RECONSIDERING THE USE OF CUT-OFF SCORES:
DCDQ - BRAZIL

RECONSIDERANDO O USO DOS PONTOS DE CORTE: DCDQ - BRASIL

RECONSIDERANDO EL USO DE LOS PUNTOS DE CORTE: DCDQ - BRASIL

Luciana Ferreira’
(Physical Education Professional)

Carl Gabbard?
(Physical Education Professional)

José Luiz Lopes Vieira®
(Physical Education Professional)

Pamela Norraila da Silva'
(Physical Education Professional)

Francielle Cheuczuk!
(Physical Education Professional)

Francielli Ferreira da Rocha'
(Physical Education Professional)

Vania de Fatima Matias de Souza'
(Physical Education Professional)

Priscila Cacola*
(Physical Education Professional)

1. Universidade Estadual de
Maringd (UEM), Maringd, PR, Brazil.
2. Texas A&M University, College
Station-TX, USA.

3. Universidad Catélica del Maule,
Talca, Chile.

4. University of Texas, Arlington,
TX, USA.

Correspondence:

Luciana Ferreira.

Av. Londrina, 934, Zona 8, Maringa,
PR, Brazil. 87050-730.
luferreira.ed@gmail.com

344

ORIGINAL ARTICLE
ARTIGO ORIGINAL
ARTicuLo ORIGINAL

ABSTRACT

Introduction: The DCDQ is a parental report designed to assess daily living activities of children, and serves
as a useful questionnaire to aid in the diagnostic criteria of Developmental Coordination Disorder (DCD). It is
divided into three components: control during movement, fine motor/handwriting, and general coordination.
The results categorize children in two groups: “Indication of DCD/suspect DCD’, and “probably not DCD". Objec-
tive: The objective of this study was to determine appropriate cut-off scores for the Developmental Coordination
Disorder Questionnaire - Brazil (DCDQ-BR) for use with Brazilian children employing a large sample. Methods:
Seven hundred and seven children ages 6-10 were assessed with the DCDQ-BR and the Bruininks-Oseretsky
Test of Motor Proficiency (BOT-2). Descriptive statistics was used to characterize the sample, and concurrent
validity was assessed using Pearson’s Correlation Coefficient. Predictive validity was determined through values
of sensitivity (S) and specificity (E), while ROC curves were used to determine the optimal cut-off score for the
DCDQ-BR. Results: Pearson’s correlation coefficient analysis revealed a significant correlation between total
scores of the DCDQ-BR and BOT-2 (r= 0.55 (p=0.00). Cut-off scores for the DCDQ-BR based on the BOT-2 17"
percentile (relating to below average descriptive category) were established as <40, <46 and <51 for ages 6-7
yearsand 11 months; 8-9 years and 11 months;and 10-10 years and 11 months, respectively. Conclusion: Based
on the results of this study and previous literature suggesting the need for a reevaluation of cut-off scores for the
Brazilian population with a larger sample, we recommend that the cut-off scores of the DCDQ-BR are adjusted
to the values found with our sample. Level of evidence II; Diagnostic studies - Investigating a diagnostic test.

