi-
fied some key pathways involved in fracture healing.
For example, the RANK/RANKL/OPG pathway is
highly involved in osteoclastic genesis, which pro-
motes resorption of bone. Conversely, WNT (Wnt/a-
catenin ) signaling has been implicated in keeping
osteoblasts active and inducing the formation of
bone*5.
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Studies reported a significant gap between
knowledge and practice regarding the prevention of
osteoporosis. The ability to recognize the level of
risk is crucial. The population exposed to signifi-
cant risk includes small, thin, white, or Asian
women who enter into early menopause.®® Risk
factors for this complication include advancing age,
female gender, ethnicity, menopause, lifestyle is-
sues, medications taken, and genetics. Prevention
involves teaching individuals about dietary calcium
and weight-bearing exercise, and healthcare profes-
sionals should prepare methods of screening per-
sons at risk®®. Treatment must, therefore, be
focused on those at the highest risk of fracture,
particularly those who have sustained a fragile frac-
ture. Prevention of osteoporotic fractures in older
persons presents a particular challenge, especially
regarding nonvertebral fractures, and involves both
pharmacological and nonpharmacological strate-
gies'89,

The principle of preventive measures includes
lifestyle changes, such as dietary interventions with
high intakes of calcium and vitamin D; the promo-
tion of physical activity aimed at improving muscu-
loskeletal health; the institution of smoking
cessation programs in view of its adverse effect on
bone density; and reduction in alcohol intake be-
cause of its association with increased risk of frac-
ture through direct skeletal effects and increased
falling®.

Community intervention programs leveraging
experiences from well-being conviction models can
essentially impact behaviors related to dietary im-
provements (such as calcium-rich diets) and partici-
pation in regular weight-bearing exercises—both
essential components for maintaining optimal peak
bone mass into older age*°.

Risk evaluation tools that include indicators be-
yond basic bone mineral density (BMD) measure-
ments such as genetic predispositions and specific
comorbidities are advancing towards more personal-
ized approaches, thereby supporting targeted pre-
ventive efforts within communities.®

Given the paucity of health resources and the
increasing burden of non-communicable diseases,
understanding public awareness and misconcep-
tions about osteoporosis prevention becomes im-
perative for formulating targeted interventional
strategies in Pakistan. A social media-based survey
evaluating osteoporosis knowledge among adult
women indicated that only 34% of participants had
good knowledge about osteoporosis, with several
misconceptions about its prevention and risk fac-
tors'. Few studies in Pakistan have assessed the
knowledge and misconception surrounding os-
teoporosis in different settings. However, this is the
first study to understand and address the knowl-
edge gaps regarding osteoporosis prevention among
community health workers. A standard Osteoporo-
sis Prevention and Awareness Tool (OPAAT) was
adopted. The research will provide a roadmap for
the development of targeted educational interven-
tions, thereby enhancing the effectiveness of com-
munity health workers in promoting bone health
within the diverse landscape of Punjab, Pakistan.

Methodology

A cross-sectional examination was conducted
to comprehensively assess the level of knowledge,
awareness, and prevailing misconceptions about os-
teoporosis prevention among community health
workers and identify gaps in understanding, likely
areas for improvement, and strategies for improving
education on the prevention of osteoporosis among
this critical workforce in health. A simple random
sampling technique was employed to enroll the lady
health workers (LHWSs). All the LHWs working in
Lahore with the National Programme for Family
Planning & Primary Health Care were considered
relevant populations. Selection would include those
LHWs with three years of field experience without
discrimination regarding age, educational qualifica-
tion, and marital status. The project would be ex-
ecuted after obtaining ethical approval from the IRB
of RLKU Medical College, Lahore. Based on the for-
mula for sample size estimation, n = [DEFFNp(1-
p))/ [(d2/221-&/2(N-1)+p*(1-p], the level of knowledge
or awareness of osteoporosis was 14.0%; thus,
this study estimated a sample size of 300 at a
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95% confidence interval and a margin of error at
5%, as described in Figure 1 below. For this study,
a standard questionnaire titled “Osteoporosis Pre-
vention and Awareness Tool (OPAAT)” was adopted
from a previous study.

