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ABSTRACT

Introduction: Relationships amongst attention-deficit/hyperactivity disorder (ADHD), family
factors, and oral health literacy (OHL) in adolescents are unclear. The objective of this
research was to investigate whether family environment and signs of ADHD are associated
with OHL at the onset of adolescence.
Methods: A cross-sectional study was performed with 448 twelve-year-old adolescents
enrolled in schools in Cajazeiras, Brazil. Adolescents responded to an instrument measur-
ing OHL (Brazilian version of the Rapid Estimate of Adult Literacy in Dentistry [BREALD-30])
and a validated questionnaire addressing family cohesion and adaptability (Family Adapt-
ability and Cohesion Scales [FACES III]). Parents and teachers answered subscales of the
Swanson, Nolan, and Pelham Questionnaire (SNAP-IV) and a socioeconomic questionnaire.
Adjusted Poisson regression analysis was employed for the data analysis (P < .05).
Results: Greater OHL was found in adolescents with higher family cohesion scores (rate
ratio [RR], 1.02; 95% confidence interval [CI], 1.01-1.03), those whose mothers had more
than 8 years of schooling (RR, 1.07; 95% CI, 1.03—1.12), and those whose families earned
more than the Brazilian minimum salary (RR, 1.08; 95% CI, 1.03—1.12). Higher family adapt-
ability scores (RR, 0.99; 95% CI, 0.98—0.99) and more signs of ADHD (teachers’ reports) (RR,
0.95; 95% CI, 0.91-0.99) were associated with lower OHL.
Conclusions: OHL in adolescents was influenced by family adaptability and cohesion, signs
of ADHD, maternal schooling, and family income.
© 2021 The Authors. Published by Elsevier Inc. on behalf of FDI World Dental Federation.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

behaviours, the presence of biofilm, visits to the dentist
due to treatment needs, dental anxiety, a negative self-

Oral health literacy (OHL) has been defined as the ability
to obtain, process, and understand basic information that
can assist in better decision-making regarding oral health’
and has been the object of study in a growing number of
investigations in recent years.”* A low level of OHL has
been found to negatively affect oral health in diverse age
groups® and has been linked to worse oral health

* Corresponding author. R. Baraunas, 351, Bairro Universitario,
CEP: 58429-500, Campina Grande (PB), Brazil.
E-mail address: anaflaviagg@hotmail.com
(A.F. Granville-Garcia).
https://doi.org/10.1016/j.identj.2021.09.005

perception of one's oral health, the consumption of cario-
genic foods, and the occurrence of dental caries.>**® To
date, studies have prioritised the association between the
oral health status of children and the OHL of parents and
guardians,9'1° whereas few studies have considered OHL in
adolescents.*?

It is important to study elements that influence OHL con-
sidering adolescents’ self-reports, as this developmental
phase is marked by existential conflicts and extreme behav-
iours that can result in negligence with regards to oral health.
Moreover, greater independence from the family occurs dur-
ing this phase of life."*

0020-6539/© 2021 The Authors. Published by Elsevier Inc. on behalf of FDI World Dental Federation. This is an open access article under
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
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Actions designed to improve OHL can assist in more effec-
tive communication with dentists and the increased use of
dental services.'”'? Certain sociodemographic factors have
been associated with low OHL, including male sex, a low
income, a lower level of formal education, and a greater num-
ber of household members.*?*%!*

Family influence is one of the factors that may be associ-
ated with OHL in adolescence. Balanced family relations have
a positive effect on the care that parents offer their children,
which can increase healthy behaviours in adolescents.” Two
previous investigations conducted with adolescents aged
12 years old and between 15 and 19 years old found that bal-
anced family functioning was associated with higher OHL
amongst adolescents.”'® Therefore, further research remains
necessary for assessing the association between OHL in ado-
lescents and both family cohesion (union) and adaptability
(flexibility) to gain in-depth knowledge of how family
relations play a role in the oral health behaviour of this
population.

