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ORIGINAL ARTICLE

Functional literacy and the assessment process as a diagnostic instrument
for temporomandibular disorders: observational study

Alfabetismo funcional e o processo de avaliacdo como instrumento diagndstico das disfuncées

temporomandibulares: estudo observacional

Adriana Hernandes Pinheiro’, Luciane Lacerda Franco Rocha Rodrigues', Thiago Bezerra Leite?, Antdnio Sérgio Guimaraes®

ABSTRACT

BACKGROUND AND OBJECTIVES: Health literacy is a
topic that has been gaining traction in recent years, both on the
policy and research agendas of many countries, however there
is no evidence about temporomandibular disorders (TMD) and
this topic. The objective was to evaluate the association bet-
ween the level of functional literacy and the understanding of
the Diagnostic Criteria for Temporomandibular Disorders (DC/
TMD) through self-report and to associate the time of TMD
complaint with the levels of functional literacy.

METHODS: This is an observational, cross-sectional study,
comprising 56 patients from the Temporomandibular Disorders
(TMD) clinic at Sao Leopoldo Mandic College. The DC/TMD
questionnaire — axis I, a sociodemographic questionnaire, and
tests of the Indicador de Alfabetismo Funcional (Functional Lite-
racy Indicator - INAF) were applied.

RESULTS: The outcomes showed that 85.7% of the sample
were females and 14.3% males, mainly white (60.7%), with
a schooling degree, predominantly from the 3" grade of high
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HIGHLIGHTS

* Lower levels of functional literacy are related to a poorly detailed perception of TMD
complaints regarding the duration of the complaint

* Lower levels of functional literacy are related to less association of headache with a com-
plaint of temporomandibular disorders.

* The lower the ability to detail the symptoms, the more chances of misdiagnosis may occur.
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school and professionally active. It was found that 22.5% of the
sample were functionally illiterate and 77.5% were functionally
literate, 30.6% of whom had elementary level schooling. The-
re was a significant association between the schooling level and
combined INAF (p=0.005), as well as between combined INAF
and duration of complaint in intervals for jaw pain (p=0.037)
when Chi-square tests were used. There is evidence to establish
that the mean duration of headache complaints (in months)
between literacy groups are different (p=0.001) when using the
Student’s t-test. With these results, it is possible to suggest that
lower levels of functional literacy are related to a poorly detailed
perception of TMD complaints regarding the duration of the
complaint and, mainly, to the association of headache with a
complaint of TMD.

CONCLUSION: Lower levels of functional literacy are related
to a poorly detailed perception of TMD complaints regarding
the duration of the complaint and, mainly, to the association
of headache with a complaint of temporomandibular disorders.

Keywords: Diagnostic, Literacy, Temporomandibular dys-
function.

RESUMO

JUSTIFICATIVA E OBJETIVOS: O letramento em satde é
um tema que vem ganhando for¢a nos dltimos anos, tanto nas
agendas politicas como de investigacio de muitos paises, no en-
tanto nio existem evidéncias sobre as disfun¢des temporoman-
dibulares e este tema. O objetivo foi avaliar a associagio entre
o nivel de alfabetismo funcional e a compreensio dos Critérios
Diagnésticos para Disfungio Temporomandibular (DC/DTM)
por meio do autorrelato e associar o tempo de queixa de DTM
com os niveis de letramento funcional.

METODOS: Trata-se de um estudo observacional, transversal,
realizado com 56 pacientes do ambulatério de Disfungoes Tem-
poromandibulares (DTM) da Faculdade Sao Leopoldo Mandic.
Para isso foram aplicados o questiondrio DC/DTM - eixo I,
questiondrio sociodemogrifico e testes do Indicador de Alfabe-
tismo Funcional (INAF).

