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Abstract

Background: Health literacy is a main factor in health for its improvement, allowing the individuals to have a greater
capacity to engage and participate in collective health promotion actions. The evaluation of functional health literacy
is essential to determine the ability that each individual has to understand basic health information. The present study
aimed to perform the translation and cross-cultural adaptation of the Rapid Estimate of Adult Literacy in Dentistry-30

to the Portuguese language and test the reliability and validity of this version.

Methods: After translation and cultural adaptation, the instrument was applied to a group of individuals that partici-
pate in the program Atividade Senior, developed by the municipality of Viseu, Portugal. The final sample was com-
posed by 206 participants that accepted responding to the translated version of the instrument. Statistical validation
was accomplished to complete the process and obtain the final instrument. One question was removed for the crea-
tion of the final instrument with 29 questions, therefore being named Rapid Estimate of Adult Literacy in Dentistry-29
PT.

Results: The Rapid Estimate of Adult Literacy in Dentistry-29 PT presented good internal reliability. Cronbach’s alpha
ranged from 0.89 to 0.90 when words were deleted individually. The analysis of test-retest reliability revealed excel-
lent reproducibility. We can verify that the Rapid Estimate of Adult Literacy in Dentistry-29 PT scale for assessment of
oral health literacy among older adults presents an acceptable internal consistency, with a global Cronbach’s alpha of
0.894.

Conclusions: The new scale can be applied to assess oral health literacy among older Portuguese adults, present-
ing an acceptable internal consistency and is validated to assess oral health literacy and is crucial in epidemiological
studies.
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Background

Health literacy is essential to empower the commu-
nity to improve their health and quality of life levels,
allowing individuals to have a greater capacity to be
involved and participate in collective health promo-
*Correspondence: nveiga@ucp.pt tion actions [1]. Low levels of health literacy can be
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services and increasing spending on medical care [2].
It is fundamental to evaluate functional health literacy
to determine the capacity that each individual has to
understand basic health information (3, 4].

In recent years there has been an increase in studies
developed about health literacy [5], however the devel-
opment of studies dedicated to oral health literacy is
very recent. Oral health literacy can be described as
the level that an individual has to obtain, process and
understand the basic oral and craniofacial information
and health services necessary to make appropriate oral
health decisions [6].

Low oral health literacy leads to less frequent adop-
tion of positive and adequate oral health habits and
therefore worse oral health outcomes [7]. On the other
hand, an increase in the level of oral health literacy is
associated with better communication between the
patient and the oral health professional, which pro-
motes a reduction in anxiety levels during the dental
appointment and less reluctance to receive medical
help [8].

Studies are not consensual regarding the association
between oral health literacy levels and the individual’s
oral health condition. Nevertheless, it is important to
assess functional health literacy to determine capacity.
There are several instruments in the literature that can
be applied to measure the level of oral health literacy.
The most used requires word recognition, as is the
case of the Rapid Estimate of Adult Literacy in Den-
tistry (REALD-30) [9].

The REALD-30 is a specific tool to assess the level of
oral health literacy through the recognition of words
ordered in a list with varying degrees of difficulty [4].
This instrument is easy and quick to apply in clinical
practice, which is why most studies carried out use
it [9, 10]. Despite the fact that REALD-30 is a word
recognition tool and evaluates only some of the skills
in terms of individual literacy, studies show that it is
highly correlated with functional health literacy as well
as having good psychometric properties [4, 11].

Several studies indicate that there is a relationship
between the level of oral health literacy and oral health
status, the adoption of positive oral health behaviors
and satisfaction with oral health care services [12, 13].
For this reason, it is imperative to have valid and cred-
ible instruments capable of measuring the level of oral
health literacy.

Therefore, the aim of this study consisted in the
translation and cross-cultural adaptation of REALD-30
into the Portuguese language (REALD-29 PT) and test
the reliability and validity of this version.
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Methods

The REALD-30 is a specific instrument for assessing
the level of literacy among adults regarding oral health
through the recognition of words referring to etiology,
anatomy, prevention, and treatment of specific oral con-
ditions. The instrument is composed by 30 words that
should be read aloud by the participant to the inter-
viewer. The list of words is arranged in ascending order
of difficulty based on both the average word length, num-
ber of syllables and the level of difficulty of combining
sounds. For each word pronounced correctly, one point
is assigned to the REALD-30 score and zero is recorded
when the pronunciation is incorrect. The total score is
obtained by summing the scores and ranges from 0 (low-
est degree of literacy) to 30 (highest degree of literacy)
[14].