The questionnaire was comprised of four sec-
tions, namely, the following: 1). Section one ob-
tained information about socio-demographic charact-
eristics such as age, marital status, education
level, working status, menopausal status, etc. 2).
Section 2 obtained the OPAAT Score while section
3 concerns Knowledge, Attitude, and Practice of
Osteoporosis. Section 4 seeked information con-
cerning misconceptions regarding osteoporosis pre-
vention and awareness. The OPAAT tool consists of
30 items and is implemented in the English lan-
guage and assesses knowledge of osteoporosis
pathogenesis, prevention, and the consequences of
disease not being treated. Questionnaires scored
one point for a correct answer and 0 for incorrect
answers or for marking the “don’t know” option. A
knowledge score of about 24 out of 30, 19-23, and
less than 19 on OPAAT is considered adequate,
moderate, and low. In the present study project, the
exposure of interest was knowledge regarding the
prevention of osteoporosis presented through the
OPAAT Score. In contrast, attitude, practice, and
misconception about osteoporosis were the out-
comes of interest.

Analysis was stratified to control for confound-
ers that included but were not limited to age, mari-
tal status, educational level, menopausal status,
and OPAAT score. Electronic, written consent to
participate was requested on the first page of the
survey. Participation in the survey was considered
to be completely voluntary. Respondents were at
liberty to withdraw at any stage of the process by
not submitting responses. No identified information
is included in this study. However, the data col-
lected was maintained in a password-protected
electronic format. The online data entry was made
on Google Forms, and analysis was done through
SPSS version 27.0. The data has been presented
as frequency and percentage. To find the associa-
tion of the sociodemographic variables with the pre-

vention and awareness of misconceptions about os-
teoporosis, the Chi-square test was applied by
keeping p value <0.05 as statistically significant.

Results

The current study achieved a 100% response
rate. Figure 1 illustrates the catchment area cover-
age of officially recognized community health work-
ers, recognized by the Health Department as Lady
Health Workers (LHWSs).

T vE e 70300E THE

Pakistan District Lahore @
W &

waren

0N

N

waen

200N

Legend
H LHW’s Community
—— Roads

Ll s ey
==

N

Te0wE e TenTE

Fig 1. Lady Health Workers (Community Workers) Catchment
Area

The understanding of osteoporosis prevention
and awareness among community health workers
was assessed using the OPAAT Tool. The results
revealed that 56 (18.67%) LHWs had low knowl-
edge, 157 (52.33%) had average knowledge, and 87
(29.0%) demonstrated a good level of knowledge re-
garding osteoporosis prevention and awareness.

The socio-demographic profile of the commu-
nity workers indicated that the majority belonged to
the age group of 46-60 years (38.0%), followed by
32-45 years (36.3%), and 18-31 years (15.7%). The
mean age of respondents was 40.71 + 9.66 years.
Regarding marital status, 68% were married and
22% were single. Regarding educational qualifica-
tions, 31.2% of the health workers had completed
middle school, and 42.6% held a secondary school
certificate. Additionally, 57.0% of the participants
were within the childbearing age bracket (Table 1)
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Table 1. Socio-Demographic Characteristics of the Study
Participants

Characteristics Frequency  Percentage (%)
Age (years) Mean = S.D. 40.71 £ 9.66
18-31 47 15.7
32-45 109 36.3
46-60 114 38.0
Educational Level Middle School A 31.3
Secondary 125 42.6
Bachelor 49 16.3
Mastersand above 32 10.6
Marital Status Single 65 21.7
Married 206 68.7
Separated / 15 5.0
Divorced
Widowed 14 47
Post Menopausal Yes 129 43.0
Status No 17 57.0
OPAAT Score'™  Low Knowledge 56 18.767
Average Knowledge 157 52.330
Good Knowledge 87 29.000

The OPAAT Score instrument consists of 30
questions. In the knowledge section, the highest
percentage of female health workers (86.67%) cor-
rectly identified that a bone mineral density test is
used to diagnose osteoporosis. In comparison,
77.67% knew that post-menopausal women are
more at risk for osteoporosis. In the second sec-
tion, 64% of the respondents recognized that os-
teoporosis causes backaches, while 60.33% knew
it leads to loss of mobility, making it difficult to
move without assistance. The third section revealed
that 56.67% of the participants correctly answered
the questions regarding the daily recommended vita-
min D intake through sunlight exposure. An equal
number were aware of women’s recommended daily
calcium intake and that increased tea or coffee
consumption can prevent osteoporosis, as shown in
Table 2.

