Folia Medica

Folia Medica 66(2):264-268
DOI: 10.3897/folmed.66.€120535

U tha medica

An Osteoporosis Knowledge Assessment
Instrument - Development and Validation

Daniela Taneva!l, Angelina Kirkova—Bogdanovaz, Marieta Todorova!, Veselina Bukova®

! Department of Nursing Care, Faculty of Public Health, Medical University of Plovdiv, Plovdiv, Bulgaria
2 Department of Medical Informatics, Biostatistics and E-learning, Faculty of Public Health, Medical University of Plovdiv, Plovdiv, Bulgaria

Corresponding author: Daniela Taneva, Department of Nursing Care, Faculty of Public Health, Medical University of Plovdiv, 15A Vassil Aprilov
Blvd., 4002 Plovdiv, Bulgaria; Email: taneva.daniela@abv.bg

Received: 8 Feb 2024 ¢ Accepted: 9 Mar 2024 ¢ Published: 30 Apr 2024

Citation: Taneva D, Kirkova-Bogdanova A, Todorova M, Bukova V. An osteoporosis knowledge assessment instrument — development
and validation. Folia Med (Plovdiv) 2024;66(2):264-268. doi: 10.3897/folmed.66.e120535.

Abstract

Introduction: The consequences of osteoporotic fractures are extremely detrimental to the individual as well as to society. Adopting
effective preventative measures is a top public health priority.

Aim: This paper deals with the development and validation of an osteoporosis knowledge measurement tool.

Materials and methods: The study sample included 335 healthy women aged between 25 and 51 years. The osteoporosis knowledge
measurement tool is an adapted version of the osteoporosis knowledge assessment tool (OKAT). To determine the validity and reliabil-
ity of the tool, we examined the psychometric properties. Nonparametric methods were used for the statistical analysis.

Results: Flesch reading ease index was 55.14. The Cronbach’s a value was 0.884. The corrected item-total correlations varied between
0.340 and 0.611. The items’ mean difficulty was 0.46. The mean discrimination index was 0.61. The mean score of the sample was
M=12.64+5.164, a little bit higher than 50% of the success rate.

Conclusion: The tool can be used in different settings to assess educational needs and plan interventions. The results indicate a need

for educational and preventive initiatives.
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INTRODUCTION

Osteoporosis is a disease with significant social implica-
tions that initially presents as an inconspicuous condition
but can cause serious complications in later stages. Osteo-
porotic fractures are a serious public health problem. The
consequences of these fractures have major negative eco-
nomic effects on society as a whole as well as on individu-
als. They are associated with long-term difficulties in car-
rying out daily activities, long-term treatment, permanent
disability, and job loss. Impaired quality of life and depen-
dence on care provided by relatives or medical personnel
leads to social isolation and low self-esteem.[!)

An important public health priority is the implementa-
tion of effective prevention strategies. Bone density before
menopause is as important as bone loss after menopause
in predicting the risk of future fractures. Aging people can
increase their bone density through healthy behaviors that
include proper diet, physical activity, and a healthy lifestyle.
Women of active age from 25 to 51 are a very important
target group for prevention. Results of a study!® showed
that more than half of the surveyed women over 45 were
not informed about the disease, 85.7% did not take enough
calcium, and 30.5% had a family history, which is a risk fac-
tor for osteoporosis.

There are studies in the scientific literature that assess
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the risk of developing osteoporosis among women of active
age, but the implementation of prevention methods aimed
at lifestyle changes requires active work in the group and
at the individual level. Calcium-rich foods and exercise are
recommended to increase bone density among premeno-
pausal women. Endicott?® believes that health education
about risk factors and preventive measures for osteoporo-
sis should begin well before menopause. Education cam-
paigns aimed at raising awareness of the condition, its risk
factors, and ways to reduce them should target both wom-
en active reproductive age and young people in school.
Increasing health knowledge is a predictor of motivated
engagement for long-term preventive behavior. Planned
health education aims at changing attitudes, beliefs, and a
greater self-efficacy!* and is built upon a valid and reliable
diagnostic tool to assess the knowledge of osteoporosis of
the targeted population. For this purpose, we developed
an adapted version of OKAT®! that takes into account the
cultural peculiarities and lifestyle of women in Bulgaria.

