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INTRODUCTION

ABSTRACT

Purpose: Patient education is one of the important components of reducing
the morbidity of osteoporosis. The aim of this study is to validate the Hindi
version of the Osteoporosis Knowledge Assessment Tool (OKAT-H) among a
hospital-based sample in the age group of 1844 years of age. Methods: The
study was conducted in two phases — translation and adaption of the OKAT in
Hindi followed by its validation. The translated tool was analyzed by Flesch
reading ease, McNemar test, Cronbach alpha, difficulty index, discrimination
index, and principal factor analysis. Results: Two hundred and sixty women with
a mean age of 28.3 + 17.2 years were enrolled in the study. The mean score of the
OKAT-H tool obtained in the study was 11.3 £ 2.1. A significant difference was
noted in the scores based on educational qualification or with any family history
of either osteoporosis or fracture (P < 0.05). The Flesch score for the OKAT-H
tool was 86. Inter-item correlation for all the items ranged between 0.15 and 0.5.
The Cronbach’s alpha measured 0.892 suggesting high internal consistency. Items
number 6, 7, 8, 9, 13, and 14 showed a significant difference on the McNemar
test questioning its consistency on test-retest. Conclusion: A new shorter version
of the tool may be developed since six items showed low consistency. The use
of such an instrument in local language would help spread awareness about the
disease as well as help the population in adopting osteoprotective strategies and
also to seek help and advice regarding treatment.
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suggests that knowledge regarding osteoporosis leads
to preventive behavior among the population.! The

ncreasing age leads to a reduction in bone mass and

muscle weakness, which increases the fragility and
risk of falls leading to fractures.'! The quality of life
is also affected by other symptoms such as back pain
and leg pain secondary to low bone mass. These issues
are more pronounced in postmenopausal women and
are growing to become one of the major public health
concerns in developed and developing countries alike.
There are more than 200 million people with osteoporosis
worldwide, leading to around 8.9 million fractures per
year.) In India, the prevalence of low bone mass is
estimated to be around 11.1%-40.3% in females.?!

Patient education is one of the important components
of reducing the morbidity of osteoporosis. Evidence
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knowledge regarding osteoporosis can be gauged through
various methods such as the Facts on Osteoporosis Quiz,
Osteoporosis Questionnaire, Osteoporosis knowledge
Tool, and Osteoporosis Knowledge Assessment
Tool (OKAT) but the inherent heterogeneity in these
questionnaires may show varied results in various
studies.>® There is currently a lack of a reliable and
valid tool to measure osteoporosis-related knowledge and
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behavior among Hindi speaking population of India, and
the presence of such a tool would guide the policymakers
and physicians alike on how to manage and prevent the
disease burden among the population. The OKAT has
been validated in Hungarian and Arabic languages.l’”!
The aim of this study is to validate the Hindi version of
OKAT (OKAT-H) among a hospital-based sample in the
age group of 18-44 years.

METHODS

Study details

The study was conducted at a tertiary care teaching
hospital from February 2022 to May 2022 and women
in the age group of 18-44 years who are fluent in
Hindi and consented to participate were included in
the study. Women who have had a prior diagnosis of
osteoporosis, measurement of bone mineral density,
thyroid disease, inflammatory arthritis, renal disease,
history of hysterectomy, and on hormone replacement
therapy were excluded from the study. The data were
collected by a paper-based method by the authors after
the validation of OKAT-H. Apart from the items in the
OKAT-H, the demographic data regarding the study
participants were also collected. Clearance was obtained
from the institutional review board.

Instrument details

The OKAT is a 20-point questionnaire with “correct,”
“don’t know” and “incorrect” options. They are given
a score of 0 for “incorrect” and “don’t know” options
and a score of 1 for “know” option. The score could
vary from 0 to 20. The tool measures domains such as
knowledge of osteoporosis, its risk factors, prevention,
and treatment options.!”

Sample size

Since the questionnaire consisted of 20 items, a sample
size of at least 100 is needed.'Y) Doubling the sample
size with a dropout rate of 30%, a sample size of 260
was deemed to be adequate.

Translation and validation

The study was conducted in two phases — translation
and adaption of the OKAT in Hindi followed by its
validation. Forward translation of OKAT to Hindi was
done by two independent bilingual translators who
are fluent in Hindi after being explained the meaning
of each item by the authors. It was followed by a
backward translation and the comparison between the
Hindi and English versions was done by two bilingual
translators, one of them being a professional medical
translator and the other being a medical expert on
osteoporosis with high English certification. It was
followed by a group discussion among the authors to

weed out any discrepancy followed up by a pilot study
on 20 women to understand the readability and ease
of administration of the translated tool. Minor changes
were made after the pilot test, after which the second
phase of the study commenced, which included test—
retest to assess reliability in an adequate sample size by
convenience sampling of women in the 25-44 years age
group matching the inclusion and exclusion criteria. The
participants were required to fill out the questionnaire
3 weeks apart.

