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Oral Health Literacy—Measurement
Instruments and their Psychometric
Properties: A Systematic Review

Edwin Ramos-Pilco, MS*; Marco Antonio Sanchez-Tito, MSt;
Lidia Yileng Tay, PhD*

Objective: This article aims to provide an evaluation of the psychometric properties
of the instruments of oral health literacy in adults.

Methods: An electronic search for instrument studies was performed in the
PubMed, PubMed Central, ScienceDirect, Scopus, EMBASE, and PsycINFO databases
to find articles published up to June 2021. The risk of bias of the included studies was
assessed using the COSMIN (COnsensus-based Standards for the selection of health
Measurement INstruments) Risk of Bias checklist for systematic review.

Results: From an initial sample of 2617 articles, 14 instrument studies were
included in the present review. Their sample sizes ranged from 177 to 1405 adults,
and the number of items per measurement instrument ranged from 14 to 99. For
structural validity, statistical techniques were performed using the classical test
theory (exploratory and confirmatory factor analysis) and the item response theory
(dichotomous and polytomous models). The Rapid Estimate of Adult Literacy
in Dentistry 30, elaborated in the USA, was the measurement instrument that
had the greatest number of cultural adaptations, having been validated in such
countries as Saudi Arabia, Brazil, Turkey, and Romania. The evaluation of the risk of
bias, undertaken using the COSMIN Risk of Bias checklist, showed that 6 of the 10
parameters had been evaluated.

Conclusion: The psychometric properties that were evaluated in the present
systematic review were structural validity, internal consistency, reliability (test—
retest), and hypothesis testing for construct validity. To date, there is no gold standard
measuring instrument to evaluate the criterion validity parameter. [P R Health Sci J
2023;42(3):187-196]
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ral diseases (dental caries, periodontal disease, tooth
Oloss, and mouth cancer) are among the main causes

of morbidity, worldwide; they have serious health
and economic consequences and contribute considerably to
reducing the quality of life of those affected by them (1).

Oral health literacy (OHL) has been defined as “the degree
to which individuals have the capacity to obtain, process, and
understand basic health information and services needed to
make appropriate oral health decisions” (2). Hom et al. (2012)
reported thatlow levels of OHL were related to poor knowledge
about the oral health environment (3). Moreover, OHL exists
in the contexts of culture/society, educational systems, and
individual’s interactions whit the public and/or private health
systems. It results in costs and achievements in oral health (2).

An instrument that measure OHL could have many practical
uses; for example, to screen for individual dental health literacy
in clinical settings and to improve the communication between
dental health care providers and their patients (2,3). Further,
researchers and public health practitioners could use such an

instrument to assess the levels of dental health literacy in a
group of patients or a community and design interventions
to effectively improve oral health and quality of life (1,2,4,5).

Measurement instruments must meet strict scientific
standards of quality: The tests cannot make decisions on their
own; they are made by health professionals, based on the data
obtained by this or another procedure. Therefore, a rigorous
evaluation is the basis of an accurate diagnosis, allowing an
effective intervention based on empirical evidence; otherwise,
there is a serious risk of bias of the results, which could lead to
erroneous conclusions (6).
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The COSMIN (COnsensus-based Standards for the selection
of health Measurement INstruments) Risk of Bias checklist
was developed exclusively for use in systematic reviews (6,7).
This tool was chosen in the present study with the objective
of evaluating the methodological quality of the psychometric
properties of selected instruments that measure OHL in adults.

Methods

The present review was performed in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses guidelines (8).

Focused question

Which psychometric properties for measuring adult OHL
were evaluated by the instruments? This question guided the
search strategy.

Eligibility criteria

« Population: Adults over 18 years of age without physical
disabilities.

« Intervention: An evaluation of the methodological quality
of psychometric properties using the COSMIN Risk of Bias
checKlist (6).

* Outcomes: The psychometric properties of the measurement
instruments reported in the COSMIN Risk of Bias checklist (6).

« Study design: Instrument studies. The development of
instruments or tests as well as their psychometric properties (9).

Exclusion criteria

« Studies that did not evaluate the evidence of validity in the
internal structure of the test (structural validity).