RESULTADOS: Mostraram que 85,7% da amostra era do sexo
feminino e 14,3% do sexo masculino, predominantemente bran-
cos (60,7%), com escolaridade superior, predominantemente do
30 ano do ensino médio e profissionalmente ativos (57,1%).
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Verificou-se que 22,5% da amostra eram analfabetos funcionais
e 77,5% eram alfabetizados funcionalmente, sendo que 30,6%
possufam nivel fundamental. Houve associacio significativa en-
tre escolaridade e INAF combinado (p=0,005), bem como entre
INAF combinado e tempo de queixa nos intervalos de dor man-
dibular (p=0,037) quando foram utilizados testes Qui-quadrado.
H4 evidéncias que estabelecem que a dura¢ido média das queixas
de cefaleia (em meses) entre os grupos de alfabetismo ¢ diferente
(p=0,001) quando utilizado o teste 7 de Student. Com base nes-
ses resultados, ¢ possivel sugerir que niveis mais baixos de alfa-
betismo funcional estariam relacionados a uma percep¢ao pouco
detalhada das queixas de DTM quanto a duragio da queixa e 2
associagio de cefaleia com queixa de DTM.

CONCLUSAO: Niveis mais baixos de alfabetismo funcional fo-
ram relacionados 3 percepgio pouco detalhada das queixas de
DTM quanto a duracio e, principalmente, a associacio de cefa-
leia com queixa de disfungdo temporomandibular.

Descritores: Alfabetismo, Diagndstico, Disfun¢io temporo-
mandibular.

INTRODUCTION

Communication is an indispensable tool in the context of health
care, and the written form is widely used in these activities. As
is well known, the act of reading and writing does not only in-
volve the decoding capacity that is obtained through the literacy
process, it is also an important action for social integration and it
is necessary to contextualize them to everyday practices and the
information obtained through these activities'. Thus, the term
functional literacy is used for the individual’s ability to use rea-
ding, writing, and numeracy to face social demands in everyday,
domestic or work contexts?.

There is a growing concern about Health Literacy, which implies
the ability to obtain, process, and understand written, spoken,
or digital information in basic health services, necessary to make
pertinent decisions about one’s own health, medical care, and
their impact on different clinical outcomes®>. Therefore, the pa-
tient needs to effectively present functional competence to use
and interpret texts, documents, and numbers. Health literacy is
a topic that has been gaining traction in recent years, both on the
policy and research agendas of many countries®.

Health professionals cannot assume that all patients can read, but
direct inquiry about their reading level may not be effective, as illi-
teracy often causes shame and embarrassment’. Although not spe-
cific to health, the surveys of the Indicador de Alfabetismo Funcio-
nal (Functional Literacy Indicator — INAF)?, the only instrument
that assesses general literacy in Brazil, reveal worrying numbers.
Among Brazilians aged 15 to 64 years, 3 out of 10 people have
literacy below elementary, that is, they are considered functionally
illiterate. Besides, 8% of these individuals can be considered com-
pletely illiterate in terms of reading/writing skills, not even being
able to decode words and phrases. Most (34%) of the respondents
reach, at most, the elementary level of literacy’.

In this sense, the studies related to temporomandibular disorders
(TMD) are growing'®!'. TMD consists of a set of alterations re-
lated to the temporomandibular joint, masticatory muscles, as-

sociated structures, or even a combination of them'?, being the
most common cause of chronic orofacial pain of non-odonto-
genic origin seen by dentists'. Thus, it is considered a public
health problem affecting 5% to 12% of the world population'.
In this context, there is little literature that associates the levels
of functional literacy with the self-report of questionnaires used
in diagnostic and research criteria on TMDs. Thus, the objective
was to evaluate the relationship between sociodemographic data
and duration of TMD complaints with the level of literacy.

METHODS

This is an observational, quantitative and cross-sectional study.
The project was approved under opinion number 4,983,524 in
the research ethics committee. To participate in the research, par-
ticipants read and signed the Free and Informed Consent Term
(FICT).

The sample consisted of 56 patients of both genders, aged bet-
ween 15 and 64 years, from the Sio Leopoldo College TMD/
Orofacial Pain Clinic, calculated from the sample universe (Po-
pulation) that corresponds to patients from the dysfunction cli-
nic. The individuals answered the Diagnostic Criteria for Tem-

poromandibular Disorders (DC/TMD) and INAE

Data collection

The study consisted of the application of the new DC/TMD
— axis I, sociodemographic questionnaire (gender, age, ethni-
city, professional activity, and schooling level) and INAF tests,
all used in partnership with the non-governmental organization
(NGO) educational action.