In this study the translation, adaptation, and valida-
tion of the REALD-30 to the Portuguese population was
accomplished in two complementary phases: (i) transla-
tion and cultural adaptation of the questionnaire and (ii)
statistical validation. The translation and cultural adapta-
tion were performed to obtain a questionnaire equiva-
lent to that developed in the original country regarding
contents and semantics. For this adaptation, the transla-
tion-retroversion method for bilingual individuals was
applied. The translation process began with two inde-
pendent translations from the original REALD-30 scale
by two translators, both Portuguese and fluent in English.
The translated version was reviewed by an English native
Dentist in Portugal. Retroversion was accomplished by an
independent translator, who didn’t have any knowledge
or contact with the original version in English. The origi-
nal and retranslated versions were compared to assess
the content of items and finally the correction of techni-
cal terms was performed.

The REALD-30 in the Portuguese language was admin-
istered to 206 individuals that participated in the Ativi-
dade Senior program organized by the municipality of
Viseu, Portugal, that agreed in responding to the REALD-
30 Portuguese version. To each participant, cards with
the written words were presented and read out loud to
the interviewer. Furthermore, the time each participant
took to complete reading the word list was recorded.
Data collection was accomplished between January 2019
and December 2019.

Statistical analysis of the database was performed using
the IBM-SPSS® 24.0 and Factor 10.8. An exploratory
factorial analysis was developed, based on the following
analysis details. Most of the items were categorical or
dichotomous items, and the test—retest reliability of ques-
tionnaire was assessed by calculation of the Cronbach’s
alpha coefficient. A coefficient higher than 0.6 indicates
an acceptable consistency and the coefficient for each
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item is presented as a median with a 95.0% confidence
interval.

All procedures performed were in accordance with
the ethical standards of the institutional research com-
mittee and with the 1964 Helsinki declaration and its
later amendments or comparable ethical standards. The
research was approved by the Health Ethics Committee
of the Universidade Catdlica Portuguesa (Approval num-
ber 100). Patients participating in the study signed a writ-
ten Informed Consent Form confirming their willingness
to participate in this study.

Results

The scale was validated in a sample consisting of 206 par-
ticipants with an average age of 72.3 £ 5.4 years, most of
them female (n=149, 72.3%). Since all the participants
answered all questions of the REALD-30 scale 100% valid
cases were considered.

Table 1 Statistics of each item of the REALD-29 PT scale
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REALD-30 scores obtained had a mean score of
19.25+5.794. The average execution / response time of
30 words was 1 min and 34 s, with a minimum of 48 s and
maximum of 3 min and18s.

The word “sugar” on the scale was excluded at the time
of validation since it presented O variance, meaning it
was a homogeneous response. Thus, when validating
the REALD-30 scale for Portugal, we considered only 29
items, and therefore propose that the Portuguese version
is described as REALD-29 PT.

The statistics (mean, confidence interval, asymmetry,
and shortness) of each item of the REALD-29 PT scale
are presented in Table 1. According to the values of
asymmetry (higher than 3) and kurtosis (higher than 7)
we could eliminate items if necessary.

After performing the Bartlett's sphericity test (Bar-
tlett’s statistic) a value of 1871.0 (df=406; p <0.001)
was obtained. The Kaiser—Meyer—Olkin (KMO) test
was calculated as 0.87453 which represents a good