Attention-deficit/hyperactivity disorder (ADHD) is charac-
terised by significantly greater inattention, hyperactivity, and
impulsivity than expected during normal development."” The
prevalence of ADHD is estimated to be between 2% and 18%
in children and adolescents.’® Moreover, reports have indi-
cated that inattention and hyperactivity can limit one’s abil-
ity to read and understand texts.'*?° Hence, the influence of
ADHD on the OHL of adolescents merits investigation, as this
disorder is common amongst children and adolescents,
whose health habits are undergoing the process of formation
and consolidation. However, no existing study has examined
whether ADHD and OHL are associated.

Therefore, this study assessed whether the family envi-
ronment and signs of ADHD are associated with OHL in a rep-
school-based sample of adolescents. The
hypothesis of the present study is that signs of ADHD, lower
family cohesion, and higher family adaptability are associ-
ated with lower OHL.

resentative

Materials and methods

A cross-sectional study was conducted involving 448 adoles-
cents aged 12 years old who were matriculated at public and
private educational institutions in Cajazeiras, Brazil. The pop-
ulation of Cajazeiras is approximately 61,993 residents, and
approximately 5057 of these are adolescents between 10 and
14 years old.”! Data were collected between April and Novem-
ber of 2018 following the study’s approval by an ethical
review board (State University of Paraiba Review Board;
approval #: 85,211,418.6.0000.5187) following the ethical
standards of the Declaration of Helsinki.

Sample size was calculated employing G*Power software
(v.3.1, Franz Faul) based on the comparison of means between
independent samples using the following parameters
obtained in the pilot study: 95% significance level, 80% study
power, mean and standard deviation of OHL scores of 0.8
(+1.20) in adolescents with ADHD and 1.24(+1.70) in those
without ADHD, and effect size of 0.290. These data resulted in
the largest possible sample size, which was 376 adolescents.
We added 20% to this figure to make up for nonresponse or

being absent during the data collection, which resulted in a
final sample of 470 individuals.

Participants were selected for the study through simple
random sampling (single state). First, a list was built using
the Microsoft Excel programme (Microsoft Office 365 2019) by
compiling data offered by the municipal secretary of educa-
tion with the names of all students enrolled in the city’s pub-
lic and private educational institutions. This list included
1290 adolescents. Next, the software’s random function com-
mand randomly selected students, who were then invited to
take part in the study. The number of selected students from
private and public education institutions was proportional to
the total number matriculated in each type of institution
(38.9% private; 61.1% public).

Eligibility criteria

Adolescents 12 years of age matriculated in public and private
schools were included. Only 12-year-olds participated
because the World Health Organisation considers this age an
index age??; this age was therefore chosen in order to exam-
ine how study variables behave during early adolescence, in
order to support the adoption of early interventions. Adoles-
cents and parents or guardians who were unable to read;
those with systemic conditions, such as cerebral palsy and
Down syndrome; and those with mental disabilities (accord-
ing to teachers’ reports) were excluded from the study.

Training and calibration

A dentist was trained and calibrated by an expert in the eval-
uation of OHL. For this process, the Brazilian version of the
Rapid Estimate of Adult Literacy in Dentistry (BREALD-30)
was used following the training and calibration methods pro-
posed by Vilella et al.>®> The theoretical phase consisted of
debating the characterisation of reading errors. The practical
phase consisted of assessing 15 videos displaying participants
with varying levels of OHL. Agreement regarding the BREALD-
30 scores between the evaluator and the gold standard was
measured using the intraclass correlation coefficient (ICC)
(ICC = 0.98; 95% confidence interval [CI], 0.95—-0.99). One week
later, the evaluator reassessed the videos in order to measure
intra-examiner agreement (ICC = 0.99; 95% CI, 0.98-0.99).
Cohen’s Kappa coefficients were calculated to appraise word-
by-word agreement (inter-examiner agreement: 0.93 [P = .01];
intra-examiner agreement: 0.90 [P = .02]).

Pilot study

To test and evaluate the proposed methodology, a pilot study
was conducted with a convenience sample of adolescents
enrolled in private (n = 20) and public (n = 20) educational
institutions, who were not incorporated into the final study
sample. As there were no problems during this phase, the
study methodology was not altered.