« Studies that used a sample having fewer than 100 subjects.

* Multiple validation studies conducted by the same (main)
author and on the same population.

Search strategy

A systematic review was carried out in the PubMed
Central, PubMed, Science Direct, EMBASE, Scopus, and
PsycINFO databases. There was no limitation on the
initial date of publication, and studies published up to June
2021 were considered. The following search strategy was
performed in PubMed using MeSH in combination with the
following keywords: ((oral health literacy) OR (health literacy
dentistry)) AND ((((validity) OR (scale development)) OR
(reliability)) OR (psychometrics properties)) AND (Adult).
This search strategy was adapted to the other databases. Also,
a complementary exploration of the System for Information
on Grey Literature in Europe (http://www.opengrey.eu/) was
completed.

Screening, data extraction

The selection of articles by titles, abstracts, and full texts
was carried out independently by 2 reviewers (E.R.and M.S.),
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according to the selection criteria. In case of disagreement,
a third reviewer was consulted (Y.T.) and the process of
evaluation continued until a consensus was reached. To assess
the agreement between the reviewers, the kappa index, which
measures inter-rater agreement, was used; a value greater than
0.8 was considered almost perfect (10). All the chosen studies
were imported into bibliographic database software (Zotero),
and then the references were exported to an Excel spreadsheet.

Assessment of risk of bias

The COSMIN Risk of Bias checklist was used to assess the
methodological quality of studies in terms of measurement
properties, such as guidance for designing or reporting study
measurement properties (6). Ten boxes were evaluated:
instrument development, content validity, structural validity,
internal consistency, cross-cultural validity\measurement
invariance, reliability, measurement error, criterion validity,
hypothesis testing for construct validity, and responsiveness.
These were classified into 4 categories: very good, adequate,
doubtful, and inadequate. For each measurement property in
each study, the COSMIN item with the lowest score indicated
the overall methodological quality (i.e., worst-score-counts

method) (11).

Results

The inter-observer agreement was measured by the kappa
test and yielded a score of 0.83. The exhaustive search by the
authors identified a total of 2617 records, of which 2468 were
discarded after an evaluation of the titles and abstracts; the full
texts of 31 articles were examined. In the end, 14 articles met the
inclusion criteria and were analyzed in the present systematic
review (Fig. 1).

The risk of bias assessment is presented in Table 1. The
articlesincluded all used the COSMIN Risk of Bias checklist and
successfully assessed 6 of the 10 evaluation parameters, which
were as follows: instrument development (in the “very good”
category, at 100%), content validity (in the “adequate” category,
at 57.1%), structural validity (in the “adequate” category, at
64.3%), internal consistency (in the “very good” category,
at 100%), reliability (in the “very good” category, at 57.4%),
and hypothesis testing for construct validity (in the “very
good” category, at 42.9%). The COSMIN checklist consists
of 10 boxes that gather data about measurement properties;
the following were not included: intercultural validation/
measurement invariance and measurement error were not
evaluated by the included articles. The criterion validity and
responsiveness parameter was not considered because there was
no “gold standard” instrument that could be used to compare
the results (Fig. 2), according to the COSMIN Risk of Bias
indications (6,7).

The Rapid Estimate of Adult Literacy in Dentistry (REALD)
30, which was elaborated by Lee et al. (4) in the USA, was the
measurement instrument that had the most cultural adaptions,
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and was used in such countries as

Saudi Arabia (12), Brazil (13), Turkey
(14), and Romania (15). The sample
sizes of the included studies ranged
from 177 to 1405 adults, and the
items per measurement instrument

Identification

I

Additional records identified
through other sources
(System for Information on
Grey Literature in Europe)
(n=0)

Records identified through
database (Scopus, PubMed,
PubMed Central, ScienceDirect,
EMBASE, and PsycINFO) searching
(n=2617)

ranged from 14 to 99; the statistical
techniques used in the structural
validity evidence (psychometric
analysis of the test) were exploratory
factor analysis, confirmatory factor _
analysis, and Rasch analysis. Evidence Screening
of convergent, predictive, concurrent,
and discriminant validity was obtained.

