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ABSTRACT:

Objective: this study aimed screening for the diagnosis of Attention Deficit-Hyperactivity Disorder (ADHD)
using the SNAP-IV’s and Conners’ Scales, this Brazilian version of Francisco Rosa Neto, further of comparison
between these two scales and children’s Body Mass Index.

Method: it was descriptive, exploratory and cross-sectional study conducted by applying the SNAP-1V and
Conners Scale questionnaires, filled by teachers and parents of children and adolescents respectively, from 5 to
14 years old, of both gender, evaluated in a university hospital’s outpatient clinic of academic underachievement.
Results: 101 questionnaires were filled. 30 (29.7%) were excluded because were lack of any information, hence,
the sample was constituted of 71 (70.2%) children, of this, 33 SNAP-IV and 60 Conners’ Scale questionnaires
were filled, 53 (74.6%) male and 18 (25.4%) female, all referred to the university hospital’s outpatient clinic
presenting academic underachievement. 17 (51.5%) presented symptoms of ADHD by SNAP-1V scale and 46
(76.6%) by Conners’ Scale. In this study there was prevalence of global ADHD in boys and overall 16 (42.1%)
students presented overweight or obesity.

Conclusion: There was higher prevalence of global ADHD in male than female and boys presented higher
incidence of excessive weight.
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I.  INTRODUCTION

Attention Deficit-Hyperactivity Disorder (ADHD) is a disorder characterized by a lack of control of
motor activity, impulses, and inattention, his prevalence ranges from 3% to 6% of school-age children, with a
higher prevalence in boys, and it is the third most common mental disorder. It grows exponentially in Brazil and
in the world and presents multifactorial etiology that encompasses environmental and genetic factors. It manifests
itself early in the first years of life, may accompany the individual for his entire life, and manifests three distinct
clinical presentations: inattentive type, hyperactive-impulsive type, and mixed type, most often with severe
impairment of academic performance?2,

The symptoms must be present before the age of seven years, occuring in at least two differents
environments, and evident problems should be in school, social environment, and/or family life because of the
symptoms®*. The treatment involves multidisciplinary team (psychologist, educational psychologist, psychiatrist,
pediatrician, social worker, language therapist and others).

There are several tools for screening ADHD, including the Conners Scale®, the SNAP-IV questionnaire®,
Vanderbilt Assessment Scales (National Initiative for Children's Healthcare Quality)’, ADHD-RS-I1V8, K-SADS-
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PL® among others that, in addition to assisting the diagnosis, are also important in monitoring these children and
evaluating the response to treatment.

Since the prevalence of ADHD is increasing in school-aged children, this study aimed to apply two
screening scales for ADHD in this population, further to evaluate their Body Mass Index (BMI).

1. METHODS

It was a cross-sectional, descriptive, exploratory study, with children and adolescents of both genders,
regularly enrolled in seven public schools in Cascavel City, PR, Brazil, who were referred by them to an outpatient
clinic for low academic performance at a University Hospital.

The SNAP-IV (Swanson, Nolan, and Peham)*® questionnaire consists in analyzing the response to 18
questions about the routine behavior and/or basic/essential activities of the child, which can be answered by
parents or guardians of the child or by the child's teachers; in this study, the SNAP-IV questionnaires were filled
by teachers. The time spent for completion is approximately 10 minutes. The answers are divided into: "not at
all", "just a little", "quite a bit", and "very much". And the questions are divided into two subgroups: 1% through
9t - inattention symptoms; 10" through 18" - hyperactivity and impulsivity symptoms. One score within a sub-
group if there are at least 6 items marked as "quite a bit" or "very much".

The Conners Scale, Brazilian version by Francisco Rosa Neto®, here in after referred to as Rosa Neto,
classifies into five diagnostic possibilities: hyperactivity/impulsivity, attention deficit, conduct disorder,
hyperactivity with attention deficit, and global ADHD (attention deficit, hyperactivity/impulsivity, conduct
disorder). The scale consists of 20 questions and the answers vary from 0 to 3 points, in which the parentes,
guardians and/or teachers answer according to the child's conduct in the last six months. The completion time is
around 20 minutes and the answers are validated if it is confirmed that a certain symptom or behavior is repeated
in two or more environments. In this study, the Rosa Neto questionnaire was filled by the child's parents or
guardians.

The following variables were analyzed in this study: age, gender, grade, height, weight, and BMI, which
classified the participant as severe thinness, thinness, eutrophy, overweight, obesity, and severe obesity using the
references of the World Health Organization (2007) and data from the Scientific Department of Nutrition of the
Brazilian Society of Pediatrics™, besides the score in the SNAP-IV and the Rosa Neto questionnaire.

This research was approved by the Research Ethics Committee from Western Parana State University,
Cascavel City, Parand, Brazil, document number 2.515.424/2017.

I11.  RESULTS

101 medical records of children and adolescents evaluated at the Outpatient Clinic of Academic
Underchievement were reviewed, of which 71 (70.2%) were evaluated for suspected or confirmed diagnosis of
ADHD. The medical records were answered between March 2017 and December 2020. Age ranged from 5 to 14
years (mean age of 8.7 years). The gender split showed higher prevalence in boys, with 53 (74.6%) and 18 (25.4%)
girls, respectively. There were 33 filled SNAP-IV questionnaires and 60 completed Conners Scale - Francisco
Rosa Neto questionnaires. Among the girls, nine (50%) SNAP-1V’s Scale were filled by teachers and 15 (83.3%)
the Rosa Neto were completed by parents, and among the boys, 24 (45.3%) answered the SNAP-IV and 45
(84.9%) the Rosa Neto’s questionnaire.

