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ABSTRACT
Objective: This study aimed to perform the cross-cultural adaptation and validation of the NVS for
Brazilian Portuguese.
Material and Methods: Two hundred and fifty adults responded to the adapted version of the NVS,
the Brazilian version of the Rapid Estimate of Adult Literacy in Dentistry (BREALD-30), ten questions of
the National Functional Literacy Index (NFLI), and a questionnaire about demographic and oral health-
related aspects. Statistical analysis determined the internal consistency, stability, difficulty of items, and
convergent/discriminant/predictive validities of the NVS. p< .05 was considered significant.
Results: The NVS displayed a good internal consistency (Cronbach’s alpha¼ 0.79) and a fair stability
(ICC¼ 0.57; 0.39–0.70 95% CI). Seventy-two percent of participants answered the easier question (#5)
correctly, whereas only 28.4% were successful in responding the most difficult question (#1). The con-
vergent validity of the NVS was demonstrated by its significant correlation with the BREALD-30
(Rs¼ 0.601, p< .001) and NFLI (Rs¼ 0.544, p< .001). The observation of higher NVS scores among
health professionals, white and more educated people confirmed the discriminant validity of the instru-
ment. Moreover, health literacy was a significant predictor of self-reported oral health and reason for
dental utilization.
Conclusion: The NVS demonstrated adequate psychometric properties to be applied in Brazilian oral
health epidemiological surveys.
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Introduction

Oral diseases occur by the interdependent relationship
between biological and social factors [1], such as health literacy
(HL) [2,3]. HL represents a set of cognitive and social skills that
contribute to the motivation and capacity of patients to obtain,
process, understand, and use basic health information and
services needed to make appropriate health decisions [4,5]. It
encloses word recognition, document interpretation, compre-
hension of reading, qualitative analysis, communication skills,
and conceptual knowledge, which favor the acquisition, proc-
essing, and understanding of instructions [6]. In this sense, low
HL levels negatively impact on the acquisition of dental know-
ledge, the self-perception of dental treatment needs, and the
frequency of dental visits [7–9]. Additionally, dentists under-
value the inability of patients in interpreting technical terms
during dental orientation, which result in the inefficient patient
counseling and unsuccessful clinical interventions [10]. The co-
existence of these factors with considerable stress and barriers
to dental care increases the susceptibility of deprived popula-
tions to a poor oral health condition [11].

The U.S. Department of Health and Human Services [12]
emphasized the importance of measuring HL, aiming to pro-
duce statistics for the improvement of health planning with

focus on enhancing HL to encourage people in adopting
healthy behaviors and lifestyles for the prevention of diseases.
This attention is still more relevant in developing countries as
Brazil, characterized by profound social inequalities [13].
Twenty-seven percent of Brazilian adults are classified as func-
tional illiterates [14]. Several instruments have arisen to assess
specific skills of HL; nevertheless, there is still a lack of variety
of HL scales validated in Brazil, which present the following dis-
advantages: (a) extension: the Short Test of Functional HL in
Adults [15] is composed by 36 questions, which take nearly
12min for its application [16]; (b) evaluation of limited dimen-
sions of HL: the Short Assessment of HL for Portuguese-
Speaking Adults [17] and the Brazilian version of the Rapid
Estimate of Adult Literacy in Dentistry (BREALD-30) [18] only
test the people’s abilities of reading and/or understanding lists
of medical and dental terms; (c) scales developed for specific
groups: the HL [19] and the Spoken Knowledge in Low Literacy
Patients with Diabetes [20] must be applied only for elderly
and diabetic patients, respectively; (d) scales validated in one
country: the multidimensional Screener of Functional HL [21] is
still restricted to Brazil, which hampers the comparability of its
results. Moreover, only BREALD-30 was validated for identifying
Brazilian people with low HL levels in a dental context.
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Based on the aforementioned aspects, we considered the
validation of The Newest Vital Sign (NVS, Pfizer Inc., New
York, USA) [22], constructed for screening people from
diverse countries [22–26] for limited HL in a rapid, reliable,
and sensitive way. The NVS evaluates the individuals’ cap-
acity in reading, understanding, interpreting, and making
decisions with basis on nutrition facts of an ice cream, cover-
ing the analysis of four specific dimensions of HL: numeracy,
prose, cognitive capacity, and logical reasoning. These
dimensions are directly related to abilities required from
patients to prevent dental diseases, for instance, when peo-
ple receive instructions to brush all surfaces of their teeth
regularly. Therefore, the application of the NVS might add
valuable information for the successful education and treat-
ment of dental patients.