In the psychometric property
of reliability, the area of internal

consistency in all the included studies Eligibility

was evaluated with Cronbach’s alpha
coefficient, and a range of .789 to .91
was obtained. Ho et al. (16) used
split-half reliability with the Spearman-
Brown coefficient. In the parameter of
stability of measurements (test-retest),
the statistic used in 8 articles was
the intraclass correlation coefficient
(ICC), with a range of .73 to .99
(12-15,17-20), likewise, Sfeatcu et

4 4

Records after duplicates were
removed (n = 2499)

.

Screened records
(n=2499)

Records excluded based
on title and/or abstract
(n = 2468)

Y

Y

Full-text articles assessed Full-text articles excluded,

for eligibility P with reasons (n =17)
(n=31) - Sample size < 100 adults
(n=2)
- Articles that did not
v present evidence of

validity in their internal
Studies included in structure (n = 15)
qualitative synthesis

(n=14)

al. (15) used the Spearman coefficient.
For more information, see Table 2.

Discussion

Sample size

In 6 of the 14 articles analyzed (5,16,19-22), the relationship
between the ratio of subject/item was greater than or equal to
10:1, and in just 3 studies, the relationship was greater than
20:1 (5,16,22). In addition, to determine the sample size, only
Mialhe et al. (22) indicated that the 10:1 subject/item ratio
recommended by Hair et al. (23). Likewise, Peker et al. (14)
used sample size to calculate internal consistency with the
following parameters: type I error probability (a) equals .05,
power (1-B) equals .8, and expected level for Cronbach’s alpha
equals .80; the other studies used the calculation of the sample
size for convenience, without a design that guides the minimum
parameters of the statistical models (24).

The size of the sample in psychometric studies is generally
determined based on the number of items of the instrument,
and a participant/item ratio of from 10:1 to 20:1 is considered
acceptable to guarantee the quality of the analysis (factor
loadings, communalities, and indices of goodness of fit). Hair
et al. reccommend that the sample should be greater than 100
subjects (23), while other studies suggest that a sample of 300 or
more subjects will probably provide a stable factorial structure
(25,26). Therefore, it is safe to conclude that researchers who

Figure 1. Flowchart of the studies included in the systematic review

use large samples and make informed decisions about the
options available for data analysis are the most likely to achieve
their goal: to reach conclusions that will generalize beyond a
sample and, in particular, to whatever population is of interest.
It has been generally found that small samples tend to be less
useful beyond their aptness to the samples themselves and the
associated analysis (27).

Psychometric properties of the instruments

Exploratory factor analysis (EFA). This is used to identify the
number and composition of common factors (latent variables)
necessary to explain the common variance of the set of items;
in the present study, the dominant technique was principal
component analysis (PCA) (15,18), also known as the EFA of
principal components (17,19,21,28), which mostly employs an
orthogonal varimax rotation. The PCA is not properly a factor
analysis method, nor does it reproduce the EFA model because
its objective is to explain the total variance. Therefore, the PCA
modelisnot needed to obtain initial estimates of commonality;
however, itis an extended practice as a factor extraction method
(24). The EFA has as its main purpose the search for a structure
of dimensions or latent variables, based on the correlations
between the observed variables from the identification of a set of
common factors (27). Ho et al. (16) performed the EFA with the