Concerning the evaluation of the SNAP-1V questionnaire among both genders, 11 (33.3%) scored for
inattention, one (3%) for hyperactivity, five (15.2%) for combined inattention and hyperactivity, and 16 (48.5%)
had a normal evaluation. When discriminated by gender, nine girls who were assessed with the SNAP-IV: four
(44.4%) scored for inattention, none for hyperactivity, one (11.1%) for inattention and hyperactivity combined,
and four (44.4%) were normal. Among the 24 boys: seven (29.2%) scored for inattention, one (4.2%) for
hyperactivity, four (16.7%) for combined inattention and hyperactivity, and 12 (50%) were normal, as illustrated
in table 1.

Table 1 - Results found when applying the SNAP-1V guestionnaire

Female Male Total

n) % n) % (n) %
Inattention 4 44.4% 7 29.2% 11  33.3%
Hyperactivity 0 0.0% 1 4.2% 1 3%
Both 1 11.1% 4 16.7% 5 15.2%
Normal 4 44.4% 12 50% 16  48.5%
Total 9  100% 24 100% 33 100%
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The Conners’ Scale - Francisco Rosa Neto evaluated 45 boys: two (4.4%) with isolated attention deficit
disorder; two (4.4%) with conduct disorder; one (2.2%) with hyperactivity/impulsivity and attention deficit
disorder; 29 (64.4%) scored for global ADHD, and 11 (24.4%) had no score suggestive of any diagnosis. In the
group of girls, there were fewer subdivisions scored. Of the 15 female students: three (20%) scored for
hyperactivity/impulsivity and attention deficit hyperactivity; nine (60%) scored for global ADHD, and three
(20%) had no score suggestive of some diagnosis, as shown in table 2.

Table 2 - Results found in the application of the Conners Scale - Rosa Neto’s Brazilian version

Female Male Total

(n) % (n) % (n) %
Hyperactivity/impulsivity 0 0.0% 0 0.0% 0 0.0%
Attention Deficit Disorder 0 0.0% 2 44% 2  3.3%
Conduct disorder 0 0.0% 2 4.4% 2  3.3%
Hyperactivity/impulsivity + Attention deficit 3 20% 1 22% 4  6.7%
Global ADHD 9 60% 29 64.4% 38 63.3%
None score 3 20% 11 24.4% 14  23.3%
Total 15 100% 45 100% 60 100%

When relating the samples of children with global ADHD and BMI, 22 (57.9%) children were eutrophic,
10 (26.3%) were overweight, two (5.3%) were obese, and four (10.5%) were severely obese. When dividing
between girls and boys, the proportion was distributed as follows: six (66.7%) eutrophic girls, two (22.2%)
overweight, and one (11.1%) obese; 16 (55.2%) eutrophic boys, eight (27.6%) overweight, one (3.4%) obese, and
four (13.8%) severely obese, as described in table 3.

Table 3 - Correlation between global ADHD and BMI

Female Male Total

(n) % n) % n) %
Severe thinness 0 0.0% 0 0.0% 0 0.0%
Thinness 0 0.0% 0 0.0% 0 0.0%
Eutrophic 6 66.7% 16 55.2% 22 57.9%
Overweight 2 22.2% 8 27.6% 10 26.3%
Obesity 1 11.1% 1 3.4% 2 5.3%
Severe obesity 0 0.0% 4 13.8% 4 10.5%
Total 9 100% 29 100% 38 100%

The graphic 1 illustrates the relationship between global ADHD, gender and BMI.
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Graphic 1: relationship between Global ADHD, gender and BMI.
V. DISCUSSION

The Diagnostic and Statistical Manual of Mental Disorders, 5™ edition (DSM-V) sub-classifies ADHD
into several types and different levels of presentation. The SNAP-IV questionnaire, validated in Brazil, helps to
characterize the diagnosis, but it is based on clinical history, observation of the patient in more than one
environment, and physical and neurological examination of the child or adolescent?2,

The Conners Scale aims to demonstrate the consistency of its items and is characterized by easy
application and interpretation. It is one of the most widespread instruments, although there are other scales with
the same objective. In this study, the Conners Scale was more complete and more accurate in the evaluation of
symptoms of both hyperactivity/impulsivity and inattention, as well as jointly.

In this research it was noted that the assessment of the SNAP-1V questionnaire was more sensitive for
inattention symptoms, which showed a higher percentage in girls, which corroborates other studies*®. In girls also
noticed more internalizing symptoms such as anxiety and depression which can lead to alternative diagnoses. In
this study, as in the literature, boys showed more hyperactivity symptoms. Boys with ADHD are often
characterized by having more hyperactivity/impulsivity and associated behavioral variations such as oppositional
defiant disorder and conduct disorder4. This study reflected these common gender characteristics since the data
showed that boys are referred for evaluation more often than girls because they manifest more symptoms of
hyperactivity, which impair the learning environment; moreover, inattention in girls is seen as less of a problem
than in boys, and this causes girls to seek less care and are less referred for evaluation, often delaying diagnosis.

Nazar et al in a systematic review and meta-analysis study demonstrated that people with ADHD have a
higher risk of developing an eating disorder as well as associated comorbidities, as patients with ADHD associated
with an eating disorder have more impulsive traits compared to those with these conditions alone'®. Reinblatt et
al reported that children with ADHD have significantly higher odds of developing binge eating disorder than
children without ADHD and that children with the eating disorder have less control of impulsivity than those
without'®. The present study showed a high percentage of children with ADHD symptoms who were overweight.

V. CONCLUSION

This study is in line with the literature consulted that there is a greater predominance of ADHD in boys
than in girls. It also suggests that there is a relationship between impulsivity in children with ADHD and obesity.
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