Data collection

Prior to enhancing data collection, the goals of the study were
explained to parents and guardians, and they were asked to
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sign a statement of informed consent. Adolescents were also
solicited to sign a statement of consent. Two questionnaires
were sent to the parents or guardians of the adolescents. One
addressed socioeconomic information (sex, maternal school-
ing, number of household members, and family income) and
another was for the detection of signs of ADHD (Swanson,
Nolan, and Pelham Questionnaire [SNAP-IV]). To complete
these questionnaires, parents or guardians needed to be able
to read. Maternal schooling was classified according to the
length of time in primary school in Brazil (<8 and >8 years of
schooling). The family income variable was dichotomised
according to the Brazilian minimum salary (256.45 USD dur-
ing data acquisition). After these questionnaires and the
informed consent form were returned, the adolescents self-
administered the Family Adaptability and Cohesion Scales
(FACES 1II) and read aloud a list of 30 words related to den-
tistry to determine their levels of OHL, for which the BREALD-
30 was used. The trained dentist evaluated one adolescent at
a time in a separate room in the schools. Teachers were then
invited to complete the SNAP-IV questionnaire in order to
detect signs of ADHD in the school environment.

The BREALD-30 has been validated for use in Brazil** and
has adequate measurement properties for individuals
12 years of age.” With this instrument, OHL is evaluated based
on a respondent’s ability to correctly read aloud 30 words
related to dentistry arranged in increasing order of pronunci-
ation difficulty.” Each word receives either a score of 1 (cor-
rectly pronounced) or O (incorrectly pronounced). The final
score consists of the sum of correctly pronounced words and
varies from 0 to 30, with higher scores indicating an increased
OHL level **?°

The adolescents answered the FACES III instrument for the
evaluation of family cohesion (the extent to which family mem-
bers are able to remain integrated despite alterations in every-
day life) and adaptability (the capability of family members to
modify roles and behaviours in order to adapt to challenges or
adverse situations).”® FACES III is part of the family functioning
diagnostic scale and consists of a linear evaluation of family
relations.”® It comprises 20 items with response options organ-
ised in a scale of 5 points, in which an answer denoting a
higher frequency translates into an increased score (“hardly
ever” = 1 to “almost always” = 5). Family cohesion is addressed
by the 10 odd-numbered items, whilst family adaptability is
evaluated by the 10 even-numbered items. Higher scores in the
odd-numbered items indicate more connected and enmeshed
families, whilst higher scores in the even-numbered items indi-
cate more flexible and chaotic families.”®

The Brazilian version of the SNAP-IV questionnaire was
employed for the evaluation of the possible presence of signs
of ADHD amongst adolescents.”’ This instrument has sub-
scales addressing inattention, hyperactivity and impulsivity,
and defiant and oppositional behaviour. The first 9 items
address signs of inattention, whereas items 10 through 18
address signs of hyperactivity and impulsivity. The response
options are organised following a 4-level scale (“not at all,”
“just a little,” “quite a bit,” and “very much”). As one of the
instrument’s goals is to compare the behaviour of the adoles-
cent at home and at school, parents or guardians and teach-
ers independently responded to the SNAP-IV. Teachers self-
administered the questionnaire at school.

Statistical analysis

Data organisation and statistical analysis were performed
using the SPSS Statistics software (SPSS for Windows, version
25.0, IBM Inc.). The sample was characterised by frequency
distributions. Unadjusted and adjusted Poisson regression
models tested whether the outcome variable (OHL) was asso-
ciated with explanatory variables. A 5% significance level and
95% ClIs were considered for the rate ratios (RRs) in the unad-
justed and adjusted models.

After the unadjusted analysis, multicollinearity was
found in the symptoms of ADHD between parents’ and
teachers' reports. As adolescents’ learning routines occur
under the supervision of teachers, the association between
their responses and the outcome are stronger than the
association between parents’ responses and the outcome;
thus, teachers’ responses were integrated into the
adjusted model.

The continuous form of the BREALD-30 scores were used
to evaluate OHL. There is no cutoff defined in the literature
for categorising OHL. Moreover, the use of this variable in the
continuous form facilitates the comparison of the results to
those of studies that have used a similar method. Higher
BREALD-30 scores suggest better OHL.