PRHSJ Vol. 42 No. 3 ¢ September, 2023

189



190

Oral Health Literacy: A Systematic Review

(]
w
o
c
o
=2
(7]
c
4]
=%
$ LI I ICIC I
[~ ZzZZzZz=2z=z=z=2=2z=z=2=2=2
")
2
288
£ w3 >
= =)
o £ ¥ =
as 28
>92 56w [CRG) G) G) G) (G-
I & O > S>> _>IC<>3IC>2<C — —
c
c >
= 2
L3
‘T ® CLCLCLCLCLCLCLCLCLC LI I
o > ZzZ=zZz=2Z=z=z=2Z=2z=z=2=2==2
-
c
o
£
<
2
S
82 o __o______
=] Zzzzzzzzzzzz=z2=
=
17}
g8
3L
8 2
o9 — =0 ==0VVLVLLVLUVL=-=0VOV
(=5 & zZ2z>3z2zz2>>>>>z2zz2>>
— -
E_§
2T E o
S 692
05 5
-ma.ﬂ
ﬁ?gg'ri
= 2 o o e e — — — —
S S EE zZzzzzzzzzzzz=z2=z
>
Q
3
e n
= ‘v
g c
£ 5 COVVLVLVLVLLVLLLVLLLOY
- O >>>>>>>>>>>>>>
©
5 >
83
?_,TT, o @ [C) [CRC)
&h > <SS <SS S I
-
g2
=2
o ® [GCNG] [CECHEGNG)
O > CICIICIICIC>S>ACIC>>>>
-
= &
S E
ED.
o
i
g
2 0 G) [GEGCNU] [GEGCNU] C)
= T >>>>>>> >>>>>>
o
P a o o < o
g 20A3, 793339 R
£ "F222ac0a042aF a
S ads=9%922a0=3034 =
= 4§UJAD<(<<4<(ID <
B SoESceLigeczly
£ rl I I EacrSITOx
<
+ - 4 <
RY < 4 =
= = < oc = :‘E<=‘ﬁ<
O < = [ NZngN\.uE
s 3 5525%2:533523¢83
S o 5552355 RES0R
(%]
.8 <
[2a} —
ks S ==
o~ 3 _8=33 E=N0)
i RIS S8d
o — " N —O ™~ A __ =
-8 rFoafgooo
= TdNoOmosldoo~N SN
= S9N D s oNNog—02Q
S BNO\OwN::OmNN
N 8 N5 YNw roe e g o2
N T = T ® _ © ®©® @©
S @ CTEEReCBERN D o e
. c EGJE«J“EGJLEH_'Q’QJ
- ] > - Y0 w3 Yo oexX3
= s oo wxX g 95 L L c&E L
] ] V¥ S 9w lasgco=5=%
s %5 9358 coEX52o02208
s = 45=268L388a8T=285

PRHSJ Vol. 42 No. 3 * September, 2023

n=14
100%

n=6
42.9%

n=14
100%

VG

Frequency and
percentage

42.9%

57.4%

35.7%

of categories

28.6%

64.3%

57.1%

21.4%

VG: very good; A: adequate; D: doubtful; I: inadequate; NI: no information; NA: not applicable
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estimation method of principal axis factoring
(part of ordinary least squares) and, to retain
the number of factors, used parallel analysis.

Confirmatory factor analysis (CFA). This
method of analysis allows the researcher
to define how many factors are expected,
which factors are related to each other, and
which items are related to each factor (7).
Five of the retrieved articles carried out the
CFA (5,12,14,16,22), with the estimation
methods being the maximum likelihood (ML)
method (16,22), weighted least squares (WLS)
(12), and WLS means and variance adjusted
(WLSMV) (S). According to Beauducel et
al. (29), ML estimation requires compliance
with the assumption of the multivariate normal
distribution of the data; in addition, when WLS
estimation was used for ordinal data, analysis
revealed large amounts of bias, especially in
small samples and moderate loads, as this
estimator requires large sample sizes (more
than 1000 cases). The WLSMV estimation
used by Stucky et al. (S) does not require large
sample sizes (around 200 cases) compared to
WLS and ML estimation, and the magnitude of
the loads were accurately estimated when the
variables had 2 or 3 categories in comparison
with ML (29).

For the model fit, the indices used in the
S studies were the root mean square error
of approximation (RMSEA), which is an
absolute measure of fit; the comparative fit
index (CFI), for incremental fit measures; and
the minimum discrepancy function divided by
degrees of freedom for parsimony fit measures
(5,12,14,16,22). To a lesser extent, the indices
reported were as follows: the goodness of
fit index, standardized root mean residual
(SRMR), the incremental fit index, and the
Tucker-Lewis index (TLI). The indices
that were assessed (and the quality of those
assessments) using the COSMIN Risk of Bias
checklist were the CFI or TLI (> .95), the
RMSEA (< .06), and the SRMR (< .08) (7).

