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Purpose: The purpose of this study was to evaluate studies on the measurement properties of self-
reported instruments.
Method: This descriptive review included studies on measurement properties that were reported in
Asian Nursing Research over a five-year period from 2016 to September 2020. Nine key measurement
properties were reviewed for each study: content validity, structural validity, internal consistency, cross-
cultural validity/measurement invariance, reliability, measurement error, criterion validity, hypotheses-
testing construct validity, and responsiveness.
Results: The most commonly applied measurement properties were structural validity and internal
consistency. However, structural validity using confirmatory factor analysis or item response theory/
Rasch analysis needs to be rigorously analyzed and interpreted. None of the studies assessed measure-
ment error and responsiveness.
Conclusion: It is recommended for nursing researchers to assess measurement properties beyond
structural validity and internal consistency using more rigorous methodologies.
© 2020 Korean Society of Nursing Science. Published by Elsevier BV. This is an open access article under

the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Clinical nurses and researchers frequently measure objective
parameters (e.g., blood pressure) and subjective parameters [e.g.,
health-related quality of life (HRQOL)] during the work they
perform in the field of nursing. Unlike objective parameters such as
blood pressure, the subjective parameters cannot be directly
measured, and so that they are usually measured using a self-
reported instrument comprising questions about the attributes of
the subjective parameter being measured. In medicine, a patient-
reported outcome (PRO) is a report from patients about a health-
related condition and its treatment that is not interpreted by
anyone else, such as a clinician [1]. Cappelleri et al. [2] noted that
the term of PRO is not limited to patients, being sufficiently broad to
also include healthy persons. A tool or instrument for measuring a
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PRO using a self-reported questionnaire is called a patient-reported
outcome measure (PROM).

When using self-reported questionnaires or PROMs, it is very
important to consider whether the measurement properties are
satisfied. Polit [3] criticized that nurse researchers have mainly
focused on the classical measurement ideas of properties that were
established decades ago by psychometricians, even though new
measurement ideas have evolved and been applied in other health
fields. The group for the COnsensus-based Standards for the se-
lection of health Measurement INstruments (COSMIN) conducted
an international Delphi study with 57 experts to reach consensus
on the terminology of measurement properties and suggested the
following nine key properties for PROMs: content validity, struc-
tural validity, internal consistency, cross-cultural validity/mea-
surement invariance, reliability, measurement error, criterion
validity, hypotheses-testing construct validity, and responsiveness
[4,5]. The purpose of the present descriptive study was to deter-
mine the extent to which psychometric studies on nursing research
have reflected these key measurement properties.
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Table 1 Characteristics of the included instruments and studies.

Concept being
measured

Instrument Study

Instrument
abbreviation

Target
population

Sample size Age, years
Mean ± SD or range

Female, % Study population Setting Country Language Original/
translated
version

Daytime sleepiness PDSS-T [6] Children and
adolescents

522 14.0 ± 1.8 50.6 Children School Turkey Turkish Translated

Quality of life SQOLPOP [7] Adolescents
diagnosed with
cancery

184 14.6 ± 1.4 47.8 Adolescents diagnosed
with cancer

Clinic Turkey Turkish Original

Diabetes: fear of
injecting and self-
testing

D-FISQ [8] Patients with
diabetes

350 47.3 ± 15.1 54.3 Patients with diabetes Clinic Turkey Turkish Translated

Self-efficacy of
evidence-based
practice

K-SE-EBP [9] Nurses 214 23.5 ± 1.5 92.9 Nurses Clinic Korea Korean Translated

Wound-specific
HRQOL

S-CWIS [10] Patients with
diabetic leg/
foot ulcers

140 58.2 ± 10.0 49.0 Patients with diabetic
leg/foot ulcers

Clinic Sri Lanka Sinhala Translated

Sleep disturbance K-MSQ-
Insomnia [11]

