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Background: Connections between epidemiological findings and children's and adolescents' mental
health policies have not been properly made in Brazil, and such nationwide studies are scarce. This
epidemiological study (1) estimated the prevalence and predictors of parent-reported attention-deficit/
hyperactivity disorder (ADHD) (ADHD-report), (2) estimated the probable diagnosis and risk of ADHD
based on Diagnostic and Statistical Manual of Mental Disorders, 5th edition, criteria (ADHD-probable), and
(3) estimated current psychostimulant use (ADHD-pst) in a representative nationwide sample of Bra-
zilian school-aged children and adolescents.
Methods: Data were obtained from 7114 school-aged children (49.9% boys) from 87 cities in 18 Brazilian
states. Parents and teachers were interviewed using psychometrically sound questionnaires. Data and
codes are available.
Results: The prevalence of ADHD-report, ADHD-probable, and ADHD-pst were 7.1%, 3.9%, and 1.9%,
respectively. The agreement was low between ADHD-probable and ADHD-report (22.6%) and between
ADHD-report and ADHD-pst (15.6%). Logistic regression revealed that predictors of all three categories
were male gender (odds ratio [OR] ¼ 1.71, 2.32, and 1.96, respectively), divorced parents (OR ¼ 1.47, 1.65,
and 1.68, respectively), and below-expectation school performance (OR ¼ 3.1, 13.74, and 3.95, respec-
tively). Socioeconomic status was a significant predictor of ADHD-report, and participants from lower
classes were less frequently diagnosed with ADHD than their peers from upper classes (OR ¼ 0.57, 95%
confidence interval ¼ 0.37-0.88, P ¼ 0.012).
Conclusions: The present findings provide an accurate description of ADHD in Brazil. We suggest dis-
parities in agreement between report, risk, and psychostimulant use among children and adolescents
and discrepancies between socioeconomic classes concerning the prevalence of an ADHD diagnosis.
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Introduction

Attention-deficit/hyperactivity disorder (ADHD) is the most
prevalent neurodevelopmental disorder, affecting approximately
5% of children and adolescents worldwide.1 Its symptoms can
impair a child's development in virtually all domains of life,
including pervasive and persistent age-inappropriate levels of
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inattention, hyperactivity, impulsivity, and executive dysfunc-
tion.2,3 ADHD also increases the risk of defiant, disruptive, and
antisocial behaviors, emotional problems, self-harm, substance use
disorders, and deficits in communication, learning, and motor
skills.4 Previous findings suggest that the burden of ADHD extends
to the family at large5 and is maintained through adulthood.6

Psychostimulants are part of ADHD treatment and considered
the first-line pharmacological treatment for all ages according to
commonly used clinical practice guidelines.7,8 Previous findings
suggest that proper treatment improves school performance and
classroom behavior9 and reduces the risk of substance use/abuse,10

car accidents,11 unintentional injuries, emergency department
visits,12 depression, and suicide.8

The proper diagnosis of ADHD is the first step toward appro-
priate treatment because it provides a means of improving a child's
life. However, diagnosing ADHD can be challenging.13 Factors that
are associated with misdiagnosis include ethnicity or race,14

gender,15 immigration status,6 and socioeconomic status.16 Clin-
ical factors are also associated with misdiagnosis and inappropriate
treatment, such as a lack of agreement about symptoms that are
reported by parents and teachers,13 limited consultation time with
physicians, and a lack of familiarity and discomfort with diagnostic
and prescription guidelines.17

The present study analyzed a nationwide and representative
sample of Brazilian school-aged children and adolescents. Parents
and teachers were directly interviewed using standardized ques-
tionnaires. The present study (1) estimated the prevalence of
parent-reported ADHD diagnosis, (2) estimated current psychosti-
mulant use, (3) estimated the prevalence of children with probable
ADHD according to Diagnostic and Statistical Manual of Mental
Disorders, 5th edition (DSM-5),2 criteria, and (4) identified poten-
tial predictors of these outcomes.
TABLE 1
Target Sample and Consented and Analyzed Sample According to Demographic Characte

Variables Target Sample Consented Final

n n % n

Age group (years)
5-9 6949 4946 71.2 4239
10-13 3284 2734 83.2 2299
14-18 800 639 79.8 576

Gender
Female 5238 3945 75.3 3562
Male 5465 4046 74.0 3552

Race
White 6622 5110 77.2 4609
Non-white 4056 2551 62.9 2227
Nonrespondents d 278

Income class*

A, B 3615 2951 81.6 2635
C 5363 3988 74.3 3513
D, E 1816 1016 55.9 966

School
Public 8549 6873 80.4 5993
Private 1463 1216 83.1 1121

Region
North 610 419 68.8 250
Northeast 1538 1027 66.8 872
Midwest 963 735 76.3 628
South 3783 3232 85.4 3019
Southeast 3340 2455 73.5 2345

Population density
<100,000 3601 2814 78.1 2600
100,000-500,000 4472 3456 77.3 3242
>500,000 2058 1546 75.1 1272

Total 10,105 7658 75.8 7114

* Income classes defined according to Brazilian Economic Classification Criteria. Econ
represent different levels of poverty. Economic class C is the middle class.
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Methods

Overview

The present study and surveys received approval from the Hu-
man Research Committee, S~ao Jos�e do Rio Preto School of Medicine
(S~ao Paulo, Brazil). From a larger project, 198 teachers of Brazilian
elementary schools participated in data collection. Each teacher
was individually trained to gain the adequate skills to apply the
questionnaires to their students. Parents were also trained by the
first author to correctly apply these tools.

