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ABSTRACT

Accurate assessment of cardiorespiratory function, muscular strength, and
endurance seems necessary to be aware of, provide exercise interventions, and prevent subsequent
diseases. Therefore, the current research aimed to develop a comprehensive tool for assessing
cardiorespiratory, muscular strength, and endurance function in people with intellectual disabilities.
[VETIEE The current research is fundamental and practical in terms of purpose. In this study, the
psychometrics of 51 specific intellectual disability tests were used to develop a tool for measuring
cardiorespiratory function, muscular strength, and endurance. The face validity of the instrument
through a 51-test questionnaire by 15 experts and 15 intellectually disabled educators, the content
validity through a 51-test questionnaire by 15 experts, and the construct validity through a 19-test
questionnaire by 243 intellectually disabled educators were examined. The tool’s reliability was
checked through internal, intra-rater, and inter-rater consistency. Internal consistency was estimated by
calculating the Cronbach alpha. The intra-rater and inter-rater reliabilities were also checked through
the implementation of the tests by 18 people with intellectual disability in three time points and with
three raters through the internal correlation index (ICC), confidence interval (Cl), and standard error of
measurement (SEM). Data analysis was done through exploratory and confirmatory factor analysis with
AMOS version 26 and SPSS software, version 22.

(ST Based on the content validity ratio (CVR) estimation, 19 out of 51 tests had a content validity
ratio higher than 0.49, and the rest were excluded. Regarding construct validity, 10 out of 19 tests
were removed, and the final 9 tests were approved for evaluating cardiorespiratory function, muscular
strength, and endurance. Exploratory factor analysis extracted three latent factors that explained 46.21%
of the total variance. Confirmatory factor analysis confirmed the final construct model. The factor
analysis results included KM0O=0.829 and BT=4706.93 (P<0.0001).

[T The current study provided a special set of tests for people with intellectual disability regarding
cardiorespiratory assessment (one test), strength (four tests), and muscular endurance (four tests) after

Received: 22 Aug 2022 psychometry of 51 specific tests. By using this set of tests, it is possible to make an accurate assessment
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Introduction

ntellectual disability due to structural ab-

normalities and brain function leads to a

decrease in cognitive and adaptive pro-

cesses. From a medical point of view,

intellectual disability should not be rec-
ognized as a neurological disorder. However, it can be
one of the signs of a nervous disorder, such as spasms
or weakness. Due to the spread of this disease, if it is not
controlled, daily problems will increase and have conse-
quences (including increased movement disorders, psy-
chological complications, and treatment costs) for both
the individual and society. People with intellectual dis-
abilities have a low level of physical activity due to in-
tellectual disorders and tend to have sedentary lifestyles.
They are reluctant to participate in regular physical activi-
ties requiring sports rehabilitation. Accurate evaluation of
cardiorespiratory function, muscular strength, and endur-
ance seems necessary to be aware of, provide exercise in-
terventions, and prevent subsequent diseases. Therefore,
the current research aimed to develop a comprehensive
tool for specific evaluation of cardiorespiratory, muscular
strength, and endurance function in people with intellec-
tual disabilities.

Materials and Methods

The present research started with collecting qualitative
data through a questionnaire. After preparing a model
scale for compiling cardiorespiratory fitness, muscular
strength, and endurance tests, the study continued collect-
ing quantitative data using the survey method. Finally, the
data were analyzed and concluded. As a result, the present
research is a hybrid project conducted in two phases, qual-
itative and quantitative, and their combination. Through
library studies and electronic resources and referring to
experts, a set of tests of cardiorespiratory fitness, muscular
strength, and endurance for people with intellectual dis-
abilities was compiled. Thus, all cardiorespiratory fitness,
strength, and muscular endurance tests that are included
in Brockport, Special Eurofit, FitnessGram, Alpha, Fun
Fitness, the SAMU DIS-FIT, ACSM, ID-fitscan, SFT,
PERF-FIT, and CSTF for intellectually-disabled people
are collected. Also, tests of cardiorespiratory fitness, mus-
cular strength, and endurance, which were not included in
these tools but have been used in the last 20 years’ articles
in the field of intellectual disability, were collected as a set
of tests and in the form of a questionnaire. The collected
questionnaires were given to experts and trainers to check
their validities and reliabilities.
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The current research is fundamental and practical in
terms of its purpose. In this study, the psychometrics of 51
specific tests of intellectual disability people were used to
develop a tool for measuring cardiorespiratory function,
muscular strength, and endurance. The face validity of the
instrument through a 51-test questionnaire by 15 experts
and 15 intellectually disabled educators, the content va-
lidity through a 51-test questionnaire by 15 experts, and
the construct validity through a 19-test questionnaire by
243 intellectually disabled educators were examined. The
tool’s reliability was checked through internal, intra-rater,
and inter-rater consistencies. Internal consistency was es-
timated by calculating the Cronbach alpha. The intra-rater
and inter-rater reliability were also checked through the
implementation of the tests by 18 people with intellec-
tual disability in three time points and with three raters
through the internal correlation index (ICC), confidence
interval (CI), and standard error of measurement (SEM).
Data analysis was done through exploratory and confir-
matory factor analysis with AMOS software, version 26
and SPSS software, version 22.