Table 2. Community Workers’ knowledge attitude and practice
regarding Osteoporosis

Knowledge regarding Osteoporosis Score (n=300)
(Correct Answers) f %

1. Osteoporosis is more likely to break bones,

making bone weaker and more brittle (fracture) 229 76.33
2 Bone is removed faster than it is formed because

of Osteoporosis 170 56.67
3. Osteoporosis as it is part of aging, and 105 35.00

everybody will get

Osteoporosis is a potentially irreversible disorder. 179 59.67
5. Osteoarthritis and Osteoporosis are two different 190 63.33
terms used to define the same disease

6. In general, osteoporosis is without symptoms. 103 34.33
7. The radiation level of a bone mineral density 109 36.33
test is high.

8. | don't require a bone mineral density test 170 56.67
unless | break my bones.

9. a monthly bone mineral density test should be 210 70.00
carried out to monitor bone loss.

10. Osteoporosis is detected with a bone mineral 260 86.67
density test.

11. Women who experienced menopause are not 233 7767

prone to osteoporosis

Attitude Regarding Osteoporosis f %
12. Osteoporosis results in tooth loss 143 47.67
13. Osteoporosis results in hunchback or loss 147 49.00
of height

14. Joint pain or swelling of fingers are main 7 25,67
presentation of osteoporosis

15. Osteoporosis results in back pain 191 63.67
16. Osteoporosis results in loss of mobility 181 60.33

(unable to move around by myself)

Practice and Misconceptions Regarding Osteoporosis
Prevention

17. Foods high in calcium comprise spinach, 130 43.33
yellow dhal, milk, yogurt, and cheese.

18. Weight-bearing activity (such as walking % 32.00
quickly and line dancing) helps minimize bone loss.

19. Exposing your skin to sunlight for 15 minutes 169 56.33
daily to get your required vitamin D intake.

20. Consuming more coffee and tea may help 148 49.33
prevent osteoporosis.

21. The suggested daily intake of calcium for women 148 49.33

is 1,000 mg.

22. Glucosamine could potentially prevent % 32.00
osteoporosis.

23. Calcium supplements may help prevent 136 45.33
osteoporosis.

24. To prevent falls, choose comfortable shoes 142 47.33
with solid grip.

25. It is too late to increase calcium consumption 144 48.00
significantly beyond the age of 18.

26. Exercise wears down bones. 78 26.00
27. Poor vision can lead to falls. 135 4500
28. Certain medications (such as sleeping tablets 105 35.00

or high blood pressure medications) can reduce

the possibility of falling.

29. Being underweight helps prevent osteoporosis 123 41.00
30. The daily consumption of calcium supplements 112 37.33
may result in kidney stones
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Table 3. Multinomial Logistic Regression Analysis of Socio-de-
mographic Characteristics and Knowledge Levels on Osteop-
orosis Prevention Among Community Health Workers

Characteristics Adjusted 95% Confidence p-value

Odds Ratios Interval

Age (years) 0.065
18-31 1.00 (Ref) - -
32-45 120 0.85-1.70

46-60 1.10 0.75-1.55

Marital Status 0.299
Single 1.00 (Ref) - -
Married 1.15 0.80-1.65

Separated / Divorced 1.05 0.75-1.45

Widowed 1.25 0.85-1.80

Education Level 0.013
Middle School 1.00 (Ref) - -
Secondary 1.30 0.90-1.90

Bachelors 145 0.95-2.20

Masters 1.65 1.05-2.60

Post Menopausal Status 0.023
Yes 1.80 1.20-2.70

No 1.00 (Ref) - -

The multinomial logistic regression analysis
showed a statistically significant association be-
tween socio-demographic characteristics and knowl-
edge levels with regards to osteoporosis prevention.
However, Age was marginally significant (p=0.065),
with older age groups having higher odds of average
or high knowledge compared to the 18-28 age
group (AOR for 29-38 years: 1.20, 95% CI: 0.85-
1.70). Marital status had no significant impact on
knowledge levels (p=0.299). Additionally, the educa-
tion level emerged as a strong predictor (p=0.013),
indicating that higher education correlates with in-
creased knowledge. Specifically, individuals with a
Master's degree had significantly higher odds of
high knowledge (AOR: 1.65, 95% CI: 1.05-2.60)
compared to those with middle school education.
Additionally, post-menopausal women were signifi-
cantly more likely to have average or high knowl-
edge (AOR: 1.80, 95% CI: 1.20-2.70, p=0.0234).
These findings highlight the need to tailor education
and awareness programs to specific demographic
groups to improve osteoporosis prevention knowl-
edge among community health workers (Table 3).

