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Abstract: This study aimed to assess the reliability and validity of 
Brazilian-Portuguese versions of the Health Literacy in Dentistry 
(HeLD) scale in a sample of elderly Brazilian participants. HeLD was 
initially translated into and cross-culturally adapted to the Brazilian 
Portuguese language. The reliability and validity of HeLD were then 
assessed in a sample of 535 non-institutionalized older persons who 
also completed a questionnaire containing sociodemographic and 
health information. Data were then randomly separated into two 
sub-datasets, and Confirmatory Factor Analysis was performed 
through structural equation modelling, with a maximum likelihood 
estimate to test the fit of the data to the factor structure of the long-and 
short-form HeLD (HeLD-29 and HeLD-14) versions of the instrument. 
The models were compared using the Akaike Information Criterion to 
assess goodness-of-fit and to determine which models were preferred. 
Internal consistency of HeLD was evaluated using Cronbach ś 
coefficient α. Both versions of HeLD were observed to demonstrate 
high internal reliability (Cronbach ś α ≥ 0.87 for all seven subscales), 
acceptable convergent (estimates of ≥ 0.50 for AVE and ≥ 0.70 for CR) and 
discriminant validity. However, the goodness-of-fit of the confirmatory 
factor analysis models demonstrated satisfactory results only for HeLD-
14 subsamples (x2/df = 1.8–2.3; CFI = 0.97–0.98; GFI/NFI = 0.98–0.99; 
RMSEA = 0.05 and SRMR = 0.03). In conclusion, HeLD-14 was shown 
to be a reliable and valid instrument to measure oral health literacy in 
elderly Brazilian participants.

Keywords: Oral Health; Health Literacy; Psychometrics; Aged.

Introduction

Health literacy (HL) is an established construct in public health, with 
studies demonstrating associations between this construct and health 
outcomes.1,2 It was defined by Nutbeam3 as “personal, cognitive and 
social skills which determine the ability of individuals to gain access to, 
understand, and use information to promote and maintain good health”. 
According to the European Health Literacy Consortium, HL “is linked to 
literacy and entails people’s knowledge, motivation and competences to 
access, understand, appraise and apply health information in order to make 
judgements and take decisions in everyday life concerning health care, 
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disease prevention and health promotion to maintain 
or improve quality of life during the life course”.2 
Therefore, HL is considered an important determinant 
of health, especially in vulnerable populations such 
as immigrants, the homeless and elderly. 2

Nutbeam3 conceptualizes HL in three levels, based 
on types of literacy: a) Basic/functional, which is 
related to “basic skills in reading and writing to be 
able to function effectively in everyday situations”; 
b) Communicative / interactive, which is related 
to “more advanced cognitive and literacy skills 
which, together with social skills, can be used to 
actively participate in everyday activities, to extract 
information and derive meaning from different forms 
of communication, and to apply new information 
to changing circumstances” and c) Critical, which 
is related to “more advanced cognitive skills which, 
together with social skills, can be applied to critically 
analyses information, and to use this information to 
exert greater control over life events and situations”. 
In dentistry, the majority of studies in the field of oral 
health literacy (OHL) have used instruments based 
on word recognition such as REALD-304,5 which only 
address the first aspect of HL described by Nutbeam.3

In Brazil, there are so far three instruments that 
measure OHL that have been adequately validated 
through robust psychometric analysis for the Brazilian 
population, namely: the Brazilian version of The Rapid 
Estimate of Adult Literacy in Dentistry (BREALD-30);6 
the Brazilian version of the 20-item rapid estimate of 
adult literacy in medicine and dentistry7 and recently, the 
Brazilian version of the Oral Health Literacy Assessment 
in Spanish.8 All instruments measure aspects of OHL 
by using word recognition tests and were tested in 
samples of predominantly adult individuals.