Participants

The sample consisted of all 5- to 18-year-old students whowere
educated by the 198 teachers. This strategy allowed us to sample
children from all income levels and both urban and rural areas.
Parents were invited to attend a school meeting where the study
was explained in detail. Parents who agreed to participate
completed the questionnaires, the administration of which was
supervised by previously trained teachers. Teacherswere also asked
to complete validated questionnaires about their students (Table 1).

Information obtained from teachers

Teachers completed the Brazilian version of the Multimodality
Treatment Study, Swanson, Nolan, and Pelham IV (MTA-SNAP-IV)
scale.18 This tool is used to identify ADHD symptoms as required by
the DSM-5. They were also asked to provide information about the
students' school performance using measurements of overall
achievement for the school year, derived from competencies in
language, mathematics, science, and social studies. The children
ristics.

Sample Response Rate (%)

% Relative to Target Sample Relative to Consented

59.6 61.0 85.7
32.3 70.0 84.1
8.1 72.0 90.2

50.1 68.0 90.3
49.9 65.0 87.8

64.8 69.6 90.2
31.3 54.9 87.3
3.9 d d

37.0 72.9 89.3
49.4 65.5 88.1
13.6 53.2 95.1

84.2 70.1 87.2
15.8 76.6 92.2

3.5 41.0 59.6
12.3 56.7 84.9
8.8 65.2 85.5

42.4 79.8 93.4
33.0 70.2 95.5

36.5 72.2 92.4
45.6 72.5 93.8
17.9 61.8 82.3

100.0 70.4 92.9

omic classes A and B represent upper economic classes. Economic classes D and E
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were ranked as below expectations, match expectations, or above
expectations for their grade.

Information obtained from parents

Parents completed a standardized questionnaire with 102
questions that assessed sociodemographic characteristics, devel-
opmental milestones, and past medical history. To estimate the
prevalence of parent-reported ADHD diagnosis (ADHD-report), the
parents were asked, “Has a medical doctor ever told you that your
child has attention-deficit disorder or attention-deficit/hyperactivity
disorder, called ADD or ADHD?” A subsequent question asked, “Is
your child currently taking any daily (continuous) medication?” and
then, “Is your child currently taking any of the following medica-
tions?” A list of psychostimulants that were available at the time for
the treatment of ADHD was presented. Students who currently
used one of these psychostimulants were included in the ADHD-pst
group.

Parents also completed the MTA-SNAP-IV scale and Brazilian
version of the Strengths and Difficulties Questionnaire and impact
supplement.19 The Cronbach's alpha and Gutmann's lambda were
computed to check the reliability of these tools, with results equal
to 0.92 and 0.93, respectively. These results were similar to previ-
ous cross-country findings, such as the United States20 and China.21

The MTA-SNAP-IV assesses the presence of all 18 symptoms of
ADHD according to DSM-5 criteria. The first nine symptoms reflect
inattention, and the remaining nine reflect hyperactivity/impul-
sivity. A symptom is considered positive if it is rated “quite a bit” or
“verymuch.” ADHD symptoms are considered present if six ormore
symptoms of inattention are reported by the caregiver for children
up to age 16 years or if five or more symptoms of inattention are
reported for adolescents at age 17 years and older. This same rule is
applied for hyperactive/impulsivity. The parents were asked to
complete the MTA-SNAP-IV scale and Strengths and Difficulties
Questionnaire based on the children's behavior without the effect
of ADHD medications to avoid information bias. The reliability of
the data was checked via Cronbach's alpha and Guttman's lambda,
with adequate results (a ¼ 0.96, l ¼ 0.97). Current symptoms were
assessed if the children were not using ADHD medications. In
children who used ADHD medications, symptoms before using
medication were assessed.

Probable ADHD diagnosis (ADHD-probable)

According to DSM-5 criteria,2 the diagnosis of ADHD depends on
(A) six or more symptoms of inattention and/or hyperactivity/
impulsivity for children up to age 16 years or five or more symp-
toms of inattention and/or hyperactivity/impulsivity for adoles-
cents age 17þ years, (B) present before the age 12 years and
persisting for at least 6 months, being inappropriate for develop-
mental level, (C) several symptoms are present in two or more
settings, (D) clear evidence that the symptoms interfere with or
reduce the quality of social, school, or work functioning, and (E)
symptoms are not better explained by another disorder. Results of
this variable might be seen as a proxy for risk of having ADHD.

Statistical analyses

The data are summarized as descriptive statistics. The de-
mographic characteristics of the participants are described as a
function of ADHD-report, ADHD-probable, and ADHD-pst. The five
income classes were defined according to Brazilian Economic
Classification Criteria. The ADHD-report, ADHD-probable, and
ADHD-pst groups were classified as binary groups (present or ab-
sent). Logistic regressions were performed to check the effect of
3

demographics (i.e., age, gender, race, income class, educational
status of the head of household, parents' marital status, public or
private school, city density, and national region where the child
lives), prenatal exposure to tobacco and alcohol, school perfor-
mance, and having a positive MTA-SNAP-IV score according to the
parents and/or teachers on the proposed outcomes. The variance
inflation factor was checked before interpreting the results. A cutoff
of 3 was defined as the threshold for detecting multicollinearity.

The likelihood ratio (LR) test and Wald test were performed to
check the level of significance of the model and its predictors. The
LR test is an omnibus test that addresses the significance of the
variable while ignoring the reference level. The Wald test tests the
hypothesis that each coefficient is zero. We strongly recommended
interpreting the results based on the LR instead of interpreting the
results from univariate models.

The significance level was 5%. All analyseswere performed using
R, version 4.0, software.22 Data and codes are freely available in an
open science repository (https://osf.io/ubpve/).