Taking into consideration that (i) the adherence and
engagement of patients with oral healthy habits depend on
their competence in handling quantitative and qualitative
information, (ii) these competences are related to HL levels,
(iii) there is a great contingent of Brazilian people under risk
of low levels of HL, and (iv) affordable scales validated in
Brazil to assess HL are still lacking in a oral health context, the
aim of this study was to perform the cross-cultural adaptation
and validation of the Newest Vital Sign to be employed in
Brazilian oral epidemiological surveys. We hypothesize that the
four HL dimensions measured by NVS scores would be associ-
ated with oral health-related outcomes.

Material and methods

Cross-cultural adaptation

This study was previously authorized by Pfizer Inc. and the
authors of the original instrument. The Newest Vital Sign and
its translation are subject to copyright protection owned by
Pfizer Inc. and used with permission.

This experimental protocol was approved by the Human
Research Ethics Committee of the Bauru School of Dentistry
(#CAAE 34539714.7.0000.5417), in accordance with the ethical
standards of the Declaration of Helsinki.

Conceptual, semantic, and item equivalence
The process of cross-cultural adaptation was conducted as
described by Herdman et al. [27] and Reichenheim and
Moraes [28]. Two dentists and one speech language patholo-
gist, with expertise in health education and language,
investigated the equivalence of concepts and items of the
NVS for application to native Brazilian people. The theoretical
framework and the target population of the instrument were
elucidated by retrieving and analyzing previous publica-
tions [22–26].

The NVS was developed to identify people with limited
HL, considering the following concept: “health literacy is the
degree to which individuals have the capacity to obtain, pro-
cess, and understand basic health information and services
needed to make appropriate health decisions” [12]. The instru-
ment comprises six questions that require reading, analysis,
and interpretation of numbers and words contained in a

nutrition label of a vanilla ice cream. These questions cover
the critical appraisal of individuals to calculate the amount of
calories and/or saturated fat found in specific portions of ice
cream, within the context of restrictive and non-restrictive
diets; additionally, the individuals should make decisions
about the proper consumption of the dessert after analyzing
its ingredients. These skills are similar to those analytical abil-
ities that provide the understanding and the following of
instructions given by health professionals. The underlying
idea of the NVS is based on the achievement of better health
outcomes, through the adjustments of the technical vocabu-
lary of professionals in favor of the demands of their patients
with limited HL [22].

In summary, the panel of specialists concluded:

i. the definition of HL used to develop the NVS is appro-
priate and valid for unlimited cultures;

ii. there is a parallelism between the skills required to use
a nutrition label and to understand/follow health
instructions, which are directly linked to the concept
of HL;

iii. the six questions of the NVS permit the understanding
of the level of competencies of individuals in interpret-
ing and acting on health information;

iv. the behavior of using nutrition labels should be more
widespread among people with higher levels of HL,
being indicative of a greater health awareness;

v. people more used to read and interpret nutritional facts
in their daily life should present a better performance in
the NVS.

Therefore, the conceptual framework of the NVS was con-
sidered adequate for screening native Brazilian people for
limited HL.

The NVS was literally translated to Brazilian Portuguese by
three bilingual health professionals, independently. The
structure of the score sheet was remained identical to the
original version because of their excellent semantic equiva-
lence. Distinctly of Rowlands et al. [26], the inclusion of an
additional question for clarifying the reason of a possible
allergic reaction was not considered, since the participants
needed to recognize the peanut oil as a potential food aller-
gen. On the other hand, the nutrition label was adapted
according to similar products found in the Brazilian market;
the amount of dietary fibers, fat calories, and servings per
container are not included in the nutrition facts of Brazilian
ice creams, differently of the information presented by Weiss
et al. [22]. Notwithstanding, to facilitate the answer for the
question #1 - “If you eat the entire container, how many calo-
ries will you eat?” we decided by the maintenance of the
information of servings per container in the nutrition label
(Figures 1 and 2).