Variable  Item (Portuguese language)  Item (Englishlanguage) = Mean  Confidence Interval ~ Variance  Skewness  Kurtosis
a2 Fumar Smoking 0.971 (0.94-1.00) 0.028 —5.628 29.521
a3 Fio dentério Floss 0.811 (0.74-0. 88) 0.153 —1.594 0.533
a4 Escovar Brush 0.903 (0.85-0.96) 0.088 —2.735 5.449
a5 Polpa Pulp 0.854 (0.79-0.92) 0.124 —2.019 2.062
ab Fluor Fluoride 0.587 (0.50-0.68) 0.242 —0.357 —1.868
a’ Aparelho Braces 0.947 (0.91-0.99) 0.051 —3.992 13.866
a8 Genética Genetics 0.796 (0.72-0.87) 0.162 —1.477 0.176
a9 Restauragcao Restoration 0.922 (0.87-0.97) 0.072 —3.171 8.013
alo Bruxismo Bruxism 0.689 (0.61-0.77) 0214 —-0.822 —1.322
all Abcesso Abscess 0.563 (0.47-0.65) 0.246 —0.256 —1.930
al2 Extracdo Extraction 0.830 (0.76-0.90) 0.141 —1.767 1.110
al3 Dentadura Denture 0.801 (0.73-0.87) 0.159 —1.515 0.289
al4 Esmalte Enamel 0.927 (0.88-0.97) 0.068 —3.304 8.869
als Denticdo Dentition 0.660 (0.58-0.74) 0224 —0.680 —1.535
alé Placa Plaque 0.942 (0.90-0.98) 0.055 —3.790 12.303
al7 Gengiva Gengiva 0.820 (0.75-0.89) 0.147 —1.677 0.805
als Mal ocluséo Maloclusion 0.238 (0.16-0.31) 0.181 1.237 —0472
alo Incipiente Incipient 0.510 (0.42-0.60) 0.250 —0.039 —1.994
a20 Caries Caries 0.723 (0.64-0.80) 0.200 —1.003 —0.994
a2l Periodontal Periodontal 0.121 (0.06-0.18) 0.107 2.330 3.409
a22 Selante Sealant 0.709 (0.63-0.79) 0.206 —0.923 —1.147
a23 Hipoplasia Hypoplasia 0311 (0.23-0.39) 0214 0.822 —1.322
a24 Halitose Halitosis 0.549 (0.46-0.64) 0.248 —0.196 —1.957
a25 Analgesia Analgesia 0.199 (0.13-0.27) 0.159 1515 0.289
a26 Celulite Cellulitis 0.704 (0.62-0.79) 0.208 —0.898 —1.193
a2/ Fistula Fistula 0.563 (047 065) 0.246 —0.256 —1.930
a28 Temporo mandibular Temporo mandibular 0.044 (0.01-0.08) 0.042 4487 18.037
a29 Hiperemia Hyperemia 0374 (0.29— 046) 0.234 0.524 —1.722
a30 Apicectomia Apicoectomy 0.141 (0.08-0.20) 0.121 2.076 2.293
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classification and the BC Bootstrap 95% confidence
interval of KMO was 0.877-0.878. All these values
indicate that the level of acceptance for the validation
process was very positive. With these values an explor-
atory factor analysis was performed, and a single fac-
tor structure resulted with eigenvalues greater than one
(eigenvalue =2985). The parallel analysis reinforces the
existence of a single factor with an explained variance
percentage of 12.8%.

A Cronbach’s alpha coefficient ranging between 0.5
and 0.7 is generally considered satisfactory for compar-
isons between groups, while values higher than 0.85 are
sufficiently reliable for comparisons on the individual
level.

Cronbach’s alpha for 29 items was 0.894, varying
between 0.887 and 0.894 when words were excluded
individually, that is, the instrument had good inter-
nal reliability with 29 items. Therefore, the REALD-29
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PT shows satisfactory psychometric properties for use
among Portuguese adults, as presented in Table 2.

Discussion

In Portugal, the lack of oral health literacy is a seri-
ous public health issue. We still find in our population
concerning levels of lack of health literacy with conse-
quences for systemic health in general, and oral health
in particular [14]. Therefore, the application of proper
scales to assess oral health literacy is important for the
establishment of proper health education strategies in
the community. Although the literature doesn’t pre-
sent consistent results in terms of impact of oral health
literacy in the oral health status it is widely accepted
that lower literacy is linked to problems with the use of
preventive services, delayed diagnoses of medical con-
ditions, poor adherence to medical instructions, poor
self-management skills, increased mortality risks, poor
health outcomes, and higher health care costs [7]. The

Table 2 Values of Cronbach’s alpha coefficient por the REALD-29 PT (n=206)

Variable Item (Portuguese Version) Item (English language) R R without item a without item
a2 Fumar Smoking 03179 294 894
a3 Fio dentério Floss 04841 430 891
a4 Escovar Brush 0.2867 240 894
a5 Polpa Pulp 0.5942 553 889
a6 Fluor Fluoride 0.5893 529 889
a’ Aparelho Braces 0.3850 353 893
a8 Genética Genetics 0.6454 602 888
a9 Restauragao Restoration 04971 462 891
alo Bruxismo Bruxism 0.5737 516 890
all Abcesso Abscess 0.6649 613 887
al2 Extracao Extraction 0.5782 533 889
al3 Dentadura Denture 0.5352 A84 890
al4 Esmalte Enamel 0.3969 358 893
als Denticao Dentition 06182 564 .888
al6 Placa Plaque 0.3279 293 894
al7 Gengiva Gengiva 0.5564 508 890
al8 Mal ocluséo Maloclusion 0.4648 404 892
al9 Incipiente Incipient 0.5502 485 890
a20 Caries Caries 0.5977 544 889
a2l Periodontal Periodontal 0.2615 208 895
a22 Selante Sealant 0.5566 499 890
a23 Hipoplasia Hypoplasia 0.5423 482 890
a24 Halitose Halitosis 0.5678 505 890
a25 Analgesia Analgesia 04157 356 893
a6 Celulite Cellulitis 0.6262 574 888
a2/ Fistula Fistula 0.5854 525 889
a28 Temporomandibular Temporo mandibular 0.2536 220 894
a29 Hiperemia Hyperemia 0.5044 438 891
a30 Apicectomia Apicoectomy 0.3880 335 893
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lack of consistent results demonstrating these links may
be related to poor quality of the study design and instru-
ments available to assess oral health literacy [15].