'The questionnaire and the tests were applied in the waiting room of
the dental clinic while the subjects were waiting for care, on pre-es-
tablished days. The new diagnostic criteria for TMD (DC/TMD
— axis I) uses, as patient reporting parameters, pain modifying fac-
tors, i.e., improvement or worsening of pain with mandibular mo-
vements or parafunction in the mandibular muscle (masseter), in
the head (temporal) region, inside the ear and preauricular region
in the last 30 days and, for joint alterations, disc displacement with
reduction (DDWR) and degenerative joint diseases, the report of
any joint noise (clicking or crackling) during the 30 days prior to
the examination caused by mandibular movements, as well as a
history of locking the mouth open or closed in the same period'.
Thus, it was possible to classify TMD as muscular, articular or
both. Although the clinical examination is part of the axis I diag-
nosis protocol, it was not included in the study, which focused on
the assessment of reading comprehension and contextualization
with the main complaint of the participants.

To survey the levels of functional literacy and proficiency, the
INAF was used, conceived in 2001 in a group effort between
the Paulo Montenegro Institute (1) and the A¢do Educacio-
nal NGO (2) to classify the degree of functional literacy in
Brazil. This instrument employs an evaluation process with
tests and questionnaires, in a total of 32 items, which invol-
ve the reading and interpretation of everyday texts (tickets,
news, instructions, narrative texts, graphs, tables, maps, ad-
vertisements, etc.), in addition to a contextual questionnaire
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that addresses sociodemographic characteristics and reading,
writing and calculation practices that the subjects perform in
their daily lives.

The 32-item questionnaire was initially applied to 40 patients,
when it was noticed that many individuals were refusing to answer
the test or abandoning it, claiming it was too long. At this point,
it was decided to reduce the questionnaire to 23 items, making
it more attractive to patients. This reduction was supported by
the statistical test used to establish the levels of functional literacy
and proficiency, which is the Item Response Theory (IRT), whose
strong point is the possibility of formulating different tests that,
when compared to each other, generate the same information.
Currently, INAF classifies functional literacy into five levels: illite-
rate, rudimentary, elementary, intermediate and proficient®.

To establish the proficiency determined according to the INAF
criterion, the IRT statistical test was used as a statistical techni-
que that proposes theoretical models that represent the behavior
of the answers attributed to each of the questions as a function of
the individual’s ability. In other words, each test question has its
degree of difficulty defined a priori and the score (proficiency) of
each respondent varies according to the degree of difficulty of the
questions they were able to answer correctly”. In addition, the

Table 1. Sections of literacy groups and intervals on the proficiency
scale.

Literacy groups Scale
llliterates 0<x<50
Rudimentary 50<x<95
Elementary 95 <x<119
Intermediate 119 <x <137
proficient > 137

Paulo Montenegro and Agao Educativa (2016).

Table 2. Profile of the participants.

range on the proficiency scale is between zero and 200 points® as
shown in table 1.

Statistical analysis

Data tabulation and analysis were performed using the free
software R 4.0.3 (R Core Team, 2020, https://www.R-project.
org/) and the graphs were built in Excel. Descriptive analysis
was used for the sociodemographic profile and for the catego-
rical variables. The Chi-square test with p-value less than or
equal to 5% and the t test were used to compare means.

RESULTS

Of the 56 patients evaluated, 85.7% were females and 14.3%
were males; 60.7% were white, followed by brown/black
(35.7%); aged between 35-49 years (39.3%), followed by in-
dividuals over 50 years (30.4%); with schooling predominantly
with the complete 3rd grade of high school (41.1%), followed
by individuals with complete higher education (25%) and pro-
fessionally active (57.1%) (Table 2).

The sample used to characterize the levels of functional literacy
and proficiency was composed of 49 individuals, as 7 were exclu-
ded for not having answered or having abandoned the test sponta-
neously, and it was not possible to conclude whether all the ques-
tions would have been wrong if they had followed it to the end.
They could only be classified as absolute illiterates if they declared
themselves to be so. Thus, 22.5% were classified as functionally
illiterate and 77.5% as functionally literate. The elementary level is
the lowest among the levels that make up the functionally literate
group and represents 30.6% of the sample (Table 2).