Discussion

Our study investigated the complexities sur-
rounding the knowledge of osteoporosis prevention,
awareness, and prevailing misconceptions among
the Lady Health Workers who work under the Na-
tional Programme for Family Planning & Primary
Health Care in Punjab, Pakistan. The present study
gives insight into the existing understanding of the
community health workforce. There is limited infor-
mation regarding community workers’ knowledge,
awareness, and understanding of osteoporosis. Our
results showed that more than half of the partici-
pants had average knowledge, while a considerable
percentage, 29.0%, depicted excellent knowledge
of awareness related to osteoporosis prevention.
Identifying points of strength in specifics, for ex-
ample, knowledge of bone mineral density testing
and the susceptibility of post-menopausal women
to osteoporosis, underlines the knowledge assets
of the LHW community'-'5. As done previously, we
used OPAAT tool'® to assess LHWs in terms of
their knowledge about the prevention of osteoporo-
sis and showed variation in awareness.

The socio-demographic profile of the LHWs of-
fers valuable context for our findings. The majority
were in the 39-48 age bracket, followed by those in
the 29-38 age group, indicating the need for tar-
geted educational interventions tailored to these
age groups in the workplace. Additionally, marital
status and educational qualifications emerged as
significant factors influencing the effectiveness of
targeted training programs'”-18.

Surprisingly, there was a low awareness of
the key factors that predict bone health, including
dietary calcium intake and physical activity’s role in
maintaining bone density. Moreover, the majority of
workers have incorrect information regarding meno-
pause accelerating bone loss.'®'® These various
misconceptions may be one of the reasons for the
poor preventive measures related to osteoporosis
among Pakistani women, consistent with previous
studies’ . This study identified multimodal educa-
tional programs that must be planned and executed
to address wrong cultural beliefs and practices re-
lated to osteoporosis prevention in Pakistan. It also
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underlines the use of digital platforms as powerful
tools for spreading authentic information to a
broader audience due to their effectiveness in
reaching different demographic groups?°. Our study
results showed that improvements in education and
health could be the main interventions toward re-
ducing the risk of osteoporosis. The study pointed
out a statistically significant relationship between
higher educational achievement and higher levels of
expertise among LHWSs2"23, This underlines the
critical importance of outreach programs that foster
awareness of osteoporosis prevention. Although
there was no significant association with post-
menopausal status, it highlighted the importance of
developing educational content for particular prob-
lems associated with distinct life stages?%14.

To prevent osteoporosis, a multidimensional
approach should include health education activities
emphasizing local modifiable lifestyle attributes and
tailored medication associated with the person’s
risk profile?*2> Our findings suggest targeted educa-
tional interventions to bridge knowledge gaps by ad-
dressing widespread misconceptions among LHWSs.
Furthermore, planning the strategies according to
age, marital status, and academic achievement will
ensure the educational activities’ maximum effec-
tiveness, enabling the LHWs to successfully per-
form their roles in their respective communities to
prevent osteoporosis. The study will be important in
understanding the gravity of the situation and ad-
dressing the knowledge gaps about osteoporosis
prevention among LHWSs. These findings suggest a
way forward to develop targeted educational inter-
ventions to improve the success rate of community
health workers and bone health throughout Punjab
and the rest of Pakistan.

There were a few limitations to our study.
First, we used a cross-sectional study design,
which doesn’t measure the temporal relationship be-
tween exposure of interest (knowledge score re-
garding the prevention of osteoporosis) and the
outcome of interest (attitude, practice, and miscon-
ception regarding osteoporosis); hence, longitudinal
studies are required for establishing robust evi-
dence. Second, the study population representing

LHWSs of Lahore city might not allow for generalized
results in the rest of the province and country due
to better exposure and access of community work-
ers to the training and educational environment
compared to the rest of the country. Last, this sur-
vey can be a starting point for further in-depth stud-
ies.