College
students

470 21.4 ± 2.0 93.0 College students in
nursing

School Korea Korean Translated

Health literacy HL-SF12 [12] General public 403 44.9 ± 15.8 61.1 Patients Clinic Taiwan Chinese Translated
Parentalefetal

attachment
K-PAFAS [13] Males with a

pregnant
spouse

200 unclear 0 Males with a pregnant
spouse

Community Korea Korean Original

Stress T-SNSI [14] Nursing
students

152 Nursing students School Turkey Turkish Translated

Infertility-related
self-efficacy

K-ISE [15] Infertility
patients

314 60.8% were �35 74.5 Infertility patients Clinic Korea Korean Translated

Post-traumatic
growth

P-PTGI [16] Patients with
cancer

272 52.7 ± 15.5 59.2 Patients with cancer Clinic Iran Persian Translated

Decision conflict K-DCS [17] Elderly 273 77.3 ± 8.2 80.2 Community-dwelling
elderly

Community Korea Korean Translated

Cultural
competence

CCSN-SF [18] Nurses 277
365

29.4 ± 5.7
31.0 ± 7.5

97.1
97.5

Nurses School
Clinic

Korea Korean Short form of
original version

Bullying BBNE [19] Nursing
students

442 21.2 ± 1.6 86.0 Nursing students School Turkey Turkish Partially
translated and
adopted

Social support T-CASSS-HB
[20]

Children and
Adolescents

860 11e14 50.5 Adolescents School Turkey Turkish Translated

Dietary sodium
restriction

DSRQ-I [21] Patients with
hypertension

135 58.2 ± 10.4 54.1 Patients with
hypertension

Clinic Indonesia Bahasa Indonesia Translated

Symptoms of
negative
emotions

K-DASS-21/-12
[22]

Adults 431 39.3 ± 12.1 77.8 Adults Health center Korea Korean Translated

Research utilization M-RUQ [23] Nurses 504/362 42.3 ± 14.1/39.7 ± 10.3 70.6/80.4 Nurses Clinic Italy Italian Translated
Maternal identity MRAS-Form B

[24]
Primiparous
adolescent
mothers

397 18.0 (14e20) 100.0 Primiparous adolescent
mothers

Community Thailand Thai Translated and
modified

Inpatient dignity IPDS [25] Patients Japan, 165; Singapore, 363;
UK, 499

>18 33.9, 33.6, 60.3 Patients Clinic Japan, Singapore, UK Japanese, English Original/
translated

Person-centered
perioperative
nursing

PCPON [26] Nurses 459 31.8 ± 7.8 96.9 Nurses Clinic Korea Korean Original

Drinking behavior CRAFFT [27] Adolescents 8,568 15.9 ± 1.5 41.7 Adolescents School Korea Korean Translated and
modified

Physical-activity
motivation

C-BREQ-2 [28] General public 204 79.6 ± 8.7 55.4 Nursing-home
residents

Nursing home China Chinese Translated
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Method

Studies on the measurement properties of self-reported in-
struments were selected from Asian Nursing Research that had been
published over a five-year period, which comprised a sample of 186
studies published from 2016 to September 2020. These studies
included 29 psychometric studies, of which two were eliminated
due to proxy measurements, and therefore 27 studies were
reviewed based on the nine measurement properties suggested by
the COSMIN.

Results and discussion

General characteristics of the included instruments and studies

Table 1 presents the 27 studies in which the identified in-
struments were evaluated [6e32]. The studies were conducted in
clinic, community, and/or school settings, and they had sample
sizes ranging from 81 to 8,568 participants. The largest proportion
of studies were conducted in South Korea (n ¼ 12, 44.4%), followed
by Turkey (n ¼ 6, 22.2%) and China (n ¼ 3, 11.1%), with one study in
each of Indonesia, Italy, Thailand, Iran, and Sri Lanka. In addition,
there was one international collaboration study involving Japan,
Singapore, and the UK. Five studies (18.5%) developed a new in-
strument [7,13,25,26,28], while the remaining tested translated or
short versions of existing instruments.

Content validity

Content validity is themost importantmeasurement property of
an instrument, because it may affect the likelihood of the instru-
ment fulfilling other measurement properties [33]. Content validity
is defined as the degree to which the content of an instrument
adequately reflects the construct being measured [4], in terms of
the three aspects of relevance, comprehensiveness, and compre-
hensibility [34]. In the present study, 21 of the included studies
(77.8%) assessed the relevance using a content validity index,
although the method used for the relevance was not clearly re-
ported for 2 of them [24,25]. Comprehensibility and comprehen-
siveness were assessed in 48.2% (n ¼ 14) and 3.7% (n ¼ 1) of the
studies, respectively (Table 2).