Statistical analysis

Demographic data will be expressed as ratios and
percentages. In the pilot survey, Flesch reading ease
was measured. Internal consistency reliability was
analyzed by inter-item correlation, which should range
between 0.15 and 0.5. With scores more than 0.5, the
questions tend to be repetitive, and with scores <0.15,
the questions do not seem to relate with each other.
Cronbach’s alpha was calculated to measure internal
consistency. Furthermore, principal components factor
analysis was extracted for the factor of OKAT. Since
using factor analysis for questionnaires with dichotomous
items is problematic, the analysis was based on prevision
studies.”! Exploratory factor analysis was performed
through principal component analysis on 20 items and
yielded one factor with eigenvalues higher than 1. As
the criteria for factor extraction, we applied the factor
loading at a prefixed cutoff value. Pearson correlation
coefficient was used to analyze test-retest reliability.
McNemar’s test was used to identify nonconsistent
items. The index of difficulty was calculated by number
of correct responses/total number of responses. Value
higher than 0.75 means that question was frequently
answered correctly. Item discrimination index (Fergusson
sigma) was calculated, which would examine how the
items differentiate between patients based on their scores.
A score above 0.4 made the item discriminatory. The
statistical analysis was done on SPSS (SPSS Version 27,
Amonk, United States). The sampling adequacy for the
analysis was confirmed by Kaiser-Meyer—Olkin test and
Bartlett’s test of sphericity.

RESuULTS

Two hundred and sixty women with a mean age of
28.3 = 17.2 years were enrolled for the study [Table 1].
The majority of the females resided in rural area (56.2%),
married (85.7%), studied below 10" grade (35%),
and were housemaker (78%) by work. Less than 30%
of the study sample had any comorbidity (26.5%) or
history of drug intake (24.6%) or any family history
of prior osteoporosis (18.8%) or any family history of
fracture (27.3%). The mean score of the OKAT-H tool
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Table 1: Demographic data of the study sample in the

study
n (%)

Age (years)

18-30 156 (60.7)

3144 104 (39.3)
Residence

Urban 114 (43.8)

Rural 146 (56.2)
Marital status

Single 33 (12.8)

Widow 4(1.5)

Married 223 (85.7)
Educational qualification

<10 91 (35)

10" 36 (13.8)

12t 44 (16.9)

Graduate 75 (28.8)

Postgraduate 13 (5.5)
Profession

Housemaker 203 (78)

Job 57 (22)
Comorbidity

Yes 69 (26.5)

No 191 (73.5)
Drug history

Yes 64 (24.6)

No 196 (75.4)
Family history of osteoporosis

Yes 49 (18.8)

No 211 (81.2)
Family history of fracture

Yes 71 (27.3)

No 169 (72.7)

obtained in the study was 11.3 + 2.1. A significant
difference was noted in the scores based on educational
qualification or with any family history of either
osteoporosis or fracture (P < 0.05).

The Flesch score for the OKAT-H tool was 86, which
signified its easy readability. Inter-item correlation
for all the items ranged between 0.15 and 0.5. The
Cronbach’s alpha measured 0.892, suggesting high
internal consistency. The test-retest reliability of 20
items OKAT-H indicated an excellent reliability and
stability of the instrument with Pearson correlation
coefficient of 0.712 (P < 0.05). The first four items had
eigenvalue greater than suggesting multicollinearity and
variance can be attributed to these components. Items
number 6, 7, 8, 9, 13, and 14 showed a significant
difference on McNemar test, questioning its consistency
on test-retest. The index of difficulty is between 0.13
and 0.73 [Table 2]. None of the items scored above 0.75,
suggesting they were not answered correctly frequently.

None of the items had a Fergusson sigma of 0.4 or
above. The measure of sampling adequacy was 0.874,
which was statistically significant (P < 0.001).

DiScuSSION

With growing life expectancy, one of the biggest
challenges for health-care practitioners as well as
patients is the management of chronic illnesses like
osteoporosis. It has been suggested that the management
of such diseases is done effectively if the patient has
adequate knowledge of the disease, both in its preventive
and curative aspects.’®! There is a paucity of instrument
in a local language for the assessment of knowledge
on osteoporosis in various countries. The aim of this
study is to validate the OKAT-H among a hospital-based
sample in the age group of 18—44 years.

This study is the first to validate a OKAT-H tool. A reliable
methodology which involved forward-backward-forward
translation, a pilot study for comprehensibility and
tests for psychometric properties was done. This study
showed good readability, consistency, and reliability of
the OKAT-H tool. The consistency of a few items was
questionable, which can be refined by further large-scale
studies on it. A significant difference was noted in the
scores based on educational qualification or with any
family history of either osteoporosis or fracture. The
results of this translated tool were similar to previous
studies published.l”310:12]

The prevention of osteoporosis is cost-effective as
compared to the curative strategies.['¥] The preventive
strategies can be summarized as adequate calcium intake
and weight-bearing exercise from childhood till thrid
decade of life. Progressive resistance exercises have been
seen to increase bone mineral health in adulthood.!'¥ The
influence of osteoporosis knowledge has not been studied
broadly and widely but the factors can be ascribed
to demographic characteristics such as age, gender,
educational qualification, and history of osteoporosis
in family.'! Conversely, lack of knowledge regarding
the disease makes the patient less likely to adopt the
preventive strategies as mentioned above.l'® Hence, the
use of such an instrument in local language would help
spread awareness about the disease as well as help the
population in adopting osteoprotective strategies and also
to seek help and advice regarding treatment.