For family cohesion and adaptability, the adolescents’
answers were treated as discrete-continuous variables.
Higher scores for the family cohesion items indicate more
connected and enmeshed families, whereas higher scores for
the family adaptability items indicate more flexible and cha-
otic families.?®

Regarding the categorisation of ADHD, cluster analysis
was employed to define groups of adolescents according
SNAP-IV questionnaire responses. The 2-step cluster method
relying on the Schwartz Bayesian norm was used. This
method forms clusters based on the usual answer for each
question and its importance.?® The analysis resulted in 2 new
variables, based on the responses of parents/guardians and
teachers: one addressing signs of inattention and another
comprising hyperactivity. The analysis identified 2 subgroups
as the optimal number of clusters. Therefore, the sample was
dichotomised into one group of adolescents with more signs
of inattention and hyperactivity and another group with
fewer signs of these traits. The group classified as having
more signs of inattention and hyperactivity had a signifi-
cantly higher number of “quite a bit” and “very much”
answers on the items of the SNAP-IV questionnaire, com-
pared to the group classified as having fewer signs of inatten-
tion and hyperactivity (P < .05).

Explanatory variables with a P value <0.20 in the unad-
justed analysis were integrated into the adjusted model.
Explanatory variables with a P value <0.05 in the final model
were considered significantly associated with the dependent
variable.

Results
A total of 448 adolescents were included in this study

(response rate: 95%). We lost 22 participants as they were
absent on the days data were collected.
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Table 1 displays the data for the characterisation of the
sample. Most adolescents were female, with maternal school-
ing more than 8 years and with a family income up to the Bra-
zilian minimum salary. The mean BREALD-30 score was 20.3
(SD = 4.5), and the median was 21.0 (Qxs = 4.0; Qs5 = 5.0).
Approximately one-third and one-half of participants were
classified as having more signs of ADHD according to parents’
and teachers’ reports, respectively.

Table 2 displays the associations found between the inde-
pendent variables and OHL. In the adjusted analysis, the fol-
lowing variables remained associated with the outcome:
maternal schooling, family income, family cohesion, family
adaptability, and signs of ADHD based on the teachers’
reports. Adolescents with higher family cohesion scores (RR,
1.02; 95% CI, 1.01-1.03), those whose mothers had more than
8 years of schooling (RR, 1.08; 95% CI, 1.04—1.12), and those
whose families earned more than the Brazilian minimum sal-
ary (RR, 1.08; 95% CI, 1.03—1.12) had significantly higher OHL.
Moreover, adolescents with higher family adaptability scores
(RR, 0.99; 95% CI, 0.98-0.99) and more signs of ADHD
(teachers’ report) (RR, 0.95; 95% CI, 0.91-0.99) had signifi-
cantly lower OHL.

Discussion

In the current investigation, more signs of ADHD, lower fam-
ily cohesion, higher family adaptability, and sociodemo-
graphic factors were associated with lower OHL amongst 12-
year-old adolescents.

Family relations are essential for adolescents’ develop-
ment, socialisation, and learning.?>*° In previous studies, low
family cohesion has been associated with poorer academic
performance and poorer oral health behaviours in

Table 1 - Characteristics of the sample.

Variable Frequency

N %
Sex
Female 245 54.7
Male 203 45.3
Maternal schooling
<8 years of schooling 204 455
>8 years of schooling 244 54.5
Family income
Up to Brazilian minimum salary 243 54.9
More than Brazilian minimum salary 200 45.1
Signs of ADHD (parental report)
Fewer signs of ADHD 284 64
More signs of ADHD 160 36
Signs of ADHD (teacher’s report)
Fewer signs of ADHD 214 48.1
More signs of ADHD 231 51.9

Mean (SD) Median (P,5—P;s)

OHL (BREALD-30 score) 20.3 (4.5) 21.00 (18—24)
Family cohesion (FACES III scores) 34.2(5.7) 34.5(30—-38)
Family adaptability (FACES IIl scores)  25.2(5.6) 25(21.2-29)
Number of residents in home 4.31(1.0) 4.00 (4-5)