Operational equivalence
Subsequently, the first version of the NVS was pretested in a
sample of 10 adults who attended the dental clinics of the
Bauru School of Dentistry, University of S~ao Paulo, Brazil.
The participants were asked to report their impression of the

588 A. F. PEREIRA CRUVINEL ET AL.



instrument. All participants agreed on the efficiency of
the NVS in screening patients for misunderstanding of
health instructions. In addition, one participant pointed an
ambiguous question that could hamper the comprehension
of the entire document. Then, the researchers rephrased
that sentence accordingly and asked the opinion of the
same participant, who confirmed the resolution of
the ambiguity.

Then, the instrument was back-translated by an English
language specialist who did not participate in any other
stage of this study. The semantic equivalence between the
original and the adapted instrument was considered
adequate by the panel of specialists.

Validation

To validate the instrument, 250 adults aged 18–80 years with
differing educational backgrounds were invited to participate
in this study. They were recruited among patients who
attended in the dental clinics of the Bauru School of
Dentistry, University of S~ao Paulo, Brazil. Illiterates, non-native

Brazilian Portuguese speakers, patients with cognitive, vision,
or hearing impairment, and subjects intoxicated by alcohol
and/or drugs were excluded. All participants received infor-
mation regarding the aims of the study and signed a state-
ment of informed consent.

The participants completed the NVS, the Brazilian version
of the Rapid Estimate of Adult Literacy in Dentistry (BREALD-
30) [18], 10 questions of the National Functional Literacy
Index (NFLI) [14], and a questionnaire about demographic
and oral health-related aspects in one interview session.
These tests were applied in the same order described above
for all participants. To assess the stability of the NVS, it was
re-applied to 25 subjects one month later.

Participants were asked to answer the six questions of the
NVS with no time limit. They could refer to the label as often
as desired. The participants received one point for each right
answer, with the overall score ranging from 0 to 6 (see
Supplemental file).

The BREALD-30 comprises 30 words arranged in order of
increasing reading difficulty. It aims to evaluate OHL of
patients by their ability in reading and pronouncing specific

Figure 1. The adapted version of a nutrition label of a vanilla ice cream used to support the answers of participants (back-translated-version).
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dental terms. For each term read correctly, the subject
receives one point, with a total score varying from 0 to 30.
This instrument was previously validated in Brazil by a dis-
tinct research group [18].

The NFLI is based on the categorization of Brazilian adults

aged 15 to 64 years, according to their education levels: illit-

erate, rudimentary, basic, and full literate [14]. In this study,

participants answered 10 out of 35 items of NFLI, comprising

simple interpretation of figures and documents, as described

by Junkes et al. [18]. One point was given for each right

answer, with an overall score range of 0 to 10.

Statistical analysis

Data were analyzed using the Statistical Package for the Social
Sciences (SPSS) version 21.0 (IBMVR SPSSVR Statistics, New York,
USA) and JMetrik# version 4.0.5 (Psychomeasurement
Systems, Charlottesville, USA).

The internal consistency and stability of the NVS were
determined by Cronbach’s alpha and intraclass correlation
coefficient (ICC) for absolute concordance, respectively.

The Andersen’s likelihood ratio was employed to deter-
mine the evidence of differential item functioning (DIF), with

the aim of detecting item bias in the internal structure of the
instrument. This analysis assessed the null hypothesis that
scaling is equal between two groups, as follows: gender
(male/female), age (<36 years-old/�36 years-old), race
(white/non-white), education (<12 years/� 12 years), occupa-
tion (other/health professionals), self-reported oral health
(good-excellent/regular-poor), time since last dental visit (<1
year/�1 year), and reason for dental utilization (prevention/
treatment). The dichotomization of the variables “age” and
“time since last dental visit” was based on the 50th percentile
of their values distribution (35 years-old and <1 year).