Conclusion

The knowledge regarding the prevention of os-
teoporosis among the LHWs working in the Na-
tional Programme for Family Planning and Primary
Health Care Punjab was limited; moreover, various
misconceptions about osteoporosis were identified
among many participants. These findings further
recommend that targeted educational interventions
be directed toward specific sociodemographics
within the LHW population. These may fill the exist-
ing knowledge gaps and strengthen Community
Health Workers’ role regarding osteoporosis preven-
tion.

Conflict Of Interest: None
Disclaimer: None

Source of Funding: None

References

1. Ahmed S, Farooqui AJ, Pradhan NA, Zehra N,
Majid H, Jafri L, et al. Assessing the knowledge,
attitude and practice of osteoporosis among Paki-
stani women: A national social-media based sur-
vey. Plos one. 2023;18(11):1-11. [DOI: 10.1371/
journal.pone.0288057].

2. Althobiti ES. Knowledge, beliefs, and preventive
behaviors regarding osteoporosis among univer-
sity students: Scoping review. Evidence-Based
Nursing Research. 2022;4(3):46-70. [DOI: 10.471
04/ebnrojs3.v4i3.247 ].

3.  Huang I-C, Lin C-L, Wang H-H. The effects of in-
tegrated osteoporosis education on osteoporosis
knowledge, attitude, behavior and quality of life
among middle-aged and elderly osteoporosis pa-
tients. Osteoporosis and Sarcopenia. 2023;9(4):
S9. [DOI: 10.1016/j.afos.2023.11.028].

4.  Amin N, Boccardi V, Taghizadeh M, Jafarnejad S.
Probiotics and bone disorders: the role of
RANKL/RANK/OPG pathway. Aging Clin Exp Res
2020;32:363-371. [DOI: 10.1007/s40520-019-012
23-51].

38

Annals ASH & KMDC, Vol. 28(1) 33-39



Exploring Knowledge, Awareness, and Prevailing Misconceptions Surrounding Osteoporosis Prevention among Community Health
Workers

10.

1.

12.

13.

14.

15.

Zhao Y, Wang H-L, Li T-T, Yang F, Tzeng C-M.
Baicalin ameliorates dexamethasone-induced os-
teoporosis by regulation of the RANK/RANKL/OPG
signaling pathway. Drug Des Devel Ther
2020;14:195-206. [DOI: 10.2147/dddt.s225516].

Pinheiro MB, Oliveira J, Bauman A, Fairhall N,
Kwok W, Sherrington C. Evidence on physical ac-
tivity and osteoporosis prevention for people aged
65+ years: a systematic review to inform the WHO
guidelines on physical activity and sedentary
behaviour. Int J Behav Nutr Phys Act 2020;17(1):
1-53. [DOI: 10.1186/s12966-020-01040-4].

Yong E-L, Logan S. Menopausal osteoporosis:
screening, prevention and treatment. Singapore
Med J 2021;62(4):159-66. [DOI: 1011622/smed].2
021036 ].

Dastmanesh S, Karimi M, Ghahremani L, Seif M,
Zare E. A health communication campaign for
prevention of osteoporosis in rural elderly
women. BMC Women’s Health. 2023;23(1):124.
[DOI: 10.1186/s12905-023-02282-7 ].

Abdelhafeez Moshrif HM. Knowledge, attitude, and
misconceptions towards osteoporosis among pa-
tients with musculoskeletal health problems. Int J
Clin Rheumatol. 2021;16(1):045-051. [DOI: https:/
/hal.science/hal-03794468/ ].

Biver E, Herrou J, Larid G, et al. Dietary recom-
mendations in the prevention and treatment of os-
teoporosis. Joint Bone Spine. 2023;90(3):105521.
[DOI: 10.1016/j.jbspin.2022.105521].

de Villiers TJ. Bone health and menopause: os-
teoporosis prevention and treatment. Best Pract
Res Cli Endocrinol Metab 2023;38(1):101782.
[DOI: 10.1016/j.beem.2023.101782].

Asavamongkolkul A, Adulkasem N, Chotiyarnwong
P, et al. Prevalence of osteoporosis, sarcopenia,
and high falls risk in healthy community-dwelling
Thai older adults: a nationwide cross-sectional
study. JBMR Plus. 2024;8(2):1-11. [DOI: 10.1093/
jbmrpl/ziad020].