Reliability

Internal consistency. All the studies used
Cronbach’s alpha coefficient as a measure of
internal consistency, with the values considered
acceptable; this coefficient depends on the
magnitude of the correlation between items
and the number of items in the instrument (30).
Furthermore, Ho et al. (16) used the method
of split-half with the Spearman-Brown statistic.
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Here, the test is divided into 2 halves (which must be equivalent) to
show adequate internal consistency (30).

There is extensive literature that criticizes the use of the Cronbach’s
alpha coefficient without considering the data distribution and the
sample size. The requirements for using this measure are demanding

Sample size
282 adults
224 adults

and require the presence of tau-equivalence (unlikely to obtain),
the absence of correlation between errors, and the presence of data
normality (31,32). According to Trizano-Hermosilla et al. (33), who
simulated the Cronbach’s alpha coefficient, McDonald’s omega, and
greatest lower bound (GLB) in a 1-dimensional model in terms of
skewness and not tau-equivalence, the results showed that the omega
coefficient is a better option than Cronbach’s alpha, and that in the

0.95
0.90
0.98

Measurement

stability
(Test-retest)

Retest: 20

Retest: 20
ICC
rho

Reliability
ICC

presence of skew items, it is preferable to use the omega coefficient

Internal

consistency
Cronbach’s
alpha =.80
Cronbach’s
alpha =.88

and GLB, even in small samples.

Measurement stability. When it comes to the statistical methods
used to assess the test-retest reliability, all the studies that performed
this test (12-15,17-20) selected appropriate statistical methods
based on the recommendation of the ICC (for continuous scores)

A1

and the kappa statistic (for categorical scores) (11).

=0.10); P
004

Item response theory
Item Response Theory (IRT) is a set of model-based psychometric

techniques used to examine the relationship between item responses
and the underlying latent ability; the relationship between an
item response and the latent ability is represented by an item
characteristic curve (34). Fifty percent of the articles included
(5,12,14,15,17,18,20) that in turn used dichotomous items were
evaluated with the IRT; of the included articles, 4 used the partial
credit model (PCM) of GN Masters (35), which is an extension of
the model developed by Rasch (36). In addition, Pakpour et al. (18)
used a Rasch polytomous model. The PCM is a model designed for
polytomous items, that is, those with K response categories (where
K>2) (35). The models used to evaluate dichotomous items are
those called 1-, 2-, 3-, and 4-parameter models, both in their normal
and logistic versions (37); only Stucky et al. (5) and Taoufik et al.
(20) used the 2-parameter logistic model (2PL), which evaluates the
discrimination index (a) and the difficulty of the item (b). Likewise,
Sfeatcu etal. (15) used the Rasch model, also called the 1PL, in which
the parameter “b” was evaluated (37).

Convergent validity evidence:
positively correlated

-with oral hygiene behaviors
-with dental attendance
-with education level
Predictive validity evidence:
with OHIP-14 (rho

Hypothesis testing for
Validity evidence:

construct validity
-with OHIP-14; P
-with SDHS; P < .001

Evidence of validity
item-test correlation < 40

insufficient invariance
difficulty > 0.05

1 factor
Item response theory/Rasch model

(Based on the internal structure)

Item response theory (2PL)

(reduction of 44 items)

-excluded 12

evidenced discrimination capacity of the items

-excluded 10

-excluded 02
Principal component analysis

Structural validity

Some important considerations in the choice of the model are
the characteristics of the items (dichotomous or polytomous) and
the sample-size requirements of each of them. In this sense, the 1PL
model can work with considerably reduced sample sizes (minimum
200 participants) in relation to those of the other models (minimum

translation, REALD-30,

REALD-99)
translation, REALD-30)

Cultural adaptation
Pilot test: 20

Based on content
(forward-backward
Experts: 2 dentists
Cultural adaptation
(forward—backward

500). It should also be noted that a simpler model is always preferable
(34). The rapid acceptance and expansion of IRT over the last
decade suggests that the methodology has become a mainstay of
measurement instrument validation (34,37).

