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Accuracy In Measurement

Validity and Reliability



Reliability, &l 2| &, & &

m Precision, reproducibility, repeatibility

m Source of variability :
e observer, test instrument -> measurement error

e subject -> biological variation

m test-retest reliability, inter-rater reliability, internal consistency

m Especially important when true state could not be known

e stress level, dietary intake, etc.



Evaluating Reliability of Study variables

m Test-retest reliability
m Degree of correspondence bwt. answers at different points in time
m Shorter period preferred (2-4 weeks)
m Pearson correlation coefficient for interval-level data
m Spearman rank order coefficient for ordinal-level data

m Inter-rater reliability
m Equivalence of information among different gatherers or raters
m Pearson correlation, Spearman rank order, kappa coefficients

m Internal consistency reliability
m Constructing and evaluating summary scales
m Inconsistency of different items intended to measure same concepts
m Corrected item-total correlation >0.4
m Split-half reliability



Reliability

- Assessment of reliability
R2

Ds+ Ds-
Rl ps+ | a b a+b
Ds - C d c+d
a+c b+d

1) proportion of overall agreement : (a+d) / (a+b+c+d)
e two measurements should be independent of each other

e percent exact agreement, most commonly used



Reliability

- Assessment of reliability

R2
R1 Ds+ Ds-
Ds+ a b a+b
Ds - C d c+d
a+c b+d

2) Kappa statistic : (Po - Pc) /(1 - Pc), agreement beyond chance
- Po : Proportion of overall agreement, (a+d)/(a+b+c+d)
Pc : Proportion of chance agreement,
[(atb)(atc) + (b+d)(c+d)] / (a+b+c+d)2
- >0.8 excellent agreement

0.6-0.8 good agreement



Validity, EI& &

- should be reliable, gold standard

- Assessment of validity

Gold standard

Ds+ Ds-

T+ | a b
Test T- C d
a+c b+d

a:. True positive (TP)
c: False negative (FN)

a+b
c+d

b: False positive (FP)
d: True negative(TN)



Validity

= Sensitivity(Sn), 212 & : a/(a+c)
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= Specificity(Sp), S0l % : d/(b+d)
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Validity
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Validity

m 2 HAXE IIE2CZE Sn, 1-Sp € Hldt
m Receiver Operating Characteristic(ROC) Curve €
= Area Under the Curve (AUC) : ZAIS & T E =& Hlol= XN E
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Validity

m Positive predictive value(+Pv), &4 IS % : a/(a+b)
o ZAOIA A0l LIRS M, &M= 2HO| UAS &S

= Negative predictive value(-Pv), S 0% : d/(c+d)
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Validity

m Serial measurements,

HAAUNA LLTIOH0| THS AL &S DE 2AIA LH0|B SHAE A
— lower Sn, higher Sp, and higher +Pv & Z 1}

— | testwith higherSn £ 82N &HE

m Parrallel measurement,
-0j 2AE SAI0 B2, E|ASHE HAHA LA0|SH SIS

32
—> lower Sp, lower +Pv, and higher Sn € Z 1}



Evaluating Validity of Study Variables

m Are we measuring what we want to measure ?

= Content validity (L{ZEIE &)

e representativeness or sampling adequacy of the content
e Content validation is basically judgmental

= Criterion validity (EHEIE T)
e Evaluated in comparison with an ‘expert’ judgment or a
previously validated instrument

e Concurrent, predictive validity

= Construct validity (& EIE &)

e What factors or construct account for variance in test performance
e Try to validate the theory behind the test, nature of reality