The availability of a definition of the construct being measured
should be a prerequisite for the content validity of a new instru-
ment. In this study, conceptual definitions were clearly reported for
only two [26,29] of the five newly developed instruments (Tables 1
and 2). The systematic review of a disability index by Ailliet et al.
[35] revealed that the instrument was unclear regarding what it
aims tomeasure and recommended developing a newneck-specific
instrument with a clear definition.

Internal structure

The structural validity, consistency, and cross-cultural validity/
measurement invariance were measured to determine the internal
structure of each self-reported instrument. Assessments of struc-
tural validity should be preceded by assessments of the internal
consistency or cross-cultural validity/measurement invariance [5].

Structural validity
Structural validity is defined as the degree towhich the scores of

a measurement instrument adequately reflect the dimensionality
of the construct being measured [4], and it can be assessed using
factor analysis and item response theory (IRT)/Rasch analysis. The
present study (Table 2) found that factor analysis was performed in



Table 2 Content validity, structural validity, internal consistency, and cross-cultural validity/measurement invariance.

Instrument
abbreviation

Content
validity

Structural validity Internal consistency Cross-cultural validity/
measurement invariance

D R Cb Cv EFA CFA or IRT/Rasch analysis

Number
of factors

Explained
variance, %

Fit indices AVE Discriminant
validity using

AVE

Cross-validation
with same/

different samples

Composite
reliability

PDSS-T [6] B 1 41.1 RMSEA ¼ .07,
GFI ¼ .97.
CFI ¼ .97,
NFI ¼ .96,
NNFI ¼ .95,
IFI ¼ .97

Same Cronbach a

SQOLPOP [7] B 1 80.4 c2/df ¼ 4.50,
GFI ¼ .90,
CFI ¼ .91,
NFI ¼ .90,
IFI ¼ .91,
RMSEA ¼ .079

Same Cronbach a

D-FISQ [8] B B 2 c2/df ¼ 1.00,
GFI ¼ .70,
AGFI ¼ .59,
CFI ¼ .93,
RMSEA ¼ .018

Cronbach a for each subscale

K-SE-EBP [9] 3 CFI ¼ .91,
TLI ¼ .90,
RMSEA ¼ .075

Cronbach a for each subscale

S-CWIS [10] B B 3 Cronbach a for each subscale
K-MSQ-

Insomnia
[11]

1 56.0 Cronbach a

HL-SF12
[12]

3 c2/df ¼ 3.27,
RMSEA ¼ .07,
GFI ¼ .94,
AGFI ¼ .91,
CFI ¼ .94,
IFI ¼ .94,
NFI ¼ .92

Cronbach a for total scale

K-PAFAS
[13]

B B 4 59.0 GFI ¼ .836,
AGFI ¼ .790,
NFI ¼ .793,
CFI ¼ .868,
RMSEA ¼ .082

Same Cronbach a for each subscale

T-SNSI [14] B 4 67.0 c2/df¼ 1.76,
GFI ¼ .89,
IFI ¼ .94,
RMSE� :07,
TLI ¼ .92
CFI ¼ .94, SRMR
.08

Same Cronbach a for each subscale

K-ISE [15] B B 1 58.4 c2/df ¼ 1.08,
CFI ¼ .99,
NFI ¼ .96,
RMSEA ¼ .02,
GFI ¼ .94,
SRMR ¼ .03

Different Cronbach a

P-PTGI [16] B 5 RMSEA ¼ .10,
NFI ¼ .93,

B B Cronbach a for each subscale
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NNFI ¼ .94,
CFI ¼ .95,
IFI ¼ .95,
SRMR ¼ .08

K-DCS [17] 2 69.8 Cronbach a for the K-DCS were not reported
CCSN-SF

[18]
B B 4 63.3 GFI ¼ .98,

AGFI ¼ .97,
NFI ¼ .97,
SRMR ¼ .06

B B Different Cronbach a for each subscale

BBNE [19] B 4 c2/df ¼ 2.60,
RMSEA ¼ /06,
SRMR ¼ .05,
RMR ¼ .06,
NFI ¼ .95,
NNFI ¼ .96,
CFI ¼ .97,
GFI ¼ .93,
AGFI ¼ .90

B B Cronbach a for each subscale

T-CASSS-HB
[20]