ADHD, attention-deficit/hyperactivity disSorder; BREALD-30, Brazilian
version of the Rapid Estimate of Adult Literacy in Dentistry; FACES III,
Family Adaptability atnd Cohesion Scales; OHL, oral health literacy.

adolescents, suggesting the importance of investigating the
intermediate factors in this process. However, these studies
were conducted with older adolescents, and one considered
only female adolescents.'>®’ Moreover, the association
between family cohesion or adaptability and OHL in adoles-
cence has scarcely been explored, as only 2 studies involving
adolescents aged 12 and 15-19 addressed this issue.*"°

In the present study, family adaptability was associated
with OHL in 12-year-old adolescents. Those with lower family
adaptability scores, indicating more rigid and structured fam-
ilies, had greater OHL. These results indicate that a family
environment with well-defined roles, no changes in the rules,
and a fixed family leader provides a better education for ado-
lescents. In rigid and structured family environments, the
effects of parental control on children’s education may lead
to greater interest in health-related issues and healthy behav-
iours, which favors greater OHL. A similar finding was
described in a study with older adolescents.*

Family cohesion was also associated with OHL. Adoles-
cents with lower family cohesion scores, which indicate sepa-
rated and disengaged families, exhibited lower OHL. This
finding suggests that adolescents from families with highly
independent members and no emotional ties are less exposed
to information regarding oral health, which is likely related to
a lower level of communication within the family. Families
with higher levels of cohesion offer greater support to
adolescents’ academic development,?” which likely exerts an
influence on the acquisition of oral health information and
greater OHL. Moreover, a troubled family environment alters
an adolescent’s mood and capacity to learn,*® which can lead
to a low level of OHL. Previous investigations found an associ-
ation between high family cohesion and greater OHL in older
adolescents.®'® Such findings highlight the pivotal role of the
family in OHL.

Adolescents with more signs of ADHD based on teachers’
reports had significantly lower OHL. Inattention and hyperac-
tivity can contribute to problems related to reading skills and
comprehension,'®”° which may explain this result. Such find-
ings likely suggest that adolescents with signs of ADHD are
unable to sufficiently understand health information and
instructions, which may have a negative impact on OHL. To
the best of our knowledge, this is the first study to investigate
the association between ADHD and OHL. Further investiga-
tions of OHL in adolescents with signs of ADHD should be
conducted, as the processing and comprehension of health
information are indispensable to self-care and decision-mak-
ing related to health.

The lower ADHD scores provided by parents or guardians
in comparison to those provided by teachers may be due to a
lack of information on the part of the parents or guardians
regarding this disorder and the fact that teachers are present
with students during learning activities. Information is
important for recognising signs of ADHD, and teachers have
greater technical preparation and contact with students’ aca-
demic performance than parents do, which facilitates the
reporting of such information.**

Adolescents whose mothers had up to 8 years of schooling
and whose families had lower income had lower OHL. This
finding concurs with data described in the literature.>*'*% It
is plausible that mothers with a lower level of formal
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Table 2 - Unadjusted and adjusted Poisson regression of independent variables associated with oral health literacy in 12-

year-old adolescents.

Independent variables Oral health literacy

Median (P,s—Pys) P value* Unadjusted RR P value** Adjusted RR

(95% CI) (95% CI)

Sex
Female 21.00 (18—24) - 1.03 (0.98- 1.07) - -
Male 20.00 (17—23) 0.200 1.00 -
Maternal schooling
< 8 years of schooling 19.00 (16.5-22) <0.001* 1.00 <0.001"* 1.00
> 8 years of schooling 22.00 (19-24.5) 1.11(1.07-1.16) 1.08 (1.04-1.12)
Family income
Up to Brazilian minimum salary 20.00 (17-22) <0.001" 1.00 <0.001"* 1.00
More than Brazilian minimum salary 22.00 (19-25) 1.12 (1.08-1.17) 1.08 (1.03-1.12)
Number of residents 4.0 (4-5) 0.160" 0.98 (0.96—1.00) - -
Family cohesion 34.5 (30-38) <0.001* 1.02 (1.01-1.03) <0.001* 1.02 (1.01-1.03)
Family adaptability 25.0 (21.2-29.0) 0.002" 0.99 (0.98—0.99) <0.001** 0.99 (0.98—0.99)
Signs of ADHD (parental report)
Fewer signs of ADHD 21.00 (18.0—24.0) 0.09* 1.03 (0.99-1.08) - -
More signs of ADHD 20.00 (17.0—23.0) 1.00 - -
Signs of ADHD (teacher's report)
Fewer signs of ADHD 21.00 (19.0—25.0) <0.001* 1.08 (1.03-1.12) 0.013"* 1.00