This is, as far as we could ascertain, the first validation
of this scale for Portugal and presents as an important
tool to define oral health literacy criteria and to under-
stand what must be developed in terms of oral health
behavior education, promotion, and motivation at a com-
munity level.

REALD-29 PT demonstrated a considerably high inter-
nal consistency, as the Cronbach’s alpha coefficient was
0.89, similar to that published by other authors for the
Portuguese Brazilian version or the original English ver-
sion [4, 16].

The REALD-29 PT demonstrated acceptable psycho-
metric properties and proved to be a quick, simple, and
reliable instrument to measure oral health literacy among
older Portuguese adults. It turns out to be an efficient
instrument for screening on an individual level to iden-
tify individuals with a low degree of oral health literacy,
allowing oral health professionals to adjust their commu-
nication strategies for each patient specifically.

The instrument can be applied in association with
other indicators to better assess the oral health literacy
among the population, providing information to health
administrators and policymakers, supporting the devel-
opment of appropriate educational and oral health pro-
motional approaches and prevention strategies.

One of the limitations found during the research, more
specifically, during data collection, was the difficulty in
having participants understand what was supposed to be
done which limited the selection of the participants. This
fact might be due to an overall low literacy level of the
studied population. However, the present research pre-
sents an acceptable sample number of responses for the
validation of the scale since it is very close to the original
as well as the Brazilian Portuguese instrument validations
[4].

Having a Portuguese version of the scale, REALD-
29 PT is an essential tool to assess oral health literacy
among the Portuguese population and understand the
type of adaptations towards oral health programs that in
the future.

Conclusion

The REALD-29 PT scale to assess oral health literacy
among older Portuguese adults presents an acceptable
internal consistency and proved to be a reliable and valid
tool, self-reported to identify the level of oral health lit-
eracy. REALD-29 PT is a validated scale to assess oral
health literacy and is crucial for epidemiological studies
and the improvement of the oral heath interventions in
specific communities.

Page 5 of 6

Abbreviations
REALD: Rapid estimate of adult literacy in dentistry; PT: Portugal.

Acknowledgements

The authors would like to acknowledge the participants in the study and
professionals and responsibles that helped in the data collection and are part
of the program Atividade Senior of the municipality of Viseu, Portugal.

Author contributions

NV, MJC and HC were responsible for the conceptualization and design of the
project. HC and MJC were responsible for the data collection. OA and JD were
responsible for the statistical analysis and contributions to the various analyti-
cal approaches and interpretations of data. JFLM, NV, HC and MJC drafted

the main manuscript and made major contributions to the revising of the
manuscript. All authors read and approved the final manuscript.

Funding
This work is financially supported by National Funds through FCT — Fundagao
para a Ciéncia e a Tecnologia, I.P, under the project UIDB/04279/2020.

Availability of data and materials
The data used to generate and support the findings of this study are available
from the corresponding author upon request.

Declarations

Ethics approval and consent to participate

All procedures performed in studies involving human participants were in
accordance with the ethical standards of the institutional and/or national
research committee and with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards. The research was approved
by the Health Ethics Committee of the Universidade Catdlica Portuguesa
(Approval number 100). Written informed consent was obtained from all
participants.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

1Facu\‘[y of Medicine, University of Salamanca, Salamanca, Spain. 2Universi-
dade Catdlica Portuguesa, Faculty of Dental Medicine, Centre for Interdis-
ciplinary Research in Health (CIIS), Viseu, Portugal. 3Health School of Viseu,
Polytechnic Institute of Viseu, Viseu, Portugal. “Surgery Department, Faculty
of Medicine, University of Salamanca, Salamanca, Spain.