B 5 Frequency,
76.0;
importance,
90.0

Frequency/
importance:
c2/df ¼ 4.67/
1.95, CFI ¼ .97/
.99,
SRMR¼ .02/.02,
RMSEA ¼ .06/
.03

Same Cronbach a for each subscale

DSRQ-I [21] B B 3 64.2 c2/df ¼ 2.17,
GFI ¼ .85,
AGFI ¼ .79,
SRMR ¼ .07,
RMSEA ¼ .09,
CFI ¼ .90,
NFI ¼ .83

Same Cronbach a for each subscale

K-DASS-
21/-12
[22]

B B 3 21/12 versions:
SRMR ¼ .049/
.034,
GFI ¼ .883/.934,
CFI ¼ .903/.960
RMSEA ¼ .072/
.079

Cronbach a for each subscale

M-RUQ [23] B B 3 49.6 CFI ¼ .91,
RMSEA ¼ .051,
SRMR ¼ 1.00

Different Cronbach a for each subscale

MRAS-Form
B [24]

B 3 c2/df ¼ 2.23,
CFI ¼ .93,
TLI ¼ .92,
RMSEA ¼ .06,
SRMR ¼ .05

B B Cronbach a for each subscale

IPDS [25] B B 4 Expectation,
54.5;
satisfaction,
58.5

Singaporean
population,
Expectation:
c2/df ¼ 2.85
SRMR ¼ .05
CFI ¼ .94
RMSEA ¼ .08
Satisfaction:
c2/df ¼ 2.23
SRMR ¼ .03

B Same Cronbach a for each subscale UK population,
Expectation:
c2/df ¼ 2.32
SRMR ¼ .06
CFI ¼ .92
RMSEA ¼ .09
Satisfaction:
c2/df ¼ 2.60
SRMR ¼ .07
CFI ¼ .86
RMSEA ¼ .10

(continued on next page)

E.-H
.Lee

et
al./

A
sian

N
ursing

Research
14

(2020)
267

e
276

271



Table 2 (continued )

Instrument
abbreviation

Content
validity

Structural validity Internal consistency Cross-cultural validity/
measurement invariance

D R Cb Cv EFA CFA or IRT/Rasch analysis

Number
of factors

Explained
variance, %

Fit indices AVE Discriminant
validity using

AVE

Cross-validation
with same/

different samples

Composite
reliability

CFI ¼ .96
RMSEA ¼ .06

PCPON [26] B B B 5 68.2 c2/df ¼ 1.65,
GFI ¼ .90,
RMR ¼ .03,
SRMR ¼ .06,
RMSEA ¼ .05,
TLI ¼ .92,
CFI ¼ .93

B B Different B Cronbach a for each subscale

CRAFFT [27] 1 IRT with two-parameter logistic model. No information
on assumption values for unidimensionality, local
independence, or monotonicity tests. c2

fit statistic was
given

KR-20 Significant DIF in 4 items out of 6 items by gender

C-BREQ-2
[28]

B 5 CFI ¼ .94,
SRMR ¼ .05,
RMSEA ¼ .07

B Cronbach a for each subscale

DHNT [29] B B B B 1 56.6 Rasch analysis: unidimensionality was reported. Model
fit was satisfied

KR-20

K-ICEQ [30] B B 4 c2/df ¼ 1.87,
TLI ¼ .90,
CFI ¼ .91,
RMSEA ¼ .06

B B Cronbach a for each subscale

KASP-K [31] B Unknown Stated that IRT was used, but appropriate model fit
values were not reported