AIM

This paper deals with the development and validation of an
osteoporosis knowledge measurement tool.

MATERIALS AND METHODS

Sample selection and description

The participants, 335 healthy women aged between 25 and
51 years, were selected randomly from the city of Plovdiv
and the Plovdiv region. After being informed about the pur-
pose of the study, the women agreed to participate volun-
tarily and anonymously. A paper-based questionnaire was
administered to the participants. The study was approved
by the Institutional Ethics Committee of the Medical Uni-
versity of Plovdiv (protocol No. 1/19.01.2023). The opinion
of the Committee was that the research meets the standards
of ethics and complies with the requirements of the Hel-
sinki Declaration, the principles of good clinical practice,
Bulgarian laws, and regulations for conducting clinical and
scientific research with the participation of people.

Development of the instrument

Our osteoporosis knowledge measurement tool is an adapt-
ed version of the OKAT.I®) OKAT was translated from En-
glish to Bulgarian by a professional licensed translator with
experience in translating medical literature. We examined
the statements in detail, paraphrased some of them, and
left others without change. We added new statements and
produced an assessment tool that contained 27 statements.
Then we submitted the questionnaire to three experts - a
rheumatologist, an endocrinologist, and a specialist in gen-
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eral medicine. On the experts’ advice, we modified some
of the questions to avoid ambiguity and improve validity.
Each of the items had three answer options: yes, no, and I
do not know. Indication of the correct answer was consid-
ered a correct response, and incorrect responses are con-
sidered those that indicated an incorrect answer and the “I
do not know” answer. We assigned 1 point for each correct
response and 0 points for each wrong one.

Validation procedure

To determine the validity and reliability of the question-

naire, we examined the following psychometric properties:

o Flesch reading ease. We did not find a Flesch reading

ease formula validated for the Bulgarian language,

so we calculated this index according to the formula

proposed by Ivanov et al.[% for text readability in ac-

ademic texts in Russian as a Slavonic language close

to Bulgarian. The scores ranged between 0 and 100 - a

greater value meant easier reading and better under-
standing by people.

« Internal consistency measurement Cronbach’s a. We
excluded the items that would increase the scale’s
homogeneity of omitted. We considered acceptable
Cronbach’s a >0.70.

o Corrected item-total correlations. Items with neg-
ative or low correlation should not be included in
the assessment tool, because they do not correlate
enough with the scale. A correlation lower than 0.3
was considered negligible.”’

o Items discrimination index (DI). We calculated it as
the difference between the mean score on an item of
the students in the first 27th percentile of scores on
all items ranging from the highest to the lowest and
the mean score on the same item of the students in
the last 27th percentile. DI of 0.40 and up indicates a
good item’s distinguishing ability.(®!

Items’ difficulty level was defined as the ratio between
correct responses and all answers. Higher values mean eas-
ier questions. The optimal range was 20-80%.8) We accept-
ed items with a difficulty level lower than 0.75.5°)

Statistical analysis

We did not use any software for the determination of the
Flesch reading ease index, due to the lack of the corre-
sponding functionality for the Bulgarian language in MS
Word. The index was calculated independently by two of
the authors. We accepted that the index was accurate when
the results of the two separate calculations were identical.
We calculated the difficulty and discrimination index of
the statements in MS Excel. The rest of the statistical anal-
ysis was done in SPSS v. 23. The nonparametric methods
of Kruskal-Wallis and Mann-Whitney tests, and Spearman
correlation were used for the analysis of ordinal variables
and variables that were not normally distributed. Central
tendencies were reported with a mean value and a standard
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deviation (M+SD). We assumed a level of statistical signi-
ficance a=0.05.

RESULTS

The Flesch reading ease index was 55.14. The Cronbach’s
a value was estimated at 0.790. Item-total statistics indi-
cated that removing items 2, 3, 17, and 19 would increase
Cronbach’s a value. These items also had negative correct-
ed item-total correlations. We removed items 2, 3, 17, and
19, performed the analysis again, and received Cronbach’s
a=0.884 for a scale with 23 items that do not necessitate
any omissions. The corrected item-total correlations varied
between 0.340 and 0.611. The items’ difficulty varied be-
tween 0.23 and 0.66. The mean difficulty of all items was
0.46. The DI was negative for items 2, 3, 17, and 19. For
the rest of the statements the DI varied between 0.43 and

0.81, mean D-value 0.61. We removed items 2, 3, 17, and 19
from the scale. The psychometric properties by items of the
osteoporosis knowledge measurement tool are presented in
Table 1.