More signs of ADHD

20.00 (17.0-23.0)

1.00

0.95 (0.91-0.99)

ADHD, attention-deficit/hyperactivity disorder; RR, rate ratio.

* Unadjusted Poisson regression analysis.Variables integrated into adjusted model (P < .20): maternal schooling, family income, number of residents in home,

family cohesion, family adaptability, signs of ADHD (teachers’ reports).
** Adjusted Poisson regression analysis (P < .05).

education have less access to health-related information and
face difficulties in sharing such information with their chil-
dren, thereby contributing to poorer OHL amongst adoles-
cents. Previous studies have reported similar results for
adolescents aged 12 and 15 to 19.*° Regarding family income,
populations with a lower income tend to have a lower level of
education,*** which hinders the use of dental services and
contributes to poorer exposure to oral health information,
leading to lower OHL. Similar results have been reported in
previous studies.*>7-%1*

Our findings reinforce the urgent need for dentists to
adopt a more holistic approach in their clinical practice.
Investigating characteristics such as family cohesion and
adaptability can reveal crucial information that could assist
dentists in determining how to conduct treatment. When
treating patients with low family cohesion or high family
adaptability, the clinician should be aware of the need to ded-
icate extra time to these patients in order to promote healthy
oral habits. Special attention should also be given to dentist
—patient communication. As adolescents with ADHD may
have trouble concentrating and understanding complex
information, oral health instructions should be clear and
focused. Preferably, only one topic should be covered per
appointment.

The majority of adjusted RRs between the independent
variables and OHL were quite small, which may indicate
small effect sizes. However, small effects may be meaningful
in certain contexts. Thus, a careful interpretation of the find-
ings as well as further investigations concerning the variables
considered in the present study are important to an in-depth
understanding of the topic.

One limitation of the study is the absence of a clinical
diagnosis of ADHD. However, the SNAP-IV questionnaire is

widely employed for the assessment of signs of ADHD in epi-
demiological studies®° and is an important instrument for
clinical diagnosis. In addition, it should be noted that the
BREALD-30 is a word recognition test that evaluates reading
ability rather than word understanding. However, this is a
simple, fast, reliable measure for screening for low functional
OHL in 12-year-old adolescents.” The generalisability of the
study findings is another limitation, as only 12-year-old ado-
lescents were included. On the other hand, the present study
was conducted with a randomly selected school-based repre-
sentative sample of Brazilian adolescents, and data were col-
lected using questionnaires also validated in other settings.
Thus, our results can be extrapolated to other populations.

It is also notable that around one-third and one-half of the
sample were classified, by parents and teachers, respectively,
as having more signs of ADHD. Previous studies have
reported frequencies of inattention and hyperactivity ranging
between 5% and 15%.°>*” In the cited studies, participants
were categorised based on cutoffs of SNAP-IV mean scores,
which is a limited statistical approach. In the present investi-
gation, we used cluster analysis to group participants based
on their response patterns to the individual items of the
SNAP-IV. This analysis does not aim to provide an exact mea-
sure of the frequency of signs of ADHD; thus, caution should
be exercised when comparing this study to previous investi-
gations.

The findings of the present study are important and can
contribute to the formulation of public policies for increasing
adolescents’ OHL. The data also suggest the importance of
considering factors like ADHD and family dynamics when
planning educational activities.

In conclusion, lower family cohesion, greater family
adaptability, more signs of ADHD, up to 8 years of maternal
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schooling, and family income up to the Brazilian minimum
salary were associated with lower OHL amongst adolescents.
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