Cronbach a for all items rather than KR-20

C-WCS [32] B 3 55.1 c2/df ¼ 2.63,
TLI ¼ .89,
CFI ¼ .91,
SRMR ¼ .06,
RMSEA ¼ .07

B B Different B Cronbach a for each subscale

D, definition; R, relevance; Ch, comprehensibility; Cv, comprehensiveness; EFA, exploratory factor analysis; CFA, confirmatory factor analysis; AVE, average variance extracted; IRT, item response theory; RMSEA, root-mean-
square error of approximation; TLI, Tucker-Lewis index; SRMR, standardized root-mean-square residual; GFI, goodness-of-fit index; AGFI, adjusted goodness-of-fit index; CFI, comparative fit index; IFI, incremental fit index; NFI,
normative fit index; NNFI, non-normed fit index; DIF, differential item functioning; KR-20, KudereRichardsone20.
B, measurement property was assessed.
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23 studies (85.2%), IRT/Rasch analysis was used in three studies
(11.1%), and one study did not assess structural validity.

There are two types of factor analysis: exploratory factor anal-
ysis (EFA) and confirmatory factor analysis (CFA). EFA is normally
used to reduce the number of items or to explore the number of
factors of a new instrument in the absence of a prior hypothesis.
CFA is used to test a hypothesized factorial structure based on a
theory or previous empirical evidence [36]. This means that CFA is
more appropriate than EFA for assessing the structural validity of an
instrument if there is already information available on the
dimensionality of the instrument. If there is no (or little) informa-
tion available on the structure of a construct to be assessed, it is
recommended to conduct EFA to identify the structure, and then
CFA can be used to confirmwhether or not the structure provides a
good fit.

The present study found that factor analyses for structural val-
idity were undertaken in 23 studies (92.0%) of the 25 included
studies. Two studies (8.7%) undertook EFA alone, nine studies
(39.1%) used CFA alone, and 12 studies (52.2%) utilized both EFA and
CFA. Five [15,18,23,26,32] of the 12 studies that used both EFA and
CFA used a cross-validation approach with different (sub)samples
for EFA and CFA to prevent the reflection of idiosyncrasies (Table 2).
The proportions of the factor analyses that used CFA alone or both
CFA and EFA were higher than for those conducted in the psycho-
metric studies published in three nursing journals from 2010 to
2014 (Factor analyses were undertaken in 81.0%, n ¼ 85). EFA was
performed alone in 60.0% of the factor analyses, CFAwas performed
alone in 21.2%, and both EFA and CFA were performed in 18.8% [3].
The higher percentages might be due to the studies included in the
present analysis mainly assessing translated versions of existing
instruments (81.5%). In other words, the researchers who per-
formed the studies included here could have had access to infor-
mation on the structural instruments from the original versions,
thereby avoiding the need to apply EFA.

Even though most of the studies analyzed here applied factor
analyses, the details need to be carefully checked. Regarding EFA,
the total variance was not explained by all items based on applying
a criterion of >50% [37] in two [6,23] of the 15 studies. For one study
[31], the authors noted that factor analysis could not be conducted
because the item response was a binary type (correct/incorrect). As
the authors asserted, utilizing factor analysis in such a situation is
problematic because it uses a product-moment correlation matrix
based on the assumption that the responses conform to a normal
distribution. However, EFA is possible if a tetrachoric correlation
matrix is used, which is applicable to binary response items [36].
For example, Lee et al. [29] performed EFA using SPSS syntax
software with a tetrachoric correlation matrix to identify the
dimensionality of the Diabetes Health Numeracy Test. Another
approach is to use other programs that are suitable for binary
response items (e.g., Mplus).

Regarding CFA using structural equation modeling (SEM), the
goodness of fit of a measurement model can be assessed using
numerous indexes, such as absolute fit indexes (c2/df, root-mean-
square error of approximation, standardized root-mean-square
residual, goodness-of-fit index, and adjusted goodness-of-fit in-
dex) and comparative fit indexes (comparative fit index, incre-
mental fit index, normative fit index, and non-normed fit index).
One of the included studies [26] provided information about the
acceptable criterion values for the fit indexes but did not include
supporting citations for the values used, whereas another study
[13] gave supporting citations for the criterion values, but most of
the fit index values were not satisfied or interpreted using an
acceptable measurement model. A measurement model may be
modified to improve its model fit, such as by applying modified
indexes [38]. A model modification allowing error covariance
between two items was applied in seven studies
[9,14,19,22,24,30,32]. Only one study [22] reported a substantial
improvement in model fit using a significant difference in the c2