Results

Demographic information

Of the target sample of 10,105 children who were being
educated by the 198 participating teachers (average of 51 students/
teacher), parental consent was obtained for 7658 children, and
analyzable/complete data were obtained from 7114 children. The
sample was evenly distributed by gender and enrolled from 87
cities in 18 Brazilian states in five national regions (Table 1).

Prevalence of ADHD-report, ADHD-probable, and ADHD-pst

The preliminary analyses that contrasted the prevalence of the
ADHD-report, ADHD-probable, and ADHD-pst groups as a function
of demographic features are presented in Table 2. The prevalence of
ADHD-report was 7.1%. The prevalence was higher in boys than in
girls (relative risk [RR] ¼ 1.76, 95% confidence interval [CI] ¼ 1.48-
2.10) and higher in children from upper-income classes A and B
than in childred from lower-income classes D and E (RR¼ 1.40, 95%
CI ¼ 1.05-1.88). The prevalence was higher in children who lived in
the southern region of the country than in childrenwho lived in the
northeast region (RR ¼ 1.59, 95% CI ¼ 1.16-2.17).

The prevalence of ADHD-probable was 3.9%, which was higher
in younger children and boys (RR ¼ 2.97, 95% CI ¼ 2.27-3.87).
Children in the ADHD-probable group predominantly came from
lower- (6.4%) and middle- (4.2%) income classes than from upper-
income classes (2.6%) and came from public schools (4.2%) than
from private schools (2.1%). The prevalence was also higher in
children who lived in the southeast region (RR ¼ 4.37, 95%
CI ¼ 1.40-13.64) and the south region (RR ¼ 3.22, 95% CI ¼ 1.03-
10.08) than in childrenwho lived in the north region and cities with
a lower population density than a higher population density
(RR ¼ 1.43, 95% CI ¼ 1.02-2.0).

The prevalence of ADHD-pst was 1.9%, which was higher in boys
(RR ¼ 2.30, 95% CI ¼ 1.60-3.31) and in children who came from
upper-income classes than in childred from lower-income classes
(RR ¼ 1.97, 95% CI ¼ 1.03-3.73) and moderately populated cities
than from highly populated cities (RR ¼ 1.96, 95% CI ¼ 1.13-3.40).
We advise these are simple bivariate analyses and should be
interpreted with caution.

ADHD-report, ADHD-probable, and ADHD-pst agreement

A total of 114 (22.6%) of the 505 children in the ADHD-report
group were also classified in the ADHD-probable group

https://osf.io/ubpve/


TABLE 2
Prevalence and Relative Risk of Parent-Reported ADHD, Probable ADHD, and Current Use of Psychostimulants According to Demographic Characteristics.

Variables ADHD-report ADHD-probable ADHD-pst

n % RR (95% CI) P n % RR (95% CI) P n % RR (95% CI) P

Age group (years)
5-9 297 7 1.3 (0.9-1.8) 0.192 176 4.2 2.0 (1.1-3.6) 0.011 74 1.7 1.1 (0.6-2.2) 0.783
10-13 176 7.7 1.4 (1.0-2.0) 0.077 89 3.9 1.9 (1.02-3.4) 0.031 52 2.3 1.4 (0.7-2.9) 0.299
14-18 32 5.6 Reference 12 2.1 Reference 9 1.6 Reference

Gender
Female 183 5.1 Reference 70 2 Reference 41 1.2 Reference
Male 322 9.1 1.8 (1.5-2.1) <0.001 207 5.8 3.0 (2.3-3.9) <0.0001 94 2.6 2.3 (1.6-3.3) <0.0001

Ethnicity
White 322 7 Reference 163 3.5 Reference 94 2 Reference
Non-white 167 7.5 1.1 (0.9-1.3) 0.452 104 4.7 1.3 (1.04-1.7) 0.025 36 1.6 0.8 (0.5-1.2) 0.225
Nonrespondents 16 5.8 0.8 (0.5-1.3) 0.541 10 3.6 1.0 (0.5-1.9) 0.923 5 1.8 0.9 (0.4-2.1) 0.889

Income class*

A, B 203 7.7 1.4 (1.05-1.9) 0.019 68 2.6 Reference 59 2.2 2.0 (1.04-3.7) 0.028
C 249 7.1 1.3 (1.0-1.7) 0.074 147 4.2 1.6 (1.2-2.2) <0.001 65 1.9 1.6 (0.9-3.1) 0.121
D, E 53 5.5 Reference 62 6.4 2.5 (1.8-3.5) <0.0001 11 1.1 Reference

School
Public 417 7 Reference 254 4.2 2.1 (1.4-3.2) <0.0001 114 1.9 Reference
Private 88 7.9 1.1 (0.9-1.4) 0.287 23 2.1 Reference 21 1.9 1.0 (0.6-1.6) 0.959

National region
North 16 6.4 1.2 (0.7-2.2) 0.446 3 1.2 Reference 2 0.8 2.3 (0.4-13.8) 0.386
Northeast 45 5.2 Reference 25 2.9 2.4 (0.7-7.8) 0.141 3 0.3 Reference
Midwest 35 5.6 1.1 (0.7-1.7) 0.723 9 1.4 1.2 (0.3-4.4) 0.829 9 1.4 4.2 (1.1-15.3) 0.025
Southeast 192 8.2 1.6 (1.2-2.2) 0.003 123 5.2 4.4 (1.4-13.6) 0.001 45 1.9 5.6 (1.7-18) <0.001
South 217 7.2 1.4 (1.0-1.9) 0.03 117 3.9 3.2 (1.0-10.1) 0.018 76 2.5 7.3 (2.3-23.2) <0.001