Therefore, taking into account the definition of 
OHL by the American Dental Association “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”,9 it is important for future studies to 
investigate OHL levels and their association with 
dental outcomes using tools that measure a broader 
scope of the construct, such as the Health Literacy 
in Dentistry (HeLD) scale. HeLD is a comprehensive 
OHL assessment tool developed and validated with 

Australian adults that is theoretically underpinned 
by seven conceptual domains related to OHL.10,11,12 
To date, there are only three studies published with 
the instrument in populations outside Australia, 
one in USA with adults13 and two in Indonesia with 
adolescents.14,15 In addition, none of the studies 
published have evaluated its psychometric properties 
in elderly populations even with the large body of 
evidence has shown that people over the age of 60 are 
the fastest growing population and will reach nearly 
2.1 billion habitants worldwide by 2050.16 This fact 
poses a number of challenges to health professionals 
and health systems because older people experience 
a greater number of health disorders, including oral 
health.16,17 Epidemiological surveys have shown that 
a large proportion of older people worldwide present 
poor oral heath demonstrated by evidence of high 
levels of dental caries experience and tooth loss, 
periodontal disease, xerostomia and oral cancer.18,19,20 

In Brazil, the older population has higher levels of 
caries experience (mean decayed, missing and filled 
teeth index = 27.5), with over half being edentulous.21

In spite of compelling evidence that general HL 
is strongly associated with health outcomes in older 
persons,22,23 in the field of dentistry there are few 
publications investigating associations between OHL 
and oral health outcomes in this population.24,25,26

Taking into consideration these aspects and the 
demand for validated instruments measuring OHL in 
the elderly, the aim of present study was to assess the 
reliability and validity of the long and short version 
of the Health Literacy in Dentistry instrument in an 
elderly Brazilian population.

Methodology

The protocol of this study was reviewed and 
approved by an Ethics Committee and in accordance 
with the Declaration of Helsinki ethical principles 
for medical research involving human subjects. All 
participants provided written informed consent. 
This was a cross-sectional study conducted with 
non-institutionalized older people living in the 
city of Piracicaba, with an estimated population of 
400,000 inhabitants, located in the southeast region 
of Brazil and 160 km from the capital São Paulo.
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Health literacy in Dentistry (HeLD)
Health Literacy in Dentistry (HeLD) scale 

comprises a long (HeLD-29) and short form (HeLD-14). 
Both forms represent 7 conceptual domains: access, 
understanding, support, utilization, economic barriers, 
receptivity and communication. Each item is scored 
using 5-point ordinal items ranging from 0 (‘Unable 
to do’) to 4 (‘without any difficulty’). The possible 
range of summary scores is from 0–116 (HeLD-29) 
and 0–56 (HeLD-14). Higher scores indicate higher 
oral health literacy levels.10,11,12

Questionnaire translation and 
cross-cultural adaptation

Initially the instrument was translated into and 
cross culturally adapted to the Brazilian Portuguese 
language according to the protocol suggested by 
Guillemin et al.27 Firstly, an initial translation of the 
instrument was done by two independent translators, 
then back translation by two independent native 
English language translators who had no access 
to the original instrument, and then reviewed by 
a committee of experts and a pretest. The review 
committee consisted of four dental researchers with 
translation experience and knowledge of oral health 
literacy, a Brazilian-Portuguese teacher and a linguistic 
researcher. The review committee evaluated all stages 
of the process, the original and the final versions of 
the instrument, and by consensus, chose the best 
words for adapting them to the Brazilian population. 
In addition, contacts were made with the authors of 
the instrument for clarification and better translations 
of the meaning of the questions.27 In order to evaluate 
the instructions, response format and items of the 
instrument for clarity (cross cultural adaptation 
process), the pre-final version of the instrument was 
pilot-tested with a convenience sample of 25 elderly 
persons with a mean age of 68.5 years, with diverse 
levels of schooling. A cognitive interview was held 
to test if the meaning of the items was equivalent to 
those of the original source. The results of the cultural 
adaptation showed that the Brazilian version of 
HeLD-29 was well understood by the sample and the 
level of misunderstanding did not exceed 20% in any 
of the questions, as recommended in cross-cultural 
adaptation of instruments for health care research.28