values between the original model and its modified model.
As an ancillary analysis, the average variance extracted (AVE) is

often reported in CFA using SEM, which refers to the average of the
squared standardized pattern coefficients for the items within a
subscale [39]. Even though popular SEM programs (e.g., AMOS) do
not provide the AVE value, this is easy to calculate manually. For
nine of the included studies, the AVE values was reported as the
convergent validity of items under a construct (subscale) with a
criterion of >.50 [40]. However, Kline [39] noted that the AVE is
based on a standardized coefficient, and therefore it might not be
suitable for comparing the same items across different samples. The
composite reliability based on unstandardized coefficients is
preferred because it can be compared across samples.

The AVE can be applied to demonstrate discriminant validity
between constructs (subscales) compared with the shared variance
between the subscales [40]. If the squared coefficient of the cor-
relation between subscales is greater than the AVE values for at
least one of the subscales, the two subscales are not distinguish-
able. This was reported for six of the included studies. In two
studies [24,30], at least one AVE of the two subscales was less than
its highest squared coefficient of the correlations with the sub-
scales; in other words, the subscales were not distinguishable, but
the nondistinguishability problemwas left without any solution. In
addition to those two studies, another study [12] conducted CFA
and found satisfactory goodness-of-fit indices, with 12 items
loading onto three factors of an instrument measuring health lit-
eracy. However, the coefficients for the correlations between pairs
of factors were high (4 ¼ .80, .92 and .94), reflecting the incorpo-
ration of the factors [41]. Based on the coefficients for the corre-
lations among factors reported on in the study, shared variances
(42) were calculated as .64, .85, and .88, respectively. All of these
values were greater than the AVE values of the three factors (which
were not directly reported by the authors, but they are easy to
calculate manually), requiring follow-up handling.

The distinguishability problem between factors in CFA can be
handled in a few ways: (1) inquiring about cross-loading items and
determining which items to eliminate, (2) combining the factors
and then comparing the combined measurement model with the
original model, or (3) exploring a higher-order model or a bifactor
model. For example, Lee and Lee [42] assessed the structural factor
for the first-order three-factor model of the original scale to apply
in another population. The CFA performed in their study revealed
that two factors were poorly distinguishable, and therefore these
two factors were combined into a single factor. However, the two-
factor model did not represent a significant improvement over the
three-factor model. As the next solution, a second-order three-
factor model was assessed and compared with the first-order
three-factor model of the scale.

Regarding the AVE and discriminant validity between subscales,
three studies [18,30,32] addressed this in the same way as
hypothesis-testing validity, such as by determining the convergent
and discriminant validity of an instrument (which is explained
below). It needs to be precisely described that all of these methods
are used to assess the structural validity of ameasurementmodel in
CFA.

IRT/Rasch analysis provides rich information about individual
items that is not available using classical test theory, and therefore
it has been recently applied for the assessment of PROMs. Three
studies applied IRT/Rasch analysis to structural validity. However,
for one study [27] therewere no values reported for the assumption
tests for IRT. For another of the studies [29], model fit values (infit
and outfit mean squares) were reported for the assumption test of



Table 3 Remaining measurement properties.

Instrument abbreviation Reliability Criterion validity Hypotheses-testing construct validity

Interval Correlation ICC Concurrent Predictive Convergent validity Discriminant validity Known-groups validity

PDSS-T [6] B

SQOLPOP [7] 3 weeks B

D-FISQ [8] 2 weeks B B

K-SE-EBP [9]
S-CWIS [10] 2 weeks B B B

K-MSQ-Insomnia [11] 1 week B B B

HL-SF12 [12] B B

K-PAFAS [13] 2 weeks B B B B

T-SNSI [14] 2 weeks B

K-ISE [15] 2-3 weeks B B

P-PTGI [16] 4 weeks B

K-DCS [17] 2 weeks B B

CCSN-SF [18] B B

BBNE [19]
T-CASSS-HB [20] 6 weeks B

DSRQ-I [21]
K-DASS-21/-12 [22] B B B B

M-RUQ [23] 20 days B

MRAS-Form B [24]
IPDS [25] B

PCPON [26] B

CRAFFT [27]
C-BREQ-2 [28] 7 days B

DHNT [29] B B

K-ICEQ [30] B

KASP-K [31] 2 weeks B B

C-WCS [32] 2 weeks B

ICC, intraclass correlation coefficient; B, measurement property was assessed.
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unidimensionality, while no IRT-related values were reported for
the third study [31].