Population density
<100,000 183 7 1.1 (0.9-1.5) 0.337 129 5 1.4 (1.02-2.0) 0.031 45 1.7 1.5 (0.8-2.6) 0.184
100,000-500,000 243 7.5 1.2 (0.9-1.5) 0.129 104 3.2 0.9 (0.7-1.3) 0.664 75 2.3 2.0 (1.1-3.4) 0.011
>500,000 79 6.2 Reference 44 3.5 Reference 15 1.2 Reference

Total 505 7.1 277 3.9 135 1.9

Abbreviations:
ADHD ¼ Attention-deficit/hyperactivity disorder
ADHD-probable ¼ Children with probable ADHD according to the DSM-5
ADHD-pst ¼ Children currently using psychostimulants
ADHD-report ¼ Parent-reported ADHD diagnosis
CI ¼ Confidence interval
DSM-5 ¼ Diagnostic and Statistical Manual of Mental Disorders, 5th edition
RR ¼ Relative risk or Risk ratio

* Income classes defined according to Brazilian Economic Classification Criteria. Economic classes A and B represent upper economic classes. Economic classes D and E
represent different levels of poverty. Economic class C is the middle class.
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(McNemar c21 ¼ 93. 84, P < 0.001). Additionally, 79 of the 505
children (15.6%) were classified in the ADHD-pst group. Conversely,
114 (41.2%) of the 277 children in the ADHD-probable group were
classified in the ADHD-report group, and 36 (13%) were classified in
the ADHD-pst group, as shown in Table 3.

Logistic regression

The following variables were associated with the ADHD-report
group: male gender (vs. female, P < 0.001), divorced parents (vs.
TABLE 3
Prevalence of Parent-Reported ADHD, Probable ADHD, and Current Use of
Psychostimulants.

Variables Total ADHD-
report

ADHD-
probable

ADHD-pst

n % n % n % n %

ADHD-report 505 7.1 d 114 22.6 79 15.6
ADHD-probable 277 3.9 114 41.2 d 36 13.0
ADHD-pst 135 1.9 79 58.5 36 26.7 d

Abbreviations:
ADHD ¼ Attention-deficit/hyperactivity disorder
ADHD-probable ¼ Children with probable ADHD according to the DSM-5
ADHD-pst ¼ Children currently using psychostimulants
ADHD-report ¼ Parent-reported ADHD diagnosis
DSM-5 ¼ Diagnostic and Statistical Manual of Mental Disorders, 5th edition
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married, P < 0.001), upper-income classes A or B (vs. D or E,
P < 0.05), studying in a private school (vs. public school, P < 0.001),
below-expectation school performance (vs. match-expectation or
above-expectation school performance, P < 0.001), and having
ADHD symptoms reported by parents but not by teachers
(P < 0.001).

The following variables were significantly associated with the
ADHD-pst group: male gender (vs. female, P < 0.001), divorced
parents (vs. married, P < 0.05), coming frommiddle-income class C
(vs. A or B, P < 0.05), studying in a private school (vs. public school,
P < 0.05), below-expectation school performance (vs. match-
expectation school performance, P < 0.001), and having ADHD
symptoms that were reported by parents but not by teachers
(P < 0.05; Table 4).

The following variables were associated with the ADHD-
probable group: male gender (vs. female, P < 0.001), divorced
parents (vs. married, P < 0.001), and below-expectation school
performance (vs. match-expectation school performance,
P < 0.001).

Discussion

To our knowledge, this is the first study that relied on a repre-
sentative and nationwide Brazilian sample of school-aged children
and validated and standardized psychometric questionnaires that
were completed by parents and teachers. Our results provide a



TABLE 4
Logistic Regression Analyses of Determinants of Parent-Reported ADHD, Probable ADHD, and Current Use of Psychostimulants.

Variables ADHD-report ADHD-probable ADHD-pst

Crude OR (95%
CI)

Adjusted OR (95%
CI)

P Wald's
Test

P LR-
Test

Crude OR (95% CI) Adjusted OR (95%
CI)

P Wald's
Test

P LR-
Test

Crude OR (95%
CI)

Adjusted OR (95%
CI)

P Wald's
Test

P LR-
Test

School: private vs. public* 1.14 (0.88, 1.47) 1.73 (1.24, 2.39) 0.001 0.001 0.51 (0.32, 0.8) 1.05 (0.62, 1.78) 0.861 0.862 1.02 (0.62, 1.67) 1.97 (1.05, 3.68) 0.034 0.04
Population density: <100,000* 0.059 0.168 0.07
100,000-500,000 1.04 (0.84, 1.29) 1.16 (0.9, 1.49) 0.258 0.64 (0.48, 0.86) 0.75 (0.53, 1.05) 0.095 1.48 (0.98, 2.23) 1.63 (1.02, 2.6) 0.041
>500,000 0.83 (0.61, 1.12) 0.78 (0.56, 1.08) 0.138 0.75 (0.51, 1.09) 0.74 (0.49, 1.13) 0.163 0.81 (0.44, 1.51) 0.93 (0.48, 1.79) 0.825