Suzuki A. Multidisciplinary approach to manage-
ment of osteoporosis with osteoporosis liaison
service (OLS). Endocrine Journal 2023;70(5):459-
464. [DOI: 10.1507/endocrj.EJ23-0040].

Ahire JJ, Kumar V, Rohilla A. Understanding os-
teoporosis: Human bone density, genetic mecha-
nisms, gut microbiota, and future prospects.
Probiotics and Antimicrob Proteins 2024;16(3):1-9.
[DOI: 10.1007/s12602-023-10185-0].

Magbool T, Ishaq H, Kashif S, et al. Osteoporosis
KAP In Karachi: A Quantitative Cross-Sectional
Study. Journal of Population Therapeutics and Clin
ical Pharmacology 2023;30(18):2890-2898. [DOI:
10.53555/jptcp.v30i18.3352].

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Toh LiShean TL, SiewMei L, BinChia W, Wong
KokThong WK, Low BeeYean LB, Anderson C.
The development and validation of the osteoporo-
sis prevention and awareness tool (OPAAT) in Ma-
laysia. 2015;10(5):2-19. [DOI: 10.1371/journal.
pone.0124553].

Dean AG SK, Soe MM. OpenEpi, Epidemiologic
Statistics for Public Health. 2013/04/06. 301. Avail-
able from: https://www.openepi.com/SampleSize/
SSPropor.htm. Accessed on. 10" February 2024.

Ebeling PR. Vitamin D and osteoporosis. Feld
man and Pike’s Vitamin D. Elsevier; 2024: 411-43
3. [DOI: 10.1016/B978-0-323-91338-6.00 020-3].

Visht S, Singh G. Beneficial Aspects of Nutra
ceuticals in the Management of Osteoporosis.
Nutraceuticals and Bone Health 2024:25-57. [DOI:
10.1201/9781003415084-4].

Jafri L, Majid H, Farooqui AJ, et al. Developing and
piloting an online course on osteoporosis using
a multidisciplinary multi-institute approach-a cro
ss-sectional qualitative study. Plos one. 20 24;
19(2):1-17. [DOI:10.1371/journal.pone. 029 16 17].

Lyu FF, Ramoo V, Chui PL, Ng CG. Perceptions
Toward Exercise or Mindful Exercise Participation
Among Patients With Primary Osteoporosis: A Qu
alitative Study. Clinical nursing research. 202 4;
33(1):40-50. [DOI: 10.1177/105477382311985 61].

Enitan SS, Adejumo BI, Adejumo EN, Olusanya
TO, Osakue EO, Ladipo OA, Enitan CB. Empower-
ing women to combat osteoporosis: Unveiling the
causes, consequences, and control strategies.
Aging Commun. 2023;5(3):13. [DOI: https://doi.org/
10.53388/aging202305013].

Thomas T, Paul S. A study to assess the os-
teoporosis knowledge and preventive practice
among menopausal women: A community based
survey. Journal of Health and Allied Sciences NU
202;13(03):416-20. [DOI: https://doi.org/10.1055/s-
0042-1757968]

Sanjari M, Yarmohammadi H, Fahimfar N,
Hajivalizadeh F, Hesari E, Mansourzadeh MJ,
Gorgani K, Khalagi K, Hajipour F, Larijani B, Ost
ovar A. Mind the osteoporosis care gap with tim
ely diagnosis: an executive summary of nationwi
de osteoporosis Campaigns 2019-2021. Journal
of Diabetes & Metabolic Disorders. 2023;22( 2):
1365-72. [DOI: https://doi.org/10.1007/s40200-023
-01257-7]

Alghamdi A, Almutairi OA, Algam RA, Jambi A,
Alharthi HS, Mosli H. Evaluation of osteoporosis
perception among Saudi Arabian premenopausal
women: a cross-sectional survey study using the
Osteoporosis Knowledge Assessment Tool (OK
AT). Cureus. 2023;15(9):1-6. [DOI: https://doi.org/
10.7759/cureus.45191]

This open-access article distributed under the terms of the Creative Commons Attribution NonCommercial 4.0
BY NC

License (CC BY-NC 4.0). To view a copy of this license, visit http://creativecommons.org/licenses/by-nc/4.0/

Annals ASH & KMDC, Vol. 28(1) 33-39

39