Internal consistency
All except one [17] of the studies (Table 2) assessed internal

consistency and determined Cronbach's a or
KudereRichardsone20 (KR-20) values. One study [12] provided
only Cronbach's a for the total items, despite the instrument
comprising three subscales. If the multiple subscales of an instru-
ment were identified by structural validity (except for a higher-
order or bifactor CFA), Cronbach's a for the total items might be
ignored because the internal consistency of each subscale is rele-
vant [5]. The KR-20 value is appropriate only for an instrument with
binary responses (e.g., correct/incorrect or yes/no) [33]. One study
used Cronbach's a even though the items had binary responses
[31].

In the study involving the Korean version of the Decisional
Conflict Scale (K-DCS) [17], Cronbach's a was assessed using the
original 16-item DCS comprising five subscales, and three subscales
satisfied internal consistency. EFA was performed using only the
nine items that satisfied internal consistency of the three subscales,
and the K-DCS was extracted comprising two subscales (and this
was not followed by determining Cronbach's a for the newly
extracted two subscales in a Korean population). In the tests, the
authors eliminated all items of the two subscales that did not
satisfy a Cronbach's a value of .70. However, it should be remem-
bered that good internal consistency does not guarantee the pres-
ence of good structural validity.

Cross-cultural validity/measurement invariance
Cross-cultural validity refers to the degree to which the per-

formance of the items in a translated or culturally adapted instru-
ment adequately reflects the performance of the items in the
original version of the instrument [5]. Therefore, at least two
groups are required (e.g., language, country, gender, and age
groups). This validity is usually assessed using multiple-group CFA
or differential item functioning (DIF). Two of the analyzed studies
(Table 2) assessed cross-cultural validity/measurement invariance.
One study [25] developed a scale to measure the dignity of in-
patients, which is applicable in a cross-cultural context. Therefore,
data were collected in Singaporean and UK populations, and CFA
was applied separately to the data from each population. In this
case, the application of multiple-group CFA is recommended for
investigating structural invariance between the cultural groups
rather than separately conducting CFA in each population. Another
study [27] used DIF to investigate item invariance by gender based
on IRT.
Reliability

Reliability was assessed in 14 of the studies, by administering
the same instruments to the same respondents at different times
(i.e., the testeretest reliability) (Table 3). The intraclass correlation
coefficient (ICC) is the preferred statistic when the score is a
continuous measure [36]. Eight of the 14 studies (64.3%) used the
ICC, while the remaining studies used Pearson's correlation coef-
ficient, which informs about the association between two variables.
One study [7] used the coefficient of the correlation between the
items using a five-point Likert scale for the testeretest reliability.

When assessing the testeretest reliability, the time interval
between the repeated measurements needs to be sufficiently long
to prevent recall bias but not too long to allow changes to occur in
the characteristics of the respondents related to the construct being
measured [33]. Without a specific reason, an interval of about
2 weeks is generally accepted. All of the studies analyzed in the
present study used intervals from 1 to 3 weeks, with the exception
of one study that used a six-week interval [20]. When measuring
the testeretest reliability, the attributes of the construct being
measured should be temporally stable (e.g., cognitive and trait
scales). It is not appropriate for a state construct to be expected to
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change over time, such as mood [43]. Lee et al. [22] were the only
authors who reported that they did not conduct testeretest reli-
ability because the instrument being assessedwas a state construct.
Criterion validity

Criterion validity is defined as the degree to which the scores of
a measurement instrument adequately reflect a standard [4], and
there are two types: concurrent validity (an instrument being
validated and a selected criterion measured at the same time) and
predictive validity (a criterion is measured in the future). If a gold
standard for the construct beingmeasured is not available, criterion
validity does not need to be assessed. Mokkink et al. [5] noted that
there is no gold standard available for a PROM, although a long
version of a PROM can be used as a surrogate for its corresponding
short version. From a broader perspective, Polit and Yang [33] noted
that a gold standard might be available for some self-reported in-
struments. For example, a general health-related QOL instrument
can be considered as a criterion for a disease-specific QOL instru-
ment [44,45].