Number of
items

20 items (d)
30 items (d

Hypothesis testing for construct validity

Unlike the internal structure of the test, these measurement
properties mainly assess the quality of the scale or subscale as a
whole, rather than the items (6). The COSMIN Risk of Bias checklist
was used to assess a set of hypotheses that concerned the expected

vital sign; NFLI: National Functional Literacy Index; ICC: intraclass correlation coefficient; NI: no information; BNFLI: Brazilian National Functional Literacy Index; df: degrees of freedom; MNSQ: mean square; TOFHLID: Test of Functional Health

Literacy in Dentistry; REALM: Rapid Estimate of Adult Literacy in Medicine; ZSTD: standardized residuals; OHIP-14: Oral Health Impact Profile; REALD: Rapid Estimate of Adult Literacy in Dentistry; REALMD: dental/medical health literacy screen;
CFl: Comparative Fit Index; TLI: Tucker-Lewis Index; IFl: Incremental Fit Index; GFl: Goodness of Fit Index; SRMR: Standarized Root Mean Square Residual; RMSEA: Root Mean Square Error of Approximation; NNFI: Non-Normed Fit Index; PGFI:

d: dichotomous; p: polytomous; WLSMV: Weighted Least Squares Mean and Variance adjusted; WLS: Weighted Least Squares; 2PL: 2-parameter logistic model; SD: standard deviation; SDHS: self-perceived dental health status; NVS: newest
Parsimony Goodness of Fit Index; PNFI: Parsimony Normed Fit Index

Instrument
OHL
GROHL
(Taoufik,
2020)
GREECE
REALD-30
(Sfeatcu,
2020)
ROMANIA
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Table 3. Guide for the minimum validation procedures of the OHL construct

CTT

IRT

Sample size 300-500 subjects Dichotomous items
Ratio: subject/item 1 PL > 200 subjects
10:1-20:1 2 PL> 1000 subjects
Ratio: subject/item
10:1-20:1
Polytomous items
Polytomous models are extensions
of dichotomous models, considered
according to the model to be used.
Structural CFA Rasch analysis/1PL
validity -Estimation method: WLSMV -No violation of unidimensionality:
-Fit indices: CFl or TLI > 0.95; RMSEA < 0.06;
CFlor TLI > 0.95 SRMR < 0.08
RMSEA < 0.06 -No violation of local independence:
SRMR < 0.08 Residual correlations among the items
EFA after controlling for the dominant factor
-Association matrix: <0.200r Q3’s<0.37
Matrix of tetrachoric (dichotomous items) -No violation of monotonicity:
or polychoric (polytomous items) correlations  -Adequate looking graphs OR item
-Factor estimation method: scalability > 0.30
Unweighted least square Adequate model fit:
-Number of factors to retain: IRT: X2>0.01
According to Parallel Analysis Rasch:
-Rotation method factors: infit/outfit mean squares: > 0.5 and < 1.5
Oblique rotation Z-standardized values: >-2 and < 2
Internal McDonald’s omega coefficient > 0.70
consistency Cronbach’s alpha coefficient 2 0.70
Test-retest ICC20.70
Hypothesis Expected relationships with other well-defined
testing and high-quality instruments (convergent
for construct  validity).
validity The result agrees with the hypothesis.

OHL: Oral Health Literacy; CTT: Classical Test Theory; IRT: Item Response Theory; PL: Parameter Logistic; CFA: Confirmatory Factor
Analysis; EFA: Exploratory Factor Analysis; WLSMV: Weighted Least Squares Means and Aariance adjusted; CFl: Comparative Fit
Index; TLI: Tucker—Lewis Index; RMSEA: Root Mean Square Error of Approximation; SRMR: Standardized Root Mean Residuals;

ICC: Intraclass Correlation Coefficient

relationships between the instrument
under review and other well-defined
and high-quality instruments (6,11).
Inthisregard, 3 studies (4,14,21) made
the comparisons with measurement
instruments that evaluate literacy in
general health (convergent validity),
specifically the Rapid Estimate of
Adult Literacy in Medicine (38); in
addition, 4 of the included articles
(5,12,17,18) made the comparison
with other instruments that measure
the same construct, which instruments
were as follows: the Test of Functional
Health Literacy in Dentistry (39), the
REALD-30 (4), and the REALD-99
(40); their use resulted in direct and
significant correlations. Seven studies
hypothesized (4,5,12-15,20) an
inverse and significant relationship
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(predictive validity) with the Oral
Health Impact Profile-14 (41),
obtaining uneven results.