The monotonicity of data was certified by a linear regres-
sion model between the dependent variable of “NVS scores”
and the independent variable of “predictive values of
factors” (R2¼ .995, p< .001). The hypothesis of conditional
independence of the items of the NVS was rejected, since
significant chi-square values were demonstrated by the
Mantel-Haenszel test for all pairwise questions [X2¼ 7.29
(p¼ .01)–88.71(p< .001)]. In these situations, the application
of the unidimensional Rasch model is recommended for
scaling the dependent items of both unidimensional or
multidimensional instruments, based on the statistical equal-
ity of the tests of dimensionality and local independ-
ence [29].

Figure 2. Score sheet of the Brazilian version of the Newest Vital Sign (back-translated version).
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The unidimensional Rasch scale model was applied to
assess the sequence of items by their increasing difficulty,
with a separation index of at least 0.15 logits. To assess the
goodness-of-fit of each item to the model, the infit mean
square (MSQ) statistics should be between 0.7 and 1.3 [30],
and the outfit MSQ statistics should be <2.0 logits [31].

The sensitivity and specificity for a selected cut score in
the receiver operating characteristic analysis and the stratum-
specific likelihood ratio (SSLR) were used to find the optimal
cutoff points for identifying OHL levels according to those
described in the original instrument [20]. BREALD-30 scores
<27 were considered as indicative of limited oral HL.

The Spearman’s rank test determined the convergent val-
idity of the NVS with the BREALD-30 and NFLI. For discrimin-
ant and predictive validity, the Mann Whitney U test was
used to detect significant differences of the NVS scores
between the dichotomized demographic and oral health-
related variables, as aforementioned. The predictive perform-
ance of the NVS for oral health outcomes was analyzed by
logistic regression models, which included only factors with
significant Wald statistics. p values< .05 were considered
significant.

Results

The distribution of participants by HL levels, demographic
characteristics, and oral health outcomes are summarized in
Table 1. They were predominantly composed of women
(64.0%) and white (79.2%) people, with a mean age of 37.52
years (±15.01), ranging from 18 to 80 years-old.

The mean score of the NVS was 2.70 (±2.00, range 0–6),
with the variance of 3.99. If item deleted, the scale mean var-
ied between 1.98 (Q5) and 2.42 (Q1), while the scale variance
varied from 2.71 (Q2) to 3.16 (Q5) (Table 2). Cronbach’s alpha
was 0.79, revealing an adequate internal consistency of the
NVS and its subscales. The values of Cronbach’s alpha if item
deleted varied from 0.73 (Q2) to 0.79 (Q5) (Table 2). A fair
stability of the instrument was indicated by the value of ICC
for absolute concordance (0.57; 0.39–0.70 95% CI, p< .001).
The values of skewness (0.20) and kurtosis (–1.27) revealed a
deviation of data from normality.

The DIF analysis showed statistically significant differences
between people of particular demographic characteristics,
such as race (LR-value 59.70, df¼ 6, p¼ .001), age (LR-value
85.97, df¼ 6, p< .001), education levels (LR-value 85.36,
df¼ 6, p< .001), and occupation (LR-value 60.84, df¼ 6,
p¼ .002). Moreover, the internal structure of the NVS was
adequate in the differentiation of groups of individuals that
distinctly reported their oral health levels (LR-value 94.36,
df¼ 6, p< .001) and their reasons for dental visit (LR-value
88.45, df¼ 6, p¼ .002). The instrument did not demonstrate
the evidence of DIF for gender and time since last dental
visit (p> .05).

The six items of the NVS fitted the Rasch scale model for
rating scale of difficulty, with the infit MSQ statistics varying
from 0.83 and 1.26 and the maximum value of outfit MSQ
statistics of 1.98 (Table 3). Seventy-two percent of partici-
pants answered the easier question (#5) correctly, whereas

only 28.4% were successful in responding the most difficult
question (#1).