National region:
Midwest*

0.041 0.099 <0.001

Northeast 0.85 (0.52, 1.39) 0.94 (0.55, 1.62) 0.821 2.05 (0.91, 4.65) 1.41 (0.59, 3.41) 0.44 0.27 (0.07, 1.03) 0.38 (0.1, 1.52) 0.173
North 1.08 (0.55, 2.1) 0.83 (0.41, 1.68) 0.611 0.96 (0.25, 3.64) 0.76 (0.19, 3.02) 0.701 0.63 (0.13, 3.01) 0.53 (0.11, 2.57) 0.43
Southeast 1.36 (0.92, 2.03) 1.54 (0.96, 2.47) 0.072 3.39 (1.64, 7.01) 2.02 (0.9, 4.55) 0.088 1.18 (0.54, 2.55) 1.72 (0.7, 4.21) 0.234
South 1.32 (0.89, 1.95) 1.53 (0.97, 2.43) 0.069 2.66 (1.29, 5.5) 2.18 (0.98, 4.85) 0.057 1.8 (0.86, 3.77) 2.57 (1.1, 6.02) 0.029

Agey 0.99 (0.95, 1.03) 0.99 (0.95, 1.03) 0.812 0.811 0.96 (0.91, 1.01) 0.94 (0.89, 1) 0.046 0.043 1 (0.94, 1.08) 1.03 (0.95, 1.11) 0.455 0.458
Male vs. female* 1.9 (1.54, 2.33) 1.71 (1.38, 2.11) <0.001 <0.001 2.84 (2.11, 3.82) 2.32 (1.7, 3.17) <0.001 <0.001 2.21 (1.49, 3.3) 1.96 (1.31, 2.94) 0.001 <0.001
White vs. non-white* 0.9 (0.73, 1.11) 0.88 (0.7, 1.11) 0.275 0.277 0.75 (0.57, 0.98) 0.89 (0.66, 1.21) 0.467 0.468 1.35 (0.89, 2.05) 1.18 (0.75, 1.85) 0.471 0.467
Divorced vs. married* 1.6 (1.3, 1.97) 1.47 (1.18, 1.84) <0.001 <0.001 2.07 (1.58, 2.7) 1.65 (1.23, 2.21) <0.001 0.001 1.5 (1.02, 2.2) 1.68 (1.12, 2.53) 0.013 0.015
Education status of head of household: illiterate* 0.389 0.339 0.578
Completed elementary school 1.18 (0.65, 2.14) 1.43 (0.76, 2.68) 0.27 0.5 (0.29, 0.86) 0.83 (0.46, 1.49) 0.531 0.99 (0.36, 2.75) 0.93 (0.32, 2.67) 0.888
Completed high school or more 1.2 (0.66, 2.19) 1.55 (0.8, 3) 0.192 0.36 (0.2, 0.62) 1.06 (0.56, 2.03) 0.854 0.89 (0.32, 2.5) 0.73 (0.24, 2.24) 0.583

Income class:
A/B*

0.034 0.183 0.068

C 1.02 (0.82, 1.25) 0.88 (0.69, 1.13) 0.326 1.83 (1.34, 2.52) 1.38 (0.95, 2) 0.091 0.76 (0.52, 1.12) 0.62 (0.4, 0.98) 0.04
D/E 0.75 (0.53, 1.08) 0.57 (0.37, 0.88) 0.012 2.6 (1.74, 3.91) 1.53 (0.91, 2.59) 0.109 0.55 (0.27, 1.11) 0.46 (0.2, 1.05) 0.064

Prenatal exposure to tobacco: yes vs. no* 1.66 (1.28, 2.16) 1.29 (0.95, 1.74) 0.103 0.108 1.98 (1.42, 2.75) 1.1 (0.75, 1.63) 0.62 0.622 1.03 (0.59, 1.81) 0.99 (0.54, 1.81) 0.97 0.97
Prenatal exposure to alcohol: yes vs. no* 1.64 (1.17, 2.29) 1.24 (0.85, 1.82) 0.267 0.274 2.25 (1.51, 3.35) 1.62 (1.01, 2.58) 0.045 0.052 0.51 (0.19, 1.4) 0.43 (0.15, 1.22) 0.112 0.076
School performance: Match expectations* <0.001 <0.001 <0.001
Above expectations 0.51 (0.37, 0.7) 0.55 (0.4, 0.77) <0.001 0.85 (0.43, 1.67) 0.88 (0.45, 1.75) 0.722 0.63 (0.34, 1.18) 0.62 (0.33, 1.17) 0.142
Below expectations 2.76 (2.21, 3.44) 3.1 (2.44, 3.94) <0.001 15.28 (9.69, 24.08) 13.74 (8.67, 21.78) <0.001 3.56 (2.31, 5.48) 3.95 (2.5, 6.24) <0.001

SNAP-IV: parents positive vs. teacher
negative*

3.61 (2.84, 4.6) 3.45 (2.65, 4.48) <0.001 <0.001 d d d d 2.1 (1.29, 3.43) 1.85 (1.1, 3.1) 0.02 0.027

SNAP-IV: teacher positive vs. parents
negative*

1.29 (0.97, 1.71) 0.77 (0.56, 1.05) 0.104 0.098 d d d d 1.34 (0.79, 2.25) 0.66 (0.38, 1.16) 0.152 0.139

Log-likelihood ¼ �1361.0522 Log-likelihood ¼ �637.6711 Log-likelihood ¼ �503.7951
AIC value ¼ 2766.1044 AIC value ¼ 1319.3421 AIC value ¼ 1051.5903

Abbreviations:
ADHD ¼ Attention-deficit/hyperactivity disorder
ADHD-probable ¼ Children with probable ADHD according to the DSM-5
ADHD-pst ¼ Children currently using psychostimulants
ADHD-report ¼ Parent-reported ADHD diagnosis
AIC ¼ Akaike information criterion
CI ¼ Confidence interval
DSM-5 ¼ Diagnostic and Statistical Manual of Mental Disorders, 5th edition
OR ¼ Odds ratio
The comparison group is displayed before the vs.