Results

The results of the questionnaires were analyzed to de-
termine the tests that qualified to be included in the tool.
In this analysis, the primary tests of cardiorespiratory fit-
ness, muscular strength, and endurance for the intellec-
tually disabled were determined. Finally, among the 51
potential tests available, 19 tests were extracted to the
content validity stage. Also, 9 tests in cardiorespiratory
fitness (one test), upper body strength (two tests), middle
body strength (one test), lower body strength (one test),
upper body endurance (two tests), middle body endur-
ance (one test), and lower body endurance (one test) were
confirmed and extracted in the construct validity stage
through exploratory factor analysis (Table 1). The results
of exploratory factor analysis showed that the three hid-
den factors had values of 1.618, 1.342, and 1.198, re-
spectively. The three extracted factors explained 46.21%
of the total variance of the cardiorespiratory, muscular
strength, and endurance function measurement tools.
Then, it was evaluated with the help of confirmatory fac-
tor analysis and fit indices of the constructed model. The
Kaiser-Meyer-Olkin index was 0.829, and Bartlett’s test
was 4706.930 (P<0.0001).

Conclusion

The purpose of this study was to present a set of practical
tests to assess cardiorespiratory, muscular strength, and
endurance function in people with intellectual disabilities.
The set includes previous studies’ existing and reviewed
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Table 1. Final tests of tool for measuring cardiorespiratory, muscular strength, and endurance function in people with intellectual

disabilities
No. Test
1 Cardiorespiratory fitness One-Mile run-walk
1 Handgrip strength
Upper body strength
2 1-RM using weight machines (no free weights)
1 Middle body strength Trunk lift
1 Lower body strength Hand-held dynamometer
1 90-degree push-up
Upper body endurance
2 Modified pull-up
1 Middle body endurance Curl-Up
1 Lower body endurance The 30 s chair stand (30sCS)

tests and is more accurate than all. In this study, the appro-
priate psychometric properties and validity of the factorial
structure of the questionnaire were confirmed. In total, the
face validity, content, and construction of the tool were
approved by experts and trainers. After reducing the tests
from 52 to 9 tests, the tool’s reliability was confirmed at
a very good level. Considering the relationship between
cardiorespiratory function, muscular strength, endurance,
and health in people with intellectual disabilities, we need
to standardize and create specific valid evaluation tests to
have effective preventive interventions. This study has
compiled and reported the required tests.
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18. Construct Validity
19. Exploratory Factor Analysis, EFA
20. Kaiser- Meyer- Olkin
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16. Content Validity Ratio (CVR)
17. Content Validity Index (CVI)
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28. Average Variance Extracted; AVE

29. Maximum Shared Squared Variance; MSV
30. Reliability

31. Standard Error of Measurement, SEM

Jae T Gln @588 sty e 5" sanls
Sl aadt S Ay oo g ailiw] bl oaudall |
S 54y AMOS 5 SPSS (sl l38la 5SS a4 ™ sledien o
Oy 99,52 4o aar gl ol oy p V7 5 TV s L
B sgdme Gh3lp (2955 patld )Sen g 5 e raizmen
oals TTeo,s Ol ygdoe Sl aia, (a3ls (CMIN)
ol Teadloy o asls Sl lalie
42 )04 5 jgdome o gl o g Mosd o 35l 2555

Y5 Y] &b o) 2 (CMINIDF) (1

83l (e Jso 1,519 9 1) %0 (a2l

ol el (2 SeS a ojle 1STg 5 1 Ken 2,

21. Confirmatory Factor Analysis, (CFA)

22, Goodness of Fit

23, Maximum Likelihood

24, Root Mean Square Error of Approximation
25, Comparative Fit Index

26. Normed Fit Index

27. Adjusted Goodness of Fit Index
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32. Difficulty
33. Relevancy
34. Ambiguous
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35. Average Variance Extracted

36. Maximum Shared Squared Variance
37. Convergent Validity

38. Divergent Validity

40. Rosner 39. Composite Reliability
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41. Main Streaming or Integration
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