The accuracy of the NVS for screening people with lim-
ited HL levels was 0.79 (0.74–0.85 95% CI). It was detected
three thresholds of likelihood ratios of NVS scores for the
identification of different levels of HL. The first threshold
encompassed the scores 0, 1, and 2, with SSLR varying
from 2.57 through 4.08 (Rasch scale model, h¼ –3.81 –
–0.83). The second threshold encompassed the scores 3 and
4 with SSLR of 0.49 and 0.82 (h¼ 0.11 – 0.99). The scores 5
and 6 showed SSLR values of 0.16 and 0.09 (h¼ 2.05 –
3.48), respectively. A cutoff point of �2 demonstrated a
great capacity to identify people with limited OHL, with
sensitivity of 0.81 and specificity of 0.72. One hundred and
twenty-five subjects were considered with high likelihood of
limited literacy (range 0–2), 58 subjects with possible limited

Table 1. Distribution of individuals according to HL categories, demographic
characteristics, and oral health outcomes.

HL (NVS)

Total Limited Possibly limited Adequate

Gender
Male 90 (36.0%) 41 (45.6%) 21 (23.3%) 28 (31.1%)
Female 160 (64.0%) 84 (52.5%) 37 (23.1%) 39 (24.4%)

Race
White 198 (79.2%) 89 (44.9%) 48 (24.2%) 61 (30.9%)
Black 51 (20.4%) 36 (70.6%) 10 (19.6%) 5 (9.8%)
Asian 1 (0.4%) 0 (0%) 0 (0%) 1 (100%)

Education
�8th grade 59 (23.6%) 55 (93.2%) 2 (3.4%) 2 (3.4%)
9–12th grade 90 (36.0%) 54 (60.0%) 21 (23.3%) 15 (16.7%)
College 70 (28.0%) 16 (22.9%) 24 (34.3%) 30 (42.8%)
Postgraduation 31 (12.4%) 0 (0%) 11 (35.5%) 20 (64.5%)

Occupation
Other 214 (85.6%) 118 (55.1%) 46 (21.5%) 50 (23.4%)
Health technician 7 (2.8%) 4 (57.1%) 1 (14.3%) 2 (28.6%)
Health professional 29 (11.6%) 3 (10.3%) 11 (37.9%) 15 (51.8%)

Self-reported oral health
Excellent 29 (11.6%) 5 (17.2%) 7 (24.1%) 17 (58.7%)
Very Good 41 (16.4%) 6 (14.6%) 11 (26.8%) 24 (58.6%)
Good 84 (33.6%) 46 (54.8%) 21 (25.0%) 17 (20.2%)
Regular 72 (28.8%) 49 (68.1%) 15 (20.8%) 8 (11.1%)
Poor 22 (8.8%) 17 (77.3%) 4 (18.2%) 1 (4.5%)
Do not know/do

not answer
2 (0.8%) 1 (50.0%) 1 (50.0%) 0 (0%)

Last dental visit
<1 year 201 (80.4%) 97 (48.3%) 48 (23.9%) 56 (27.8%)
1–2 years 26 (10.4%) 12 (46.2%) 7 (26.9%) 7 (26.9%)
2–5 years 14 (5.6%) 10 (71.4%) 2 (14.3%) 2 (14.3%)
>5 years 8 (3.2%) 5 (62.5%) 1 (12.5%) 2 (25.0%)
Do not know/do

not answer
1 (0.4%) 1 (100%) 0 (0%) 0 (0%)

Reason for last dental visit
Prevention 106 (42.4%) 37 (34.9%) 30 (28.3%) 39 (36.8%)
Treatment 144 (57.6%) 88 (61.1%) 28 (19.4%) 28 (19.5%)

Table 2. Results of the reliability of each item of the NVS.

Item
Scale mean

if item deleted
Scale variance
if item deleted

Cronbach’s alpha
if item deleted

Q1 2.42 3.03 0.77
Q2 2.22 2.71 0.73
Q3 2.35 2.83 0.75
Q4 2.33 2.85 0.75
Q5 1.98 3.16 0.79
Q6 2.20 2.76 0.74
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literacy (range 3–4), and 67 subjects with adequate literacy
(range 5–6).