Received: 3 January 2022 Accepted: 10 June 2022
Published online: 28 June 2022

References

1. Shanghain Declaration on Health Promotion in the 2030 Agenda for
Sustainable Development. In: Proceedings of the 9th Global Conference
on Health Promotion, Shangai, China, 21-14 November 2016. Geneva,
Switzerland: World Health Organization; 2016.

2. Haun JN, Patel NR, French DD, Campbell RR, Bradham DD, Lapcevic WA.
Association between health literacy and medical care costs in an inte-
grated healthcare system: a regional population based study. BMC Health
Serv Res. 2015;15:249.

3. Health literacy: report of the Council on Scientific Affairs. Ad Hoc Com-
mittee on Health Literacy for the Council on Scientific Affairs, American
Medical Association. JAMA. 1999;281(6):552-7.

4. Lee JY, Rozier RG, Lee SYD, Bender D, Ruiz RE. Development of a word
recognition instrument to test health literacy in dentistry: The REALD-30:
a brief communication. J Public Health Dent. 2007;67(2):94-8.



Costa et al. BMC Oral Health

(2022) 22:262

Baskaradoss JK. Relationship between oral health literacy and oral health
status. BMC Oral Health. 2018;18(1):1-6.

National Institute of Dental and Craniofacial Research, National Institute
of Health, U.S. Public Health Service, Department of Health and Human
Services. The invisible barrier: literacy and its relationship with oral health.
A report of a workgroup sponsored by the National Institute of Dental
and Craniofacial Research, National Institute of Health, U.S. Public Health
Service, Department of Health and Human Services. J Public Health Dent.
2005 Summer;65(3):174-82.

Baskaradoss JK. Relationship between oral health literacy and oral

health status. BMC Oral Health. 2018;18(1):172. https://doi.org/10.1186/
$12903-018-0640-1.

GuoY, Logan HL, Dodd VJ, Muller KE, Marks JG, Riley JL. Health literacy: a
pathway to better oral health. Am J Public Health. 2014;104(7):85-91.
Firmino R, Martins C, Faria L, Paiva S, Granville-Garcia A, Fraiz F, et al.
Association of oral health literacy with oral health behaviors, perception,
knowledge, and dental treatment related outcomes: a systematic review
and meta-analysis. J Public Health Dent. 2018;78(3):231-45.
Parthasarathy DS, McGrath CPJ, Bridges SM, Wong HM, Yiu CKY, Au TKF.
Efficacy of instruments measuring oral health literacy: a systematic
review. Oral Health Prev Dent. 2014;12:201-7.

. Gong DA, Lee JY, Rozier RG, Pahel BT, Richman JA, Vann WF. Development

and testing of the test of functional health literacy in dentistry (TOFHLID).
J Public Health Dent. 2007;67:105-12.

Firmino RT, Ferreira FM, Paiva SM, Granville-Garcia AF, Fraiz FC, Martins CC.
Oral health literacy and associated oral conditions: a systematic review. J
Am Dent Assoc. 2017;148(8):604-13.

Kaur N, kandelman D, Nimmon L, Potvin L. Oral health literacy: findings of
a scoping review. EC Dent Sci. 2015;2:293-306.

Santos J, Antunes L, Namorado S, Kislaya |, Jodo Santos A, Rodrigues AP,
Braz P, Gaio V, Barreto M, Lyshol H, Nunes B, Matias Dias CM. Oral hygiene
habits in Portugal: results from the first Health Examination Survey (INSEF
2015). Acta Odontol Scand. 2019;77(5):334-9.

Firmino RT, Martins CC, Faria LS, Paiva M, Granville-Garcia AF, Fraiz FC,
Ferreia FM. Association of oral health literacy with oral health behaviors,
perception, knowledge, and dental treatment related outcomes: a sys-
tematic review and meta-analysis. J Public Health Dent. 2018;78(3):231-
45. https://doi.org/10.1111/jphd.12266.

Junkes MC, Fraiz FC, Sardenberg F, Lee JY, Paiva SM, Ferreira FM. Validity
and reliability of the Brazilian version of the the rapid estimate of adult
literacy in dentistry-BREALD-30. PLoS ONE. 2015;10(7):e0131600.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 6 of 6

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1186/s12903-018-0640-1
https://doi.org/10.1186/s12903-018-0640-1
https://doi.org/10.1111/jphd.12266

	Validity and reliability of the Portuguese version of the rapid estimate of adult literacy in dentistry: REALD-29 PT
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Results
	Discussion
	Conclusion
	Acknowledgements
	References