Data collection and participants
In order to investigate the psychometric properties 

of the translated version of HeLD the instrument was 
administered to 535 older individuals aged 60 years 
and older who were living independently and were 
generally healthy without remarkable cognitive 
alteration. The presence or not of cognitive impairment 
was evaluated by the medical records of the elders 
which were collected in the Family Health Units with 
whom participants were registered. The sample size 
calculation in psychometric studies is usually done 
on the number of items and Hair et al.29 recommends 
that the proportion of 5 respondents for each item of 
the instrument is the minimum acceptable to avoid 
errors due to sample size and the more acceptable 
sample size would have a 10:1 ratio. So the number 
of 535 subjects was considered sufficient for this rule 
considering that the original HeLD presents 29 items 
and data was later subdivided into two sub-datasets of 
approximately 270 individuals for statistical analysis 
enabled a ratio of 1:9, above the acceptable minimum.

Of these, 480 (89.7%) lived close to 6 Family Health 
Units, and were selected by means of a simple random 
sampling process carried out after the researchers 
had consulted the primary health care information 
system, and chosen individuals who fulfilled all 
the inclusion criteria. In addition, another sample 
data were collected from 55 older adults randomly 
selected in the waiting rooms of a Dental Specialty 
Center (DCS) that receives older patients referred 
by the primary care teams from across the city. 
There were no statistically significant differences 
in sociodemographic variables between the two 
subsamples (p > 0.05). All data were obtained by 
means of an interviewer-administered questionnaire 
with the participation of two trained researchers.

 In addition to the Brazilian version of HeLD, each 
participant completed a questionnaire containing 
sociodemographic and health variables, self-efficacy 
in tooth brushing at night and the Brazilian version 
of Geriatric Oral Health Assessment Index (GOHAI).

The sociodemographic characteristics included 
sex (‘Male’ or ‘Female’), age (65 years or less’ or 
‘Over 65 years), ethnicity (‘White/yellow’ or ‘Others: 
indigenous, black’), marital status (‘Married/cohabiting’ 
or ‘Single/divorced/widower’), highest education 
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level (‘5th grade or above’ or ‘Less than 5th grade), and 
income (‘Higher: ≥ R$ 1,875’ or ‘Lower: < R$ 1,875’). 
Health status included: self-rated general health - 
dichotomized into ‘excellent/very good/good’ or 
‘Fair or poor’, and health problems were ‘None’ or 
‘Had: Hypertension/Diabetes/ Hypertension and 
Diabetes/ Heart problems and others’. Satisfaction 
with oral health was measured using the following 
question: “With regard to your teeth/mouth, are 
you ‘very satisfied’, ‘satisfied’, ‘neither satisfied nor 
dissatisfied’, ‘dissatisfied’ or ‘very dissatisfied?’ and was 
dichotomized into ‘Satisfied: very satisfied/Satisfied’ 
or ‘Unsatisfied: neither satisfied nor dissatisfied/ 
unsatisfied/ Very unsatisfied’. Oral health-related 
behaviors included: usual reason for dental visit 
(‘check-up/repair/ maintenance’ or ‘problem’).

Self-efficacy of individuals to brush their teeth at 
night was investigated by an instrument previously 
validated to Brazilian population.30

The oral health-related quality of life of the 
sample was measured by Geriatric Oral Health 
Assessment Index (GOHAI).31,32 In this study we 
used the simplified frequency range suggested by 
the authors with 3 categories and following values: 
1- always; 2- sometimes and 3- never. In order to obtain 
the final index the sum of values was calculated, which 
ranged from 12–36. The highest value indicated values 
of high self-perception regarding oral health. Total 
GOHAI scores were dichotomized by the median of 
the sample into ‘30 or more’ or ‘Less than 30’.