As for the TMD classification, those of the muscular, articular
and both types appear, respectively, in 43.8%; 4.2% and 43.8%
of the women, and in 8.3% it was not possible to determine; for
men, this percentage was 50%; 12.5%; 25% and 12.5%, respec-
tively (Table 3).

Groups Non-responders Female Male Non-responders Total (%)
(%) (%) (%) (%)

llliterates (0 < x < 50) 0 (0%) 12.4%) 1(14.3%) 2 (4.1%) 2 (3.5%)

Rudimentary (50 < x < 95) 0 (0%) 8(19.0%) 1(14.3%) 9 (18.4%) 9 (16.0%)

Elementary (95 < x < 119) 0 (0%) 13 (31.0%) 2 (28.6%) 15 (30.6%) 15 (27.0%)

Intermediate (119 < x < 137) 0 (0%) 8 (19.0%) 2 (28.6%) 10 (20.4%) 10 (18.0%)

Proficient (>137) 0 (0%) 12 (28.6%) 1(14.3%) 13 (26.5%) 13 (23.0%)

Undetermined 7 (100%) 6 (85.7%) 1(14.3%) 0 (0%) 7 (12.5%)

Total 7 (100%) 48 (87.5%) 8 (14.3%) 49 (100%) 56 (100%)

Functionally illiterate (illiterate + rudimentary) 9 (21.4%) 2 (28.6%) 11 (22.5%) 11 (22.5%)

Functionally literate (elementary + intermedia- 33 (78.6%) 5 (71.5%) 38 (77.5%) 38 (77.5%)

te + proficient)

Table 3. Distribution of gender among types of temporomandibular disorders

Gender Muscular Articular Both Undetermined Total
Female 21 (43.8%) 2 (4.2%) 21 (43.8%) 4 (8.3%) 48 (100.0%)
Male 4 (50.0%) 1(12.5%) 2 (25.0%) 1(12.5%) 8 (100.0%)
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The pain complaint was divided into mandibular pain and
headache, and the most frequent complaint time interval
was between 1-5 years for both mandibular pain and heada-
che and, in the case of headaches, the declaration of no pain
was also high in percentage. The mean time for jaw pain was
78.8 months and, for headaches, it was 54.6 months with a
mean proficiency value of 114 and a mean age of 43.2 years
(Table 4). Complaint times show greater variability in declared
values.

Demographic data were related to combined literacy levels
as shown in table 5. The Chi-square test that measures the
association between Combined INAF and each of the de-
mographic variables showed that only schooling is related to
INAF (p value is less than 5 % or 0.05). Individuals who
have declared elementary schooling have the lowest levels of
literacy (Table 5).

Data on understanding the diagnostic criteria (DC/TMD —
axis I) were related to the levels of combined literacy (Table

Table 4. Mean time of complaint and proficiency value.

6). The Chi-square test showed that there is no association
between the combined INAF and the joint noise variables and
types of TMD (p—value greater than 5% or 0.05).

Regarding joint noises, 1 individual was not considered in the
test due to a lack of declaration about noise.

The time intervals of jaw pain and headache complaints were re-
lated to the combined INAF levels (Table 7). The Chi-square test
showed that only the complaint times in intervals (mandibular
pain) is associated with INAF (p—value less than 5% or 0.05).
The “Don’t know/don’t remember” statements show the greatest
proportional difference between the literacy groups tested. The
complaint times in intervals (headache) is not associated with the
level of functional literacy (p—value is greater than 5% or 0.05).
Additionally, the t-test that relates the mean duration of com-
plaints (in months) with combined INAF demonstrates that the-
re is evidence to state that the duration of headache complaints
between literacy groups are different (p-value is less than 5 %
or 0.05) as shown in table 8, and the average times of headache