The convergent validity of the instrument was demon-
strated by its significant correlation with the BREALD-30
(Rs¼ 0.601, p< .001) and NFLI (Rs¼ .544, p< .001). In add-
ition, the NVS scores presented discriminant validity, with
higher values among health professionals, white and more
educated people (p< .001). In contrast, scores were similar
among individuals with distinct time since last dental visit
(p¼ .27). Self-reported poor/regular oral health conditions
and dental treatment needs were associated with lower NVS
scores (Mann-Whitney U test, p< .001; Table 4). These results
are consistent with those demonstrated by DIF analysis.

HL measured by the NVS was a significant predictor for
“reason for dental utilization” and “self-reported oral health”
(Table 5). The odds ratio values showed greater chances of
self-perception of good oral health conditions and dental vis-
its motivated by prevention among individuals with higher
levels of HL.

Discussion

These findings indicate that this version of the Newest Vital
Sign demonstrated appropriate psychometric properties,
linked to internal consistency, stability, and convergent,

discriminant, and predictive validities, when considering the
sample of this study. Indeed, instruments that simultaneously
evaluate multiple skills, such as communication, reading,
numeracy, comprehension, and logical reasoning seem
advantageous to undertake a comprehensive screening of
patients for limited HL in epidemiological studies. To the
best of our knowledge, this is the first validated version of
the NVS based on oral health outcomes.

The cross-cultural adaptation of the NVS provided a trust-
worthy instrument founded on the application of a typical
Brazilian nutrition label, which does not include information
about servings per container, dietary fiber, and fat calories,
usually found in American products. The maintenance of its
six items was justified by the decrease of scale variance if
any of the items were deleted, that is, the power of discrim-
ination of the instrument would be reduced. To facilitate the
answer for the question #1, we decided to maintain the
amount of servings per container in the nutrition label of
the present version, even though its presence was not neces-
sary to improve the accuracy of patient’s answers. This deci-
sion seemed to have no effect on the results, since the
question #1 showed the highest rate of incorrect responses,
being rated as the most difficulty question of the instrument
by the Rasch model. This finding may be connected with
the inadequate mathematical skills observed in Brazil [32].
Furthermore, we believe that the difficulty grade of the ques-
tion #5 was linked to its binary nature, which facilitates the
achievement of better performances. This assumption is sup-
ported by both observations of the largest reduction of scale
mean (–26.7%) and the smallest reduction of variance
(20.8%) if question #5 deleted. Additionally, the borderline
outfit MSQ statistics indicates that this question is unproduct-
ive for the measurement of the individual’s capacity by itself,
which was verified by the reduced rate of the correct
answers (50%) for the question #6. However, the relevance of
the question #5 also lays in the introduction of a new section
of evaluation, more focused on other abilities, such as docu-
ment interpretation, comprehension of reading, and qualita-
tive analysis.

Interestingly, the internal consistency of this NVS was
greater than other versions, which showed Cronbach’s alpha

Table 3. The difficulty scaling of items of the Brazilian version of the NVS.

Item Mean SD Difficulty (SE) Infit MSQ Outfit MSQ

Q1 0.28 0.45 1.52 (0.20) 1.13 1.19
Q2 0.48 0.50 –0.20 (0.18) 0.83 0.85
Q3 0.35 0.48 0.87 (0.19) 0.93 0.81
Q4 0.37 0.48 0.73 (0.19) 0.96 1.06
Q5 0.72 0.45 –2.52 (0.23) 1.26 1.98
Q6 0.50 0.50 –0.40 (0.18) 0.92 0.80

Table 5. Logistic regression models for reason for dental utilization and self--
reported oral health.