In the present study, concurrent validity was assessed in nine
studies using continuous measures. Four studies [10,15,22,29] used
generic or specific types of criterion for the PROMs beingmeasured,
while the remaining studies utilized instruments measuring rele-
vant constructs as their criteria, which might be more appropriate
for the assessment of convergent validity. The authors of several
studies criticized existing instruments and asserted the need to
develop a new instrument in the Introduction section of the cor-
responding report; however, they then paradoxically used the
criticized instruments as the gold standards for assessing criterion
validity for their new instruments.

For the predictive validity, an instrument being assessed is
administered first, and then a criterion instrument is administered
after an appropriate interval. One of the studies analyzed here
assessed predictive validity by administering the assessed and
criterion instruments simultaneously [11], which corresponds to
concurrent validity rather than predictive validity.
Hypotheses-testing construct validity

Hypotheses-testing validity is defined as the relationships of
scores on the instrument of interest with the scores on other in-
struments measuring similar constructs (convergent validity) or
dissimilar constructs (discriminant validity), or the difference in the
instrument scores between subgroups of people (known-groups
validity) [36]. When designing a psychometric study, it is recom-
mend to formulate hypotheses about the expected direction and
magnitude of the correlations or differences for the validation.
Then, the validation can be performed by analyzing the data
regarding whether or not the formulated hypotheses were satis-
fied. However, many researchers determine the validity only based
on the statistical significance of the employed statistics, without
considering the expected direction and magnitude.

The present study ignored the tests for convergent and
discriminant (known-groups) validity, which was simply per-
formed with the general characteristics as their comparators.
Convergent validity was assessed in six studies, with hypotheses
being formulated a priori in four of them [11,12,22,29]. Two studies
examined discriminant validity, but the hypothesis was reported
for only one of them [22]. Known-groups validity was assessed in
seven studies, with hypotheses being set in four of them
[8,10,22,30].
Measurement error and responsiveness

A measurement error is a systematic and random error in a
subject's score that is not attributable to true changes in the
construct being measured [4]. The preferred statistic for measure-
ment error in continuous scores is the standard error of the mea-
surement based on a testeretest design, smallest detectable
change, or the limits of agreement [34,46]. None of the studies
analyzed in the present study assessed measurement errors.

The measurement property of responsiveness refers to the
ability of a PROM to detect changes over time in the construct being
measured [4]. This requires a longitudinal research design in which
participants have to respond at least twice on the instrument so
that it is validated over at least one interval. An event or condition
(e.g., treatment or intervention) that is known to induce a score
change of the instrument construct must be applied during the
interval. For example, for the responsiveness of the asthma-specific
QOL, Lee et al. [47] administered the instrument to newly diag-
nosed patients twice at baseline and 1 month later after they had
been treated. Responsiveness tends to be rarely assessed with such
a longitudinal design, and none of the studies analyzed in the
present study assessed responsiveness.
Conclusions

This paper has reviewed studies on themeasurement properties
of self-reported instruments published in Asian Nursing Research
over the last 5 years. The most frequently tested measurement
properties were structural validity and internal consistency. How-
ever, the findings for structural validity assessed using CFA or IRT/
Rasch analysis need to be rigorously analyzed and interpreted. Most
assessments of the content validity focused on the item relevance
of the construct being measured, with comprehensibility and
comprehensiveness rarely being covered. For criterion validity, the
selection of a gold standard should be carefully considered. For the
hypotheses-testing construct validity, it is recommended to
formulate the expected relationships or differences with other
comparator instruments or groups when designing a study. In
particular, a longitudinal design needs to be considered for
assessing the testeretest reliability or responsiveness.

Together the present findings recommend further assessments
of measurement properties beyond structural validity and internal
consistency using more rigorous methodologies. It should be noted
that the findings of this study were based on a sample of studies
from a single journal, and thus they cannot be generalized to
studies reported on in other nursing journals.
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