The mean score of the sample in the developed assess-
ment scale was M=12.64+5.164.

DISCUSSION

We aimed to create an instrument assessing knowledge
about osteoporosis validated for the Bulgarian population.
We have carefully selected statistical methods to investigate
the reliability of a psychometric test for measuring knowl-
edge. In validating a similar instrument, the test-retest
method was used.[>!%) We did not use the test-retest meth-
od on purpose because there was a chance that the first fill-
ing out of the questionnaire would pique the respondents’

Table 1. Psychometric characteristics of the scale with items 2, 3, 17, and 19 removed

Ttems Difficulty l?isct"imina— Item—tot.al
tion index correlation
1. Osteoporosis leads to an increased risk of bone fractures. 0.66 0.57 0.496
4. Higher bone density in childhood protects against the development of 0.35 0.43 0.370
osteoporosis later in life.
5. Women suffer more from osteoporosis. 0.55 0.67 0.512
6. People with lighter skin color are at a higher risk of developing osteoporosis. ~ 0.23 0.46 0.369
7. Low bone density can be the cause of bone fracture in minor traumas. 0.55 0.81 0.611
8. Most people develop osteoporosis by the age of 80. 0.39 0.67 0.486
9. After the onset of menopause (the cessation of menstruation), most women  0.34 0.64 0.438
can expect at least one fracture.
10. A family history of osteoporosis is an important prerequisite for the 0.50 0.81 0.605
development of the disease.
11. Smoking can contribute to the development of osteoporosis. 0.37 0.59 0.422
12. Moderate physical activity outdoors protects against osteoporosis. 0.47 0.78 0.569
13. Playing sports in childhood prevents the development of osteoporosis in 0.47 0.67 0.487
adulthood.
14. Exposure to direct sunlight for at least 30 minutes a day prevents the 0.55 0.61 0.496
development of osteoporosis.
15. The daily intake of milk and milk products supplies the body with enough ~ 0.58 0.62 0.474
calcium.
16. Fish is a good source of calcium. 0.63 0.52 0.401
18. Eggs are a good source of calcium. 0.59 0.58 0.473
20. Raw nuts are a good source of calcium. 0.59 0.66 0.556
21. Daily alcohol use suppresses the formation of new bone density. 0.37 0.60 0.444
22. Calcium supplements alone can prevent bone loss. 0.36 0.49 0.406
23. 1 can determine my risk of developing osteoporosis based on my lifestyle. 0.36 0.57 0.453
24. Hormone therapy contributes to bone loss at any age. 0.30 0.53 0.425
25. It is important to prevent osteoporosis before the age of 40. 0.66 0.60 0.489
26. There is an effective therapy for osteoporosis. 0.42 0.59 0.419
27. Osteoporosis is a treatable disease. 0.37 0.50 0.340
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interest, and they would seek more information about the
disease and its causes. This would skew the results of a sec-
ond fill and the statistical results would be biased. In the de-
velopment of OKAT as a valid and reliable tool to measure
knowledge in osteoporosis, the principal component factor
analysis was used.[>! We did not perform a factor analysis
because of the dichotomous type of the variables. There has
been considerable controversy surrounding the appropri-
ateness of using factor analytic techniques for dichotomous
variables.!'!] The factor analysis in the case of dichotomous
variables will often lead to artificial factors.!!?!