B SE Wald df p OR

Reason for last dental visit: Prevention
NVS (Possible limited literacy) 0.95 0.37 6.54 1 .01 2.59
NVS (Adequate literacy) 0.22 0.37 0.35 1 .56 1.24
Education (�12 years) 0.19 0.35 0.28 1 .60 1.21
Occupation (Other) –0.71 0.40 3.12 1 .08 0.49
Time since last dental visit (�1 year) 0.71 0.36 3.84 1 .05 2.03
Constant –0.29 0.27 1.11 1 .29 0.75

Self-reported oral health: Good-Excellent
Education (�12 years) 0.86 0.35 6.18 1 .01 2.37
NVS (Possible limited literacy) 1.23 0.47 6.82 1 .01 3.42
NVS (Adequate literacy) 1.10 0.48 5.21 1 .02 2.99
Occupation (Other) –2.15 0.77 7.76 1 .01 0.12
Age (<36 years-old) 0.29 0.32 0.86 1 .35 1.34
Race (White) 0.35 0.36 0.92 1 .34 1.42
Time since last dental visit (�1 year) 0.76 0.38 3.97 1 .04 2.14
Constant –1.92 0.40 22.88 1 <.001 0.15

df: degrees of freedom; OR: odds ratio; SE: standard error.

Table 4. Mean scores (±SD) of the NVS according to
socio-demographic characteristics and oral health-
related aspects.

NVS

Gender
Male 2.76 ± 2.10
Female 2.67 ± 1.95

Race
White 2.89 ± 2.05��
Non-White 1.98 ± 1.64

Age
<36 years-old 3.47 ± 1.85��
�36 years-old 1.90 ± 1.84

Education
<12 years 1.25 ± 1.27��
�12 years 3.42 ± 1.91

Occupation
Health professionals 3.81 ± 1.95��
Other professionals 2.51 ± 1.95

Self-reported oral health
Good – Excellent 3.22 ± 2.07��
Regular/Poor 1.86 ± 1.56

Last dental visit
<1 year 2.77 ± 2.00
�1 year 2.43 ± 2.00

Reason for last dental visit
Prevention 3.31 ± 1.93��
Treatment 2.25 ± 1.93

�p< .05; ��p< .01.
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values varying between 0.67 and 0.78 [22–26]. These differen-
ces could be supported by the use of a regional nutrition
label applied strictly to native Brazilian patients, without spe-
cial health conditions. The performance of distinct popula-
tions in the NVS ranged from 1.6 to 3.5 in different validation
studies [22–26]. The average score of 2.7 obtained by the
current participants was higher than those obtained by U.S.
Hispanics (1.6) [22], Dutch chronic patients (1.8) [23], and eld-
erly Japanese people (2.1) [24]. These diverse outcomes could
be explained by the well-known low HL levels observed
among non-white people [9,33–35], chronic patients [2], and
older age groups [36].

Although this SSLR analysis also yielded three levels of HL,
the present thresholds were characterized by distinct cutoff
points in comparison with the results demonstrated by Weiss
et al. [22]. The scores of BREALD-30< 27 were considered as
a representative of limited HL, based on the measures of cen-
tral tendency observed in this population (mean¼ 25.42,
median¼ 26, and mode¼ 30). We defined these parameters
because the authors of BREALD-30 did not provide cutoff
points to establish different levels of OHL [18]. Even with this
limitation, the BREALD-30 was adopted to make the diagno-
sis of participants with limited OHL, because it was the
unique validated method available in Brazil with the
same purpose.

Concisely, the NVS analyzes predominantly three skills of
HL: numeracy, prose, and document literacy [22]. Due to the
lack of specific Brazilian instruments, the convergent validity
of the NVS was assessed through its correlation with instru-
ments that measure other abilities, such as reading and pro-
nunciation (BREALD-30), or document interpretation (NFLI).
This version of the NVS was moderately correlated with the
BREALD-30 and NFLI. According to Nielsen-Bohlman, Panzer
and Kindig [37], this analysis is possible because the direct
correlation between reading and numeracy skills. Indeed, our
results confirm the association between HL and demographic
characteristics, such as educational levels, race, and occupa-
tion, similarly to prior studies [9,33–35,38,39]. Despite this
strong association, the NVS detected limited or possible lim-
ited levels of HL among graduate and postgraduate people,
which indicates that HL is not equivalent to the level of edu-
cation, as demonstrated by van der Heide et al. [40]. Hence,
the measurement of HL should be used in epidemiological
surveys in preference to the educational status of participants.