Based on the present
systematic review results, the
authors propose a guide for the
validation procedures—preserving
the minimum psychometric
properties—to be used in the
evaluation of the Oral health literacy
construct. As has been stated
regarding the included articles that
presented an instrumental design,
once the content validity evidence
(boxes 1 and 2) had been obtained
using the COSMIN checklist (7),
the dimensionality of the test was
studied to acquire evidence of the
validity of its internal structure
(box 3). According to the classical
test theory, the EFA and the CFA
are the most known and used
techniques to examine the internal
structure that underlies the scores
of an evaluation instrument.
According to the IRT, the 1PL and
its variant in polytomous models is
the recommended technique due
to its lower requirement in terms of
sample size; once the dimensionality
of the scores was determined, the
reliability estimation was carried
out (boxes 4 and 6). Subsequently,

100 100
100 +
80 —
64.3
60 57.1 57.4
429 42.9
40 35.7
28.6
21.4
20
0
Instrument Content Structural Internal  Reliability Hypothesis
development  validity validity ~ consistency
|:| Very good - Adequate - Inadequate

Figure 2. Scoring of metric properties
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to obtain evidence of external validity, the relationship of the
measurement instrument with other evaluation instruments had
to be observed (box 9). For more details, see Table 3.

Study limitations
The instruments evaluated were not validated with any
clinical result (That is, oral health status).

Conclusion

The psychometric properties that were evaluated (using
the COSMIN Risk of Bias checklist) in this systematic review
were structural validity, internal consistency, reliability (test—
retest), and hypothesis testing for construct validity. To date,
there is no “gold standard” measuring instrument to evaluate
criterion validity or responsiveness. The other parameters used
with the COSMIN checklist were instrument development
and content validity. The measurement instrument most
frequently culturally adapted was REALD-30 (USA), and it
was validated in such countries as Saudi Arabia, Brazil, Turkey,
and Romania.

Resumen

Objetivo: Evaluar mediante una revisién sistemadtica
las propiedades psicométricas de los instrumentos para la
medicién de la alfabetizacion en salud bucal de adultos.
Material y métodos: Se realizé una busqueda electrénica de
estudios instrumentales en bases de datos PubMed, PubMed
Central, ScienceDirect, Scopus, EMBASE y PsycINFO, para
hallar articulos publicados hasta junio del 2021. El riesgo de
sesgo de los estudios incluidos se evaludé mediante la lista de
chequeo COSMIN (“COnsensus-based Standards for the
selection of health Measurement Instruments”) Risk of Bias.
Resultados: De una muestra inicial de 2617 articulos, 14
estudios instrumentales fueron incluidos en la presente revision.
Sus tamafios de muestra oscilaron entre 177 y 1405 adultos y
el numero de items por instrumento de medicién variaron de
14 2 99. Para la validez estructural, las técnicas estadisticas se
realizaron segtin la Teoria cldsica de los test (andlisis factorial
exploratorio y confirmatorio) y Teorfa respuesta al item
(modelos dicotémicos y politémicos). El “Rapid Estimate
of Adult Literacy in Dentistry 30” elaborado en USA, fue
el instrumento de medida que tuvo mayores adaptaciones
culturales, se validaron en paises como: Arabia Saudita, Brasil,
Turquia y Rumania. La evaluacién de riesgo de sesgo segtn
la lista de chequeo “COSMIN Risk of Bias”, evidencié que
se evaluaron seis de los diez pardmetros. Conclusiones: Las
propiedades psicométricas que se evaluaron en la presente
revision sistemadtica fueron: validez estructural, consistencia
interna, fiabilidad (“test-retest”) y prueba de hipdtesis para
validez de constructo. Hasta el momento no se tiene un
instrumento de medicién “gold standard” para evaluar el
pardmetro validez de criterio.
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