Keywords: Motor Skills Disorders; Motor Skills; Child; Child Development.
RESUMO

Introdugdo: O DCDQ é um relatério para pais elaborado para avaliar as atividades didrias das criancas, além
de servir como um questiondrio Util para auxiliar nos critérios diagndsticos de Transtorno do Desenvolvimento da
Coordenagdo (TDC). O questiondrio é dividido em trés componentes: controle durante o movimento, motricidade
fina/escrita e coordenacdo geral. Os resultados classificam as criangas em dois grupos: “Indicacdo ou suspeita de
TDC"e “provdvel ndo TDC" Objetivo: O objetivo do presente estudo consistia em determinar as pontuagées de corte
adequadas para o Questiondrio de Transtorno do Desenvolvimento da Coordenacdo - Brasil (DCDQ-BR) para uso
com criangas brasileiras utilizando uma grande amostra. Métodos: Setecentas e sete crian¢as de seis a 10 anos foram
avaliadas com o DCDQ-BR e o Teste de Proficiéncia Motora Bruininks-Oseretsky (BOT-2). Utilizaram-se estatisticas
descritivas para caracterizar a amostra e a validade concorrente foi avaliada através do indice de Correlacdo de
Pearson. A validade preditiva foi determinada através dos valores de sensibilidade (S), especificidade (E) e as curvas
ROC foram realizadas para determinar o ponto de corte 6timo do DCDQ-BR. Resultados: A andlise de correlagdo de
Pearson revelou uma correlagdo significativa entre os escores totais do DCDQ-BR e BOT-2 (r= 0,55, p = 0,00). Os pontos
de corte para o DCDQ-BR com base no BOT-2 no 17° percentil (referentes a categoria descritiva abaixo da média)
foram estabelecidos como <40, <46 e <51 para seis anos a sete anos e 11 meses, oito anos a nove anos e 11 meses,
e 10 anos a 10 anos e 11 meses, respectivamente. Conclusdo: Com base nos resultados desse estudo e na literatura
anterior sugerindo a necessidade de uma reavaliacdo das pontuagoes de corte para a populacdo brasileira com uma
amostra maior, recomendamos que as pontuagoes de corte do DCDQ-BR sejam ajustadas aos valores encontrados
em nossa amostra. Nivel de evidéncia ll; Estudos diagnésticos - Investigagédo de um exame para diagnéstico.

Descritores: Transtornos das Habilidades Motoras; Habilidades Motoras, Crian¢a; Desenvolvimento Infantil.

RESUMEN

Introduccién: El DCDQ es un informe para padres elaborado para evaluar las actividades diarias de los nifios,
ademds de servir como un cuestionario Gtil para ayudar en los criterios diagndsticos del Trastorno del Desarrollo de la
Coordinacién (TDC). El cuestionario se divide en tres componentes: control durante el movimiento, motricidad fina/
escrita y coordinacion general. Los resultados clasifican a los nifios en dos grupos: “Indicacion o sospecha de TDC”
y ‘probable no TDC" Objetivo: El objetivo del presente estudio fue determinar las puntuaciones de corte adecuadas
para el Cuestionario de Trastorno del Desarrollo de la Coordinacién-Brasil (DCDQ-BR) para el uso con nifios brasilefios
usando una gran muestra. Métodos: Setecientos y siete nifios de 6 a 10 anos fueron evaluados con el DCDQ-BR y el Test
de Destreza Motora Bruininks-Oseretsky (BOT-2). Se utilizaron estadisticas descriptivas para caracterizar la muestra y la
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validez concurrente fue evaluada a través del indice de Correlacidn de Pearson. La validez predictiva fue determinada
através de los valores de sensibilidad (5), especificidad (E) y las curvas ROC se realizaron para determinar el punto
de corte dptimo del DCDQ-BR. Resultados: El andlisis de correlacidn de Pearson reveld una correlacion significativa
entre las puntuaciones totales del DCDQ-BR y BOT-2 (r = 0,55, p = 0,00). Los puntos de corte para el DCDQ-BR con
base en el BOT-2 en el percentil 17° (referentes a la categoria descriptiva por debajo del promedio) se establecieron
como <40, <46y <51 para seis a siete arios y 11 meses, ocho afios a nueve afos y 11 meses, y 10afosa 10afiosy 11
meses, respectivamente. Conclusion: Con base en los resultados de este estudio y en la literatura anterior sugiriendo
la necesidad de una reevaluacion de las puntuaciones de corte para la poblacion brasileia con una muestra mayor,
recomendamos que las puntuaciones de corte del DCDQ-BR sean ajustadas a los valores encontrados con nuestra
muestra. Nivel de evidencia ll; Estudios diagndsticos - Investigacion de un examen para diagnéstico.

Descriptores: Trastornos de la Destreza Motora; Habilidades motoras; Nifo,; Desarrollo Infantil.