We achieved the set validity and reliability requirements.
The questionnaire we created based on OKAT with add-
ed statements had a good Flesch reading ease index, 55.14,
higher than those reported by Winzenberg et al.*) (45) and
Tardi et al.[’! (44). The calculated Cronbach’s a=0.884, after
removing four of the statements, showed a good internal
consistency of the test, also supported by the corrected
item-total correlations, all within the preset limits. Items’
difficulty range was satisfactory, there were neither very
easy nor very difficult questions. The differences between
mean, median, and mode indicated a normal to slightly
easy assessment, which was also confirmed by the average
difficulty being slightly less than 0.50. The four reliabili-
ty-compromising statements were found to have a negative
discrimination index. They were removed from the pool.
All questions in the final version had a discrimination in-
dex within the desired range. This measure shows the item’s
ability to differentiate between “good” and “poor” partici-
pants. The DI indicates the extent to which the answers to
the question are a result of knowledge rather than guess-
work. The mean D-value for the tool was 0.61%, which is
higher than those reported by Tardi et al.l’! (50.4%), and
Winzenberg et al.’) (44%).

The mean test score was 55% of the maximum of
23 points and was higher than the scores reported by
Winzenberg et al.l’) (44%) and Sayed-Hassan et al.l% (less
than 50%).

CONCLUSION

The results show that we succeeded in developing a valid
and reliable osteoporosis knowledge measurement tool
for the Bulgarian population. It can be used in different
settings to assess educational needs and plan interven-
tions. The mean score of the sample was a little bit higher
than 50% of the success rate for this assessment, which
indicates a need for educational initiatives and preventive
activities.
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Pe3tome

BBepeHme: TTocmencTBIA 0CTEONOPOTIYECKIX ePeIOMOB YPe3BbIYalTHO BPeIHbI KaK A YeJIoBeKa, Tak 1 [ obuectsa. IlpunaTue
3G PeKTUBHBIX TPOPMUIAKTUYECKUX Mep ABJIACTCS INIABHBIM IPMOPUTETOM OOIeCTBEHHOTO 3paBOOXPAHEHNA.

Lienb: B nanHOIT cTaThe peun UAET O pa3paboTKe Vi IIPOBEPKe MHCTPYMEHTA M3MePeHIsI 3HAHNUIT 06 0CTeomopose.

MaTtepuanbl n MeToAbl: B BoI6OPKY mcceoBanms BOIUIN 335 300pOBBIX KEHIIMH B Bo3pacTe oT 25 10 51 ropa. VIHCTpyMeHT n3mepe-
HIIA 3HaHMIL 06 0CTeOHopo3e MpeACcTaB/IsIeT OO0l afaITUPOBAaHHYIO BEPCUIO MHCTPYMEHTa OLIeHKN 3HaHuUiT 06 ocTeonopose (OKAT).
YT06bI ONpefeNTb BAIMAHOCTD M HAAEKHOCTD MHCTPYMEHTA, MBI MICC/IEfOBA/IN IICUXOMETPIYeCKIe CBOIICTBA. [I/IA CTaTUCTIIIeCKOTO
aHa/M32a MCIO/Ib30BA/ICh HElTapaMeTPU4eCKIe METOJIbI.

Pesynbratbl: Mnpexc Flesch (Flesch reading ease index) cocraBui 55.14. Koadduunent o Cronbach cocrasm 0.884. CxoppexTnpo-
BaHHBIE KOPpeJLALM 001Iero KoM4ecTsa IIyHKTOB BapbypoBamich oT 0.340 10 0.611. CpeHss CI0KHOCTb IYHKTOB cocTaBua 0.46.
Cpennnit nHzeKc gucKkpumyHanuy coctaBu 0.61. Cpenuuit 6at BbIOOpKM cocTaBm M=12.64+5.164, 4T0 HeMHOTO IpeBbiiaeTt 50%
MOKa3arend ycnexa.

3aK/toUeHmne: DToT NHCTPYMEHT MOXKHO MCIIONb30BATh B Pas/IMYHbIX YCTOBIUAX A/ OLEHKM 06pa3soBaTebHBIX IOTPeOHOCTeI! I IIa-
HJIPOBAaHISI XUPYPINIECKIX BMEIIATe/TbCTB. Pesy/IbraThl yKa3bIBaloT Ha HEOOGXOAMMOCTD 00Pa30BaTeIbHBIX 1 IPODIIIAKTIIECKIIX VHI-

ITATUB.

KnwoueBble cnoBa

OlLIeHKa, OCBEIOM/IEHHOCTD, OCTEOIIOPOTNYECKNE IIEPETOMDBI, HpO(l)I/ITIaKTI/IKa
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