Item numbers 6, 7, 8, 9, 13, and 14 showed inconsistency
in this study on test-retest. Similar results with item
numbers 1, 4, 7, 10, and 13 were obtained in the original
study by Winzenberg et al.'” This has led researchers to
work on the shorter version of the tool with improved
psychometric properties. Tadic et al. developed a shorter
version based on their validation results of the original
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Table 2: Osteoporosis Knowledge Assessment Tool-Hindi instrument with the properties of its constituent items

OKAT-H item

McNemar test Index of difficulty Item discrimination index

1. 3TCRAURIGR g8l b HHUR Ug ol STHRI § SIH 3D
P ERI TG WA & |

2. 39 IRt 7 5S8R & 2en & Usd axg oY ThyuT M € |

3. HRIRERT & 58S SErel Asgd g4 & aie  ge # 39

SR BT AT HH gl gl |

4. R 7 ug SRR SETer urh S | |

5. THETER, Vo A 39 SR BT TR el 8 |

6. YR Tgfemdt & 59 I &1 WeRT Sferdsd g1 6 |

7. ATRY =Sl Areh @ die § ft ee It 2 |

8. 80 T & IR ddh Hufehier Hefemd 39 1§ drefa g1t € |

9. 3{yfehiT HETeMdl & Sfta-TepTel H 50 B IH & dTe HH I HH

Teh SR I ¢ B GHHTHT 5l 8 |

10. BRI 1t RPR &1 IRRFP WA 39 I FY AHUTH HRATR |

11. IR U Sta el , AR 3R AHHON & YR W 39

TP B B TR BT 3TAM o Geball & |

12.@13@@3@@@%@@@%%@%@3

ST |

13. TRAfG A & i g i & 58 TRaTd ATeRT § SRy

qmtgﬁg%m% i 1 3 @Ml 3, 84 Uqdar

14. SIHg Y STl H TRedl gl 3P , [

wwm@mﬁmm@mm%

15. HIA DA B M & I T W 21 bl ¢ |

16. At ATCRT A IRT G A 39 T 1 TRl Sl T 2 |

17. 3fq@YfH AR & THS BT Y- 39 I BT [T FeTal 3 |

é%mdaaﬁ$ma%1omﬁ@ﬁmmﬁ
|

19. AN(d & §¢ §F ® HRUIGH dId 8881l df HHSRI I gIRAM
R FETH |

20. T T BT HRIR SaTel YR & I a1 ¢ |

1.000 0.582375 0.619718
1.000 0.1341 0.169014
0.070 0.436782 0.619718
0.065 0.329502 0.394366
0.267 0.448276 0.478873
<0.001 0.482759 0.507042
0.022 0.643678 0.521127
0.021 0.574713 0.676056
0.035 0.482759 0.704225
0.070 0.172414 0.098592
0.332 0.517241 0.478873
0.227 0.478927 0.464789
<0.001 0.731801 0.267606
<0.0001 0.67433 0.380282
0.125 0.348659 0.169014
1.000 0.226054 0.197183
1.000 0.524904 0.633803
0.092 0.283525 0.380282
0.109 0.390805 0.507042
0.549 0.386973 0.408451

OKAT-H: Osteoporosis Knowledge Assessment Tool-Hindi

20-item tool.'” The shorter version consisted of nine
items that had improved psychometric properties and
would presumably take lesser time to complete. A similar
study would be the step forward to identify moderate or
low consistency items in OKAT-H and develop a shorter
version excluding those items. The shorter version can
be compared with the original tool for further validity.

This study has its set of limitations. As with studies
which are cross-sectional in nature, the results may not
be externally valid. Although the study participants were
randomly selected, selection bias cannot be ruled out due
to the absence of blinding of the researcher. There was
unequal distribution of the various groups created on
the basis of demographic factors. Discriminant analysis
was not conducted in this study. This study excluded
men, which can be considered important because of
patriarchy existing in the families of the region. The
females usually seek prevention or treatment for their
ailment through the males of the family. The adequacy
of the sample size is the strength of the study. This is
the first study to translate the OKAT tool and identify

its psychometric properties. The study was based in
an area that could be considered representative of the
rural parts of the country. This tool would enable its
greater community usage for spreading awareness about
the disease without the active direct involvement of
health-care practitioners.

CONCLUSION

With growing life expectancy, one of the biggest
challenges for health-care practitioners as well as
patients, is the management of chronic illnesses like
osteoporosis. The mean score of the OKAT-H tool
obtained in the study was 11.3 + 2, pointing toward
a low level of knowledge regarding the disease. The
Cronbach’s alpha measured 0.892, suggesting high
internal consistency. A new shorter version of the
tool may be developed since six items showed low
consistency. The use of such an instrument in local
language would help spread awareness about the disease
as well as help the population in adopting osteoprotective
strategies and also to seek help and advice regarding
treatment.
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