Evaluation of the psychometric properties 
of the Brazilian version of HeLD

We estimated central tendency, variability and 
shape of the distribution for each HeLD item in the 
older population. According to the literature, no 
severe deviations from normality are found if the 
absolute values of Kurtosis and Skewness are < 3.33,34,35

For testing the validity and reliability of Held -29 and 
HeLD-14 in the different population, data was randomly 
split into two sub-datasets: sample size of 267 and 
268, respectively. Confirmatory Factor Analysis 
(CFA) with the function of ‘Proccalis’ was performed 
through structural equation modelling, with the use 
of maximum likelihood estimate to test the fit of the 
data to the factor structure of both HeLD instruments. 

Goodness-of-fit was assessed by using the chi-square 
(x2) and degrees of freedom (df) tests, Comparative Fit 
Index (CFI), Normed Fit Index (NFI), Goodness of Fit 
Index (GFI), Root Mean Square Error of Approximation 
(RMSEA), and Standardized Root Mean Square Residual 
(SRMR). The following parameters were established 
as minimum indices for the adequacy of the model: 
x2/df ≤ 2.0, CFI > 0.95, GFI/NFI > 0.90, RMSEA < 0.06 and 
SRMR < 0.06.36,37 Models of the two instruments were 
compared using the Akaike Information Criterion 
(AIC) to evaluate goodness-of-fit and to determine 
which models should be selected. The lower the values 
of AIC, the better the model adjustment.

The degree of inter-relation for the items of each factor 
was measured through convergent validity and was 
estimated by calculating the average variance extracted 
(AVE) and composite reliability (CR). Strong inter-relation 
of items were considered when AVE ≥ 0.50 and CR ≥ 0.70. 
In order to assess whether the items of one factor were 
not more strongly correlated with another factor, 
discriminant validity was calculated. Parameters of 
adequate discriminant validity were considered when 
AVEi and AVEj were greater than the square of the 
correlation (ρij

2) between the factors i and j.38

In relation to the internal consistency of models, 
they were considered to be acceptable when Cronbach 
standardized alpha (α) was ≥ 0.7. The Student’s-t test 
was used to analyze the association between oral 
health literacy and oral health-related covariates by 
estimating the means and standard error for HeLD 
and each domain. Two-sided where available, p-value 
of 0.05 was considered statistically significance. 
Second-order models were developed for the models 
that presented adequate fit.

All data analysis was performed using SAS 
statistical software.

Results

Table 1 presents the summary for each HeLD 
29 item, and total HeLD-29 and HeLD-14 scores.

It was observed that the kurtosis and skewness 
values indicated an approximation to a normal 
distribution, meaning each item satisfactorily met 
the required thresholds for assumptions of normality 
of the data.
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Table 2 shows the goodness-of- fit of the 
HeLD-29 and HeLD-14 confirmatory factor analysis 
models for the data I and data II, respectively.

The goodness-of-fit of the HeLD-29 confirmatory 
factor analysis models was observed to be poor 
for the two sub-samples. On the other hand, 
satisfactory goodness of fit was demonstrated for 
the two sub-samples using HeLD-14, with acceptable 
thresholds for CFI, GFI, NFI obtained. In addition, 
the models (HeLD-29 and HeLD-14) were compared 
using the Akaike Information Criterion (AIC) to 
assess goodness-of-fit and to determine which model 
was preferred. The lower values of these indices 
indicated a better model fit and it was observed 
that HeLD-14 models were better model fit than 
HeLD-29 models.

The convergent and discriminant validity, internal 
consistency and squared correlation between factors 
for HeLD-29 and HeLD-14 are demonstrated in Table 3.

Estimates of ≥ 0.50 for AVE, and ≥ 0.70 for CR were 
demonstrated across all factors for both HeLD-29 and 
HeLD-14, indicating acceptable convergent validity 
for both forms. Discriminant validity was also 
demonstrated for both long and short-forms of the 
HeLD, given that the AVEi and AVEj were greater 
than the square of the correlation (ρij

2) between 
the factors i and j for both instruments. Internal 
consistency was adequate for the seven factors for 
both long- (HeLD-29) and short-form (HeLD-14) 
versions, with Cronbach standardized alpha being 
≥0.70 for both forms.