* Reference variable.
y Continuous variable.
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better understanding of community prevalence (i.e., children
identified in a representative population sample) and administra-
tive prevalence (i.e., people receiving a clinical diagnosis in the
population).

The number of parents who reported a diagnosis of ADHD, the
use of psychostimulants, and a probable ADHD diagnosis (i.e., a
surrogate for a certain diagnosis) was discrepant. Reciprocal
agreement between the three groups was low. Despite preliminary
analyses that showed that ADHD was related to children from
middle- and lower-income classes, when sociodemographic vari-
ables were controlled, common predictors of all groups were
male gender, divorced parents, and below-expectation school
performance.

The literature suggests that community surveys that are based
on standardized diagnostic criteria and structured interviews with
parents and teachers provide reliable prevalence estimates of
mental disorders, including ADHD.23,24 Systematic reviews and
meta-regression analyses of community prevalence studies have
estimated that the worldwide prevalence of ADHD in children and
adolescents ranges from 2.2% to 7.1%.25 We found a 3.9% prevalence
of probable ADHD.

Administrative prevalence (i.e., the proportion of individuals of
the sample with a parent-reported diagnosis of ADHD or the pro-
portion based on health care databases and prescription data) is
also useful. Evidence suggests that gender, age, ethnicity, socio-
economic status, psychiatric comorbidities, and health care sys-
tems can bias administrative prevalence, thereby acting as
mediators of access to a diagnosis of ADHD and prescriptions and
medications for ADHD.26 Consequently, the administrative preva-
lence of ADHD provides broad estimates, from as little as 0.93% to as
high as 11%,23 which is consistent with our finding of 7.1% in the
ADHD-report group.

The regression analysis showed similarities and differences
among groups. Common predictors in the three groups were male
gender, divorced parents, and below-expectation school perfor-
mance. ADHD ismore commonly diagnosed inmales, with a gender
ratio of 2:1 to 10:1, which is consistently higher in administrative
prevalence studies than in community prevalence studies.14,23,27

Evidence suggests that girls with ADHD are less likely to be diag-
nosed and treated unless they have prominent hyperactivity/
impulsivity symptoms, conduct problems, or poor school perfor-
mance. The higher prevalence of parental divorce among the three
groups of children is also reported in the literature. Longitudinal
studies have reported a converging evidence that offspring ADHD
increases parent's risk of marital problems (separation/divorce),
accounting for possible genetic and environmental confounders.28

The discrepancies among groups suggest that ADHD is perhaps
being misdiagnosed and inappropriately treated in the present
sample, regardless of income. Systematic reviews have shown that
children from lower-income classes have a higher risk of ADHD
than children from higher-income classes.29 Although preliminary
analyses showed that probable ADHDwasmore prevalent in lower-
income classes, the logistic regression did not confirm this finding.
However, parent-reported ADHD and the use of psychostimulants
had a higher prevalence in the upper-income classes according to
both analyses. Individuals in higher-income classes and who have
easier access to health care and disease awareness programs face
fewer barriers to diagnosis and treatment. Excessive disease
awareness, however, can also inflate diagnosis and treatment in
higher-income classes. This context favors an increase in false-
positive cases in the wealthiest classes and favors false-negative
cases in the poorest classes.30 One explanation for the difference
between our results and previous findings may be that we relied on
a representative sample and adjusted estimates according to de-
mographic and contextual variables.17
6

One of the strongest predictors of parent-reported ADHD and
current use of psychostimulants was having ADHD symptoms that
were reported by parents but not by teachers, which disagreedwith
the pervasiveness of symptoms, a compulsory criterion for the
diagnosis of ADHD according to the DSM-5. It is important to notice
that if the parents do not see symptoms of ADHD, they will have
limited reason to start their child on medication. One longitudinal
study in the United Kingdom showed that the severity of teacher-
rated ADHD symptoms in children in early school years was a
predictor of subsequent specialist health services.31 Other evidence
has shown that teachers are better equipped than parents to
discriminate developmentally appropriate executive functions.3

We suggest that the impact of a higher demand for attention in a
more structured classroom setting than that of the home envi-
ronment enhances the ability of teachers to identify disruptive
behavior vs. merely agitation.

The low agreement among the ADHD-probable, ADHD-report,
and ADHD-pst groups also suggests the possibility of misdiag-
nosis and inappropriate treatment. This outcome suggests over-
diagnosis and overtreatment and a predominance of a heuristic
diagnosis instead of the adoption of well-established diagnostic
criteria.15 The proportion of cases in the ADHD-probable group
with parent-reported diagnosed ADHD did not reach half, possibly
because of an ADHD underdiagnosis.

Less than 15% of the children in the ADHD-report and ADHD-
probable groups were using psychostimulants, which probably
suggests undertreatment. A recent national survey in the United
States reported that 62% of children with a parent report of current
ADHD were taking medication.32 Lower rates were reported in the
United Kingdom, France, and Germany, but data from lower- and
middle-income countries are lacking. Notably, among children in
the ADHD-pst group, one-third did not have parent-reported ADHD
and could not endorse the criteria for probable ADHD, which sup-
ported the potential misuse of psychostimulants.33

Strengths and limitations of our study deserve comment.
Among the strengths are the nationally representative sample of
children and adolescents, the use of internationally validated
questionnaires that were completed by parents and teachers, and
regression models that provided adjusted estimates. Among the
limitations, although the teachers were trained to administer the
questionnaires to the parents, we did not evaluate their accuracy
relative to health professionals. This is not concerning, however,
because the applied questionnaires are validated for self-adminis-
tration.34 We also highlight that recall bias frequently acts in sur-
veys that are used to assess medical information. We lack
information about the veracity of any prior medical ADHD diag-
nosis that was reported by the parents, when it was performed, and
whether it was conducted by a pediatrician, family physician, child
neurologist, or psychiatrist.