Variables Total cases Valid cases Missing cases Mean Standard deviation
Age (years) 56 54 2 43.2 14.4
Complaint time (jaw pain) 56 49 7 78.8 107.3
Complaint time (headache) 56 49 7 54.6 103.6
Combined proficiency value 56 49 7 114.4 28.9
Table 5. Relationship of demographic data and combined INAF.
Combined INAF Total p-value
lliterate + rudimentary Elementary + intermediate Chi-square test
+ proficient
Female 33 42
Gender Male 5 7 0.675
Total 11 38 49
<24 1
25 to 34 1
Age (Years) 35t0 49 4 17 21 0.547
> 50 5 14
Total 11 38 49
Fundamental 4 1 5
High school 3 18 21
Level of schooling *0.005
College 4 19 23
Total 11 38 49
Active 6 24 30
Work situation Inactive 2 10 0.687
Others 3 9
Total 11 38 49
White 6 25 31
Ethnicity Black/brown 5 13 18 0.496
Total 11 38 49
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Table 6. Relationship of understanding of DC/TMD (axis I) and combined INAF.

Combined INAF Total p- value
llliterate + rudimentary Elementary + intermediate Chi-square test
+ proficient
No 6 21 27
Articular noises Yes 5 16 21 0.897
Total 11 37 48
Muscular 6 18 24
Articular 0 1 1
Types of TMD Both 4 16 20 0.927
Undetermined 1 3 4
Total 11 38 49
Table 7. Relation of time intervals of jaw pain and headache complaints and combined INAF.
Combined INAF p- value
llliterate + rudimentary Elementary + intermediate Total Chi-square test
+ proficient
None 0 (0%) 4 (10.53%) 4
<5 years 4 (36.36%) 21 (565.26%) 25
ﬁ?;\f’;:”(]tatv'vm;;r:;‘ > 5 years 3 (27.27%) 11 (28.95%) 14 *0.037
Don’t know/don’t remember 4 (36.36%) 2 (5.26%) 6
Total 11 (100.0%) 38 (100.0%) 49
None 6 (54.54%) 11 (28.94%) 17
Complaint times in < 5vyears 3 (27.27%) 13 (34.21%) 16
intervals (heada- > 5 years 0 (0%) 9 (23.68%) 9 0.213
che) Don’t know/don’t remember 2 (18.18%) 5 (13.15%) 7
Total 11 (100.0%) 38 (100.0%) 49

Table 8. Relation of the average duration of complaints (in months) of jaw pain and headache and combined INAF.

Mean SD p-value (t test)
Complaint times in intervals llliterate + rudimentary 7 65.57 22.96 0.785
(jaw pain) Elementary + intermediate + proficient 36 73.04 13.75 '
Complaint times in intervals llliterate + rudimentary 9 8.00 4.80
(headache) . . - *0.001
Elementary + intermediate + proficient 33 57.00 13.17

complaint at the lowest level of literacy are much shorter than
those reported at the high level.

DISCUSSION

The studied sample included 22.5% functionally illiterate and
77.5% functionally literate, of which 30.6% are at the elemen-
tary level, which is the lowest in this group (Table 3). This
information is close to the data from the study’®, which shows
that in the last INAF survey of 2018, 29% of Brazilians aged
between 15 and 64 have literacy below elementary, that is, they
were not able to perform simple tasks such as reading words
and sentences.

It is worth mentioning that the DC/TMD was conceived con-
sidering populations with socioeconomic, cultural, and demo-
graphic conditions different from the Brazilian, not to mention

the fact that it is written in another language and undergoes
translations that can change the meaning of the terms used. It
is important to point out that the Brazilian population classified
as literate, by its self-declaration, in the official censuses, is not
always qualified with writing, reading, and interpretation of texts
and numbers skills to understand the socioeconomic context in
which it is inserted'® and, according to the Brazilian Institute of
Geography and Statistics (IBGE, 2019), Brazil has 11.3 million
illiterates, representing 6.8% of the population aged 15 and over.
TMD complaints occurred more among females, aged over 35
years, reinforcing the studies'"”*’, and predominantly affecting
the white ethnicity followed by brown/black. A total of 41.1%
of the sample completed the 3" year of high school, 25% have
completed higher education and 57.1% are professionally active,
which corroborates the study'*?!. The Chi-square test showed
that the level of education is the only demographic variable that
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is related to the level of literacy. In fact, it is expected that the
higher the level of education, the higher the level of functional
literacy, as described in the work’.