Table 4 presents the association between oral 
health literacy (HeLD-14 and sub-scales) and social 
demographic characteristics, general and oral health, 
oral health-related behaviors and GOHAI scores.

Table 1. Summary measures of each item of the Health Literacy 
in Dentistry scale (HeLD-29 and HeLD-14).

Item Mean SD Median Kurtoses Skewness

R1 1 3.1 1.2 4.0 0.3 -1.1

R2 2 3.0 1.2 3.0 0.1 -1.1

R3 3 3.2 1.1 4.0 1.0 -1.3

R4 4 2.9 1.3 3.0 -0.2 -0.9

R5 5 2.7 1.4 3.0 -0.9 -0.7

U6 6 2.6 1.5 3.0 -1.1 -0.6

U7 7 2.8 1.4 3.0 -0.7 -0.8

U8 8 2.8 1.4 3.0 -0.8 -0.8

X1 9 2.3 1.6 3.0 -1.5 -0.4

S1 10 3.3 1.1 4.0 2.0 -1.7

S2 11 3.3 1.1 4.0 2.4 -1.8

S3 12 3.3 1.1 4.0 1.9 -1.7

F1 13 1.5 1.5 1.0 -1.2 0.4

F2 14 2.9 1.4 4.0 -0.5 -0.9

F3 15 2.0 1.4 2.0 -1.4 0.0

A1 16 3.4 1.1 4.0 1.8 -1.6

A2 17 3.3 1.1 4.0 1.9 -1.6

A3 18 3.2 1.2 4.0 1.1 -1.5

A4 19 3.3 1.0 4.0 1.0 -1.5

C1 20 3.0 1.5 4.0 -0.1 -1.0

C2 21 2.8 1.4 3.0 -0.7 -0.8

C3 22 2.7 1.4 3.0 -0.9 -0.7

C4 23 2.8 1.4 4.0 -0.7 -0.8

C5 24 2.7 1.5 3.0 -0.9 -0.7

C6 25 2.7 1.5 3.0 -0.9 -0.7

C7 26 3.0 1.2 3.0 -0.1 -0.9

X2 27 3.2 1.2 4.0 -0.1 -1.0

X3 28 3.0 1.2 3.0 -0.1 -1.0

X4 29 3.0 1.2 3.0 -0.2 -0.9

HeLD-29 83.9 24.0 87.0 0.0 -0.7

HeLD-14 40.3 11.5 42.0 0.2 -0.7

Items in bold pertain to HeLD-14 items.

Table 2. Goodness of Fit Indices of Confirmatory Factor Analysis for HeLD-29 and HeLD-14.

Samples λ x2 df GFI CFI NFI RMSEA SRMR AIC

Data I (n = 267)

HeLD-29 0.41–0.97 1528.59 356 0.72 0.84 0.81 0.12 0.07 1686.59

HeLD-14 0.72–0.98 99.53 56 0.95 0.98 0.97 0.05 0.03 197.53

Data II (n = 268)

HeLD-29 0.41–0.99 1534.33 356 0.72 0.84 0.81 0.13 0.07 1692.33

HeLD-14 0.72–-0.98 128.33 56 0.94 0.97 0.95 0.05 0.03 226.33

λ: factor weights range (min-max); CFI: comparative fit index; GFI: goodness of fit; NFI: Bentler-Bonett Normed fit index; RMSEA: root mean 
square error of approximation; AIC: Akaike Information Criterion.
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Higher scores were observed for either the 
total HeLD-14 and/or individual components of 
HeLD-14 related to sociodemographic variables and 
diverse general and oral health-related outcomes. The 
lowest mean scores for HeLD-14 was 36 in people 
with less than good self-ratings of general health.

The second-order models were developed only for 
the short-form version (HeLD-14), due to a better and 
more parsimonious fit to the data. It was observed that 
in data I: p-value < 0.0001, SRMR = 0.07, RESEA = 0.09, 
AIC = 1081.46, CFI = 0.92, NFI = 0.92, GFI = 0.90, DF = 70, 
X2 = 1011.47. In relation to the data II: p-value < 0.0001, 
SRMR = 0.06, RESEA = 0.08, AIC = 891.57, CFI = 0.95, 
NFI = 0.94, GFI = 0.92, DF = 70, X2 = 821.57 (Figure).