Conclusions

ADHD is one of the most common neurobehavioral disorders
among children. Although ADHD is usually first diagnosed in
childhood, its symptoms persist into adulthood in up to two-thirds
of patients. A proper diagnosis is required for proper treatment.
Therefore, an initial step for the proper management of ADHD is to
investigate reasons for disparities among ADHD diagnoses. The
present study conducted population-based research to estimate the
prevalence of parent-reported ADHD diagnosis, current psychos-
timulant use in Brazilian school-aged children and adolescents, and
the prevalence of children with probable ADHD according to the
DSM-5.

In summary, ADHD appears to be misdiagnosed in this repre-
sentative sample of Brazilian children and adolescents. It might also
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be overdiagnosed and overtreated in some children and adoles-
cents (e.g., those in higher-income families) and underdiagnosed in
others (e.g., those in lower-income families and girls). Both of these
situations are undesirable. Overdiagnosis may lead to stigmatiza-
tion and overtreatment, but underdiagnosis and consequent
undertreatment may also have deleterious short- and long-term
consequences for children, their families, and society. Further
studies should be conducted to confirm these findings and identify
efficient interventions that can facilitate access to proper ADHD
diagnosis and treatment in Brazil, in conjunction with continuing
medical education programs that are based on well-established
practice guidelines.
References

1. Perou R, Bitsko RH, Blumberg SJ, et al. Mental health surveillance among
children–United States, 2005-2011. MMWR Suppl. 2013;62:1e35.

2. American Psychiatric Association. Diagnostic and Statistical Manual of Mental
Disorders. 5th ed. Washington, DC: American Psychiatric Association; 2013.

3. Arruda MA, Arruda R, Anunciacao L. Psychometric properties and clinical utility
of the executive function inventory for children and adolescents: a large
multistage populational study including children with ADHD. Appl Neuro-
psychol Child. 2020:1e17. https://doi.org/10.1080/21622965.2020.1726353.

4. Jensen CM, Steinhausen HC. Comorbid mental disorders in children and ado-
lescents with attention-deficit/hyperactivity disorder in a large nationwide
study. Atten Defic Hyperact Disord. 2015;7:27e38.

5. Harpin VA. The effect of ADHD on the life of an individual, their family, and
community from preschool to adult life. Arch Dis Child. 2005;90(Suppl 1):
i2ei7.

6. Nasol E, Lindly OJ, Chavez AE, et al. Unmet need and financial impact disparities
for US children with ADHD. Acad Pediatr. 2019;19:315e324.

7. De Crescenzo F, Cortese S, Adamo N, et al. Pharmacological and non-
pharmacological treatment of adults with ADHD: a meta-review. Evid Based
Ment Health. 2017;20:4e11.

8. Clavenna A, Bonati M. Pediatric pharmacoepidemiology - safety and effec-
tiveness of medicines for ADHD. Expert Opin Drug Saf. 2017;16:1335e1345.

9. Prasad V, Brogan E, Mulvaney C, et al. How effective are drug treatments for
children with ADHD at improving on-task behaviour and academic achieve-
ment in the school classroom? A systematic review and meta-analysis. Eur
Child Adolesc Psychiatry. 2013;22:203e216.

10. Upadhyay N, Chen H, Mgbere O, et al. The impact of pharmacotherapy on
substance use in adolescents with attention-deficit/hyperactivity disorder:
variations across subtypes. Subst Use Misuse. 2017;52:1266e1274.

11. Chang Z, Quinn PD, Hur K, et al. Association between medication use for
attention-deficit/hyperactivity disorder and risk of motor vehicle crashes.
JAMA Psychiatry. 2017;74:597e603.

12. Dalsgaard S, Leckman JF, Mortensen PB, et al. Effect of drugs on the risk of
injuries in children with attention deficit hyperactivity disorder: a prospective
cohort study. Lancet Psychiatry. 2015;2:702e709.

13. Davidovitch M, Koren G, Fund N, et al. Challenges in defining the rates of ADHD
diagnosis and treatment: trends over the last decade. BMC Pediatr. 2017;17:
218.

14. Cummings JR, Ji X, Allen L, et al. Racial and ethnic differences in ADHD tre-
atment quality among medicaid-enrolled youth. Pediatrics. 2017;139:
e20162444.
7

15. Bruchmuller K, Margraf J, Schneider S. Is ADHD diagnosed in accord with
diagnostic criteria? Overdiagnosis and influence of client gender on diagnosis.
J Consult Clin Psychol. 2012;80:128e138.

16. Froehlich TE, Lanphear BP, Epstein JN, et al. Prevalence, recognition, and
treatment of attention-deficit/hyperactivity disorder in a national sample of US
children. Arch Pediatr Adolesc Med. 2007;161:857e864.

17. Morley CP. Disparities in ADHD Assessment, diagnosis, and treatment. Int J
Psychiatry Med. 2010;40:383e389.

18. Mattos P, Serra-Pinheiro MA, Rohde LA, et al. Apresentaç~ao de uma vers~ao em
português para uso no Brasil do instrumento MTA-SNAP-IV de avaliaç~ao de
sintomas de transtorno do d�eficit de atenç~ao/hiperatividade e sintomas de
transtorno desafiador e de oposiç~ao. Rev Psiquiatr Rio Gd Sul. 2006;28:
290e297.

19. Fleitlich B, Goodman R. Social factors associated with child mental health
problems in Brazil: cross sectional survey. BMJ. 2001;323:599e600.