However, the complaint of joint noise appeared in 46.4% of the
sample, differently from the study'’, which reported only 5%
of joint sounds in a sample of 894 individuals, however, corro-
borating the study'®, showed that joint sounds were the most
common TMD complaints. This data demonstrates that there
is no difference in literacy levels in relation to noise perception
since self-report is subjective. As only the clinical examination
would be able to confront these data, an attempt was made to
compare the self-report of joint noises (since the noises would
determine a joint TMD) with the clinical examination perfor-
med by the professional, but there was no success in the search
for the clinical record of patients. Many patients were not found
in the college’s registration system. In the search of 40 files, five
patients were found and all reported joint noises. Of the five
patients who reported noises, determining joint TMD, only one
coincided with the clinical examination and this individual had
an elementary level of literacy. Of the 4 patients who had a sel-
f-report discrepancy with the clinical examination, three had an
elementary level of literacy and one was proficient.

Mandibular pain and pain in the head region appeared more
frequently in the time interval between 1 and 5 years (Tables 7
and 8). Analyzes demonstrated an association between combined
INAF and interval complaint times for jaw pain. This is explai-
ned by the high percentage of functional illiterates, who reported
jaw pain, and did not remember/do not know the time interval
for the complaint (36.36%). This data indicates that people who
declare they dont know/don’t remember are associated with lo-
wer levels of literacy.

The time of complaint in headache intervals was not associated
with the level of functional literacy but, interestingly, 54.54% of
the functional illiterates did not report a headache. This is possi-
bly because the headache is recognized as “normal”, that is, it is
a pain experienced, many times, throughout life and overcome
with drugs and easily associated with stress. These individuals
would not search for dental services because of a headache but
would do so because of jaw pain due to the association of the jaw
with the dentist. Perhaps the headache induces these people to
initially seek other professionals such as the neurologist.

On the other hand, the t-test that related the mean duration
of complaints (in months) with combined INAF showed that
there is evidence to state that the times of headache complaint
between the literacy groups are different (p-value is smaller than
5% or 0.05). This means that for the functionally illiterate, the
average time of headache complaint was 8 months. This low time
is explained by the majority of illiterate patients reporting not
experiencing headaches or that it is so common that it has little
relevance and is disregarded in self-reports, on the other hand,
for literate patients, the average time of complaint was 57 mon-
ths. With this result, it is possible to affirm that because it is
considered a “normal” pain, it is better understood and detailed
by the most proficient individuals.

It should be noted that this work presented some difficulties in
its development generated by the long INAF test and sociode-

mographic questionnaire, which discouraged people from par-
ticipating in the research, later associated with the COVID-19
pandemic that put people in social isolation, causing interrup-
tion of data collection.

Considering the results obtained, further studies are sugges-
ted on the influence of functional literacy in the diagnosis of
TMD, and it is important to emphasize that self-reports must
be complemented with clinical examinations, since the answers
are subjective and depend on a broader understanding of the
context that involves the “disease” that led the individual to seek
treatment. Furthermore, low levels of literacy are related to low
detail in the answers, that is, the individual has little perception
of himself. It would be interesting to know, initially, the level of
education of patients to develop a better approach so that their
diagnosis is accurate, indicating the best treatment, and that the
treatment is properly understood and performed by the patient
for a favorable outcome.

CONCLUSION

Among the demographic variables related to functional litera-
cy, the level of schooling was the only one that was associated
with the level of literacy. In addition, there was no difference
in literacy levels in relation to the perception of TMD signs
and symptoms for both joint noises and jaw pain and heada-
che. This means that the self-report presents the same levels
of difficulty for any level of proficiency as it is of a subjective
nature.

Finally, it was concluded that lower levels of functional literacy
were related to a poorly detailed perception of TMD complaints
regarding the duration of the complaint and, mainly, to the asso-
ciation of headache with a complaint of TMDs. For individuals
with low literacy levels, jaw pain justifies seeking treatment, as it
is less recognized than headaches. This means that the lower the
ability to detail the symptoms, the more chances of misdiagnosis
may occur.
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