Discussion

The present study demonstrated that the short-form 
version of HeLD with 14 items demonstrated good 
psychometric properties for use with Brazilian older 
people to evaluate their OHL levels. To the best of our 
knowledge, this is the first study that has validated 
HeLD in populations in a language other than 
English and Indonesian10,11,12,14,15 and in older adults, 
contributing to providing health professionals and 
researchers with a valid and reliable tool to measure 
broad aspects of the OHL construct in this population, 
making it possible to perform future international 
comparisons between these findings.

Convergent and discriminant validity analyses 
demonstrated that the minimum estimates required 
for acceptable results were found for both forms of 
HeLD in the present study, as in the study of Ju et al.12 
with Australian adults. In addition, the Cronbach ś 
alpha coefficient demonstrated that the Brazilian 
version of HeLD had good internal consistency, such 
as that obtained in the validation studies with adult 
and Indigenous Australian, and with Indonesian 
undergraduates.10,11,12,14,15 This fact indicated that the 
instrument maintained its good properties in different 
languages, cultures and age groups. Although the 
reliability Cronbach’s alpha value for HeLD-29 (0.94) 
was higher than HeLD-14 (0.89), both of them were 
more than 0.7, which can be considerate acceptable.

We compared data I (AIC value for HeLD-14 model 
was 197.53) and confirmed that AIC values were 

less than HeLD-29 (1686.59). Therefore, HeLD 
-14 model reached better fit model in data I. The 
same was observed in relation to data II, that is, 
AIC value for HeLD-14 model was 226.33, less than 
1692 for HeLD-29. This fact was also observed in a 
large sample of an Australian adult population.12 
Similar findings was found with other shorter OHL 
instrument 7,8,39 which demonstrated that smaller and 
more parsimonious set of variables (least number of 
items that still fits the conceptual framework) could 
score better psychometrically, because there is less 
noise from unwanted items. Although the short 
instrument cannot contain all oral health care items, 
it adequately captures the majority of constructs of 
long form. In addition, the short instrument makes 
it less prone to participant burden and easier to 
apply in health care and research settings. The 
scientific literature also shows evidence of several 
other instruments in short versions that have better 
psychometric properties than the long versions, 
proving that our results are not uncommon findings 
in the scientific literature.40,41,42,43,44

The mean scores of both versions of HeLD in 
the present study were lower than those found by 
Ju et al.12 with Australian adults, indicating lower 
levels of OHL in Brazilian older adult population. 
International evidence corroborates this trend between 
older age and low levels of general health literacy,22 a 
fact that poses challenges to older adults to take care 
of their general and oral health, and also navigate 
health systems. Two of the individual HeLD items 
that presented the lowest values in our sample 
(1.55 and 2.02) were related to economic barriers 
faced by elderly (questions F1 –13 “Are you able to 
pay to see a dentist?” and F3-15 (“Are you able to 
pay for medication to manage your dental or oral 
health?”) highlighting how economic determinants 
could impact on older persons’ ability to find and 
use health information and services to take care of 
their oral health.

The HeLD-14 instrument demonstrated statistically 
significant differences in scale scores between diverse 
OHL-related factors. The model diagnostic used 
for these tests was based on previous theoretical 
frameworks and evidence from literature about the 
variables that are associated with OHL. Our results 
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a: value from Data I; b: value from Data II; e: error, and linked number is error value; Other numbers are factor loadings.

Figure. Second-order models (‘a’ and ‘b’) for the short form oral health literacy instrument (HeLD-14).
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were similar to those found in the investigation 
with Australian adults, in which educational level 
of participants, reason for visiting the dentist, self-
rated general and oral health factors were also 
associated with HeLD scale scores,12 reinforcing the 
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