20. Bussing R, Fernandez M, Harwood M, et al. Parent and teacher SNAP-IV ratings
of attention deficit hyperactivity disorder symptoms: psychometric properties
and normative ratings from a school district sample. Assessment. 2008;15:
317e328.

21. Gau SS, Shang CY, Liu SK, et al. Psychometric properties of the Chinese version
of the Swanson, Nolan, and Pelham, version IV scale - parent form. Int J
Methods Psychiatr Res. 2008;17:35e44.

22. R Core Team. R: A language and environment for statistical computing. Vienna,
Austria: R Foundation for Statistical Computing; 2021. https://www.R-project.
org/.

23. Sayal K, Prasad V, Daley D, et al. ADHD in children and young people: preva-
lence, care pathways, and service provision. Lancet Psychiatry. 2018;5:
175e186.

24. Polanczyk GV, Salum GA, Sugaya LS, et al. Annual research review: a meta-
analysis of the worldwide prevalence of mental disorders in children and ad-
olescents. J Child Psychol Psychiatry. 2015;56:345e365.

25. Polanczyk G, Lima MS, Horta BL, et al. The worldwide prevalence of ADHD: a
systematic review and metaregression analysis. Am J Psychiatry. 2007;164:
942e948.

26. Willcutt EG. The prevalence of DSM-IV attention-deficit/hyperactivity disorder:
a meta-analytic review. Neurotherapeutics. 2012;9:490e499.

27. Mowlem FD, Rosenqvist MA, Martin J, et al. Sex differences in predicting ADHD
clinical diagnosis and pharmacological treatment. Eur Child Adolesc Psychiatry.
2019;28:481e489.

28. Schermerhorn AC, D'Onofrio BM, Slutske WS, et al. Offspring ADHD as a risk
factor for parental marital problems: controls for genetic and environmental
confounds. Twin Res Hum Genet. 2012;15:700e713.

29. Russell AE, Ford T, Russell G. Socioeconomic associations with ADHD: findings
from a mediation analysis. PLoS One. 2015;10, e0128248.

30. Knopf H, Holling H, Huss M, et al. Prevalence, determinants and spectrum of
attention-deficit hyperactivity disorder (ADHD) medication of children and
adolescents in Germany: results of the German Health Interview and Exami-
nation Survey (KiGGS). BMJ Open. 2012;2:e000477.

31. Sayal K, Mills J, White K, et al. Predictors of and barriers to service use for
children at risk of ADHD: longitudinal study. Eur Child Adolesc Psychiatry.
2015;24:545e552.

32. Danielson ML, Bitsko RH, Ghandour RM, et al. Prevalence of parent-reported
ADHD diagnosis and associated treatment among U.S. children and adoles-
cents, 2016. J Clin Child Adolesc Psychol. 2018;47:199e212.

33. Raman SR, Marshall SW, Gaynes BN, et al. An observational study of pharma-
cological treatment in primary care of children with ADHD in the United
Kingdom. Psychiatr Serv. 2015;66:617e624.

34. Goodman R, Scott S. Comparing the strengths and difficulties questionnaire
and the child behavior checklist: is small beautiful? J Abnorm Child Psychol.
1999;27:17e24.

http://refhub.elsevier.com/S0887-8994(21)00253-8/sref1
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref1
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref1
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref2
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref2
https://doi.org/10.1080/21622965.2020.1726353
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref4
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref4
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref4
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref4
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref5
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref5
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref5
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref5
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref6
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref6
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref6
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref7
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref7
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref7
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref7
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref8
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref8
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref8
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref9
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref9
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref9
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref9
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref9
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref10
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref10
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref10
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref10
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref11
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref11
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref11
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref11
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref12
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref12
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref12
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref12
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref13
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref13
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref13
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref14
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref14
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref14
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref15
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref15
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref15
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref15
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref16
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref16
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref16
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref16
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref17
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref17
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref17
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref18
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref18
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref18
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref18
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref18
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref18
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref18
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref18
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref18
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref18
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref18
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref18
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref18
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref19
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref19
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref19
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref20
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref20
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref20
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref20
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref20
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref21
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref21
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref21
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref21
https://www.R-project.org/
https://www.R-project.org/
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref23
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref23
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref23
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref23
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref24
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref24
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref24
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref24
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref25
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref25
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref25
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref25
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref26
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref26
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref26
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref27
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref27
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref27
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref27
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref28
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref28
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref28
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref28
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref29
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref29
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref30
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref30
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref30
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref30
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref31
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref31
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref31
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref31
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref32
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref32
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref32
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref32
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref33
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref33
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref33
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref33
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref34
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref34
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref34
http://refhub.elsevier.com/S0887-8994(21)00253-8/sref34

	Associated Factors of Attention-Deficit/Hyperactivity Disorder Diagnosis and Psychostimulant Use: A Nationwide Representati ...
	Introduction
	Methods
	Overview
	Participants
	Information obtained from teachers
	Information obtained from parents
	Probable ADHD diagnosis (ADHD-probable)
	Statistical analyses

	Results
	Demographic information
	Prevalence of ADHD-report, ADHD-probable, and ADHD-pst
	ADHD-report, ADHD-probable, and ADHD-pst agreement
	Logistic regression

	Discussion
	Conclusions
	References