In the logistic regression models, HL was a significant pre-
dictor of “reason for dental utilization” and “self-reported oral
health”. Instead, “time since last dental visit” was not affected
by HL, in accordance with Jamieson et al. [8] and Burgette
et al. [33]. This result could be influenced by the fact that all
variables were determined through the recall and opinion of
the participants, which could lead to the inaccurate reports
and the observer-expectancy effect [41,42].

Although the NVS was effective in screening patients for
limited HL, this instrument must be used with caution.
Similarly to previous studies [22–26], this validation was per-
formed on a convenience sample that might not be repre-
sentative of the whole Brazilian population, especially in
relation to the exclusion of illiterates and the high percent-
age of health professionals. This design was important to

permit the minimal understanding of the instrument for all
participants and to analyze the potential for discrimination of
the NVS scores between different occupations. In addition,
the effective use of the NVS in follow-up studies might be
limited due to its fair stability. This result could be justified
by two main hypotheses: (i) the participants’ prior knowledge
of the NVS questions could lead to different patterns of
answers during the retest, and/or (ii) the possible decrease of
the participant’s commitment over time. Moreover, the same
order of application of the instruments for all participants
could increase the influence of learning effects and fatigue
on these results, although the BREALD-30 and NVS evaluated
distinct domains of HL. Likewise, the measurement of HL is
focused on some specific dimensions, with a preponderant
emphasis on numeracy. Finally, the predictive value of the
NVS was exclusively built on oral health outcomes, without
considering general health status.

The fields of clinical health and epidemiological research
can benefit from the adaptation and validation of the NVS.
The researchers can disclose the association between HL and
health conditions, through a synthetic analysis of multiple
skills needed for the development of HL. The collected data
might provide information to health policy makers toward
the building of education and counseling strategies, with
individualized approaches to deprived groups. Moreover,
this tool can inform the clinicians about the ability of
patients in understanding and dealing with health instruc-
tions, empowering professionals to identify specific groups of
individuals with communication drawbacks and low educa-
tion levels.

In summary, this Brazilian version of the Newest Vital Sign
demonstrated appropriate psychometric properties to be
applied as an instrument for a rapid screening of individuals
with limited HL levels in epidemiological surveys. However,
further studies need to be carried out in order to confirm its
validity for application in distinct population groups.
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mento que avalia alfabetizaç~ao em sa�ude das pessoas idosas.
Acta Paul Enferm. 2011;24:271–277.

[20] Souza JG, Apolinario D, Farfel JM, et al. Applicability of the
Spoken Knowledge in Low Literacy Patients with Diabetes in
Brazilian elderly. Einstein (Sao Paulo). 2016;14:513–519.

[21] Apolinario D, Mansur LL, Carthery-Goulart MT, et al. Detecting
limited health literacy in Brazil: development of a multidimen-
sional screening tool. Health Promot Int. 2014;29:5–14.

[22] Weiss BD, Mays MZ, Martz W, et al. Quick assessment of literacy
in primary care: the Newest Vital Sign. Ann Fam Med.
2005;3:514–522.

[23] Fransen MP, Van Schaik TM, Twickler TB, et al. Applicability of
internationally available health literacy measures in the
Netherlands. J Health Commun. 2011;16:134–149.

[24] Kogure T, Sumitani M, Suka M, et al. Validity and reliability of the
Japanese version of the Newest Vital Sign: a preliminary study.
PLoS One. 2014;9:e94582

[25] Martins AC, Andrade IM. Cross-cultural adaptation and validation
of the Portuguese version of the Newest Vital Sign. Rev Enf Ref.
2014;IV S�erie:75–83.

[26] Rowlands G, Khazaezadeh N, Oteng-Ntim E, et al. Development
and validation of a measure of health literacy in the UK: the
Newest Vital Sign. BMC Public Health. 2013;13:116.

[27] Herdman M, Fox-Rushby J, Badia X. A model of equivalence in
the cultural adaptation of HRQoL instruments: the universalist
approach. Qual Life Res. 1998;7:323–335.

[28] Reichenheim ME, Moraes CL. Operacionalizaç~ao de adaptaç~ao
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