DOI: http://dx.doi.org/10.1590/1517-869220192504183194

INTRODUCTION

Developmental coordination disorder (DCD) is considered a legitimate
clinical condition and an emerging research field in the international literature.
Consequently, assessment results and accurate diagnoses have been studied
inrecent years.'? Currently, the term DCD is well known and commonly used
in the field of learning difficulties in childhood and throughout life. DCD
has been considered a major health problem among school-aged children
worldwide,** resulting in significantly negative effects on their ability to fully
participate in daily activities at home and in school or in playing games.

Motor assessment is one of the criteria stablished by the Diagnostic
and Statistical Manual of Mental Disorders (DSM-5) for DCD diagnosis.®
Common assessment instruments include the Movement Assessment
Battery for Children (MABC-2)” and the Bruininks-Oseretsky Test of Motor
Proficiency, second edition (BOT-2).8 In addition to a broad assessment
scope that includes 53 tasks, the BOT-2 provides an overview of the
child’s motor skills, being one of the most widely used assessment
tools.”1% Although these tests have been used by professionals as part
of a broader assessment to identify DCD, parental questionnaires have
been reported as important initial screening tools.*!

The revised Developmental Coordination Disorder Questionnaire
(DCDQ-R)'" is one of the most widely used assessment tools.'? It was
developed in Canada using a sample of 287 children'" to screen and iden-
tify DCD."""'3 Some studies reported that this questionnaire is a valuable
screening tool for collecting parental information'#and a valid instrument
to confirm the indications of a possible or suspected for DCD.'*"” Parental
responses were found to be associated with MABC-2 (r=0.59) and BOT-2
(r=0.46) scores, showing a close relationship with DCDQ.'®

When used as a parent-response questionnaire, the DCDQ enables a
qualitative and precise assessment of the child's motor skills."® This instrument
includes three general motor behavior categories: control during movement,
fine motor skills/handwriting, and general coordination. Individual scores
were added to obtain the total score, ranging from 15 to 75; higher scores
indicate better motor skills. These scores are used to classify children into
the following categories:‘indication of possible DCD or suspected for DCD"
and“probably not DCD!The DCDQ-R was designed for children aged 5-15
years, with different cutoff scores recommended for the three age groups.

This instrument is not expensive and less time consuming compared
with a practical assessment. Its popularity can be confirmed by multiple
translations and adaptations in several countries including Australia,” Italy,'
Taiwan,?° France,*" and India.?? In Brazil, the DCDQ-R was cross-culturally
validated by Prado et al,”* who analyzed 45 children, and was highly con-
sidered as a potential DCD screening tool. However, more data should be
obtained in order to accurately determine the cutoff scores for the Brazilian
population. This issue was addressed in other studies, which recommen-
ded that the use of original cutoff scores should be reconsidered™?0??
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depending on the clinical objectives. For example, Patel and Gabbard® used
the recommended cutoff scores and concluded that 51% of their sample
were at risk for DCD; however, after using more strict cutoff scores (<31,
35,and 36 [for the three age groups)), this prevalence was reduced to 7%.

These results show an urgent need to re-examine the current DCD-
Q-BR cutoff indices to determine more accurate cutoff values in order to
identify children with indication of possible DCD or suspected for DCD.
Considering the information above, this study aimed to determine the
DCDQ-BR cutoff scores for the Brazilian population using a representative
nsample (n=707) and based on DCDQ-BR responses and BOT-2 scores.

METHODS

Participants

A total of 707 children (332 boys, 375 girls) aged 6-10 years parti-
cipated in the study. The mean age was 821 + 1.25 years for girls and
8.24 + 1.18 years for boys. Parents reported that their children had
no known conditions associated with mental or physical disabilities.
The sample included children with different socioeconomic status (SES)
based on the parents'educational level and family income. All ethical-rela-
ted procedures included in this study were approved by the Institutional
Research Council of the University (opinion no.: 1,207,141/2015).

The children were divided by age group using the classification
reported by Wilson et al.'": 6-7 years and 11 months (n = 206), 8-9 years
and 11 months (n = 352),and 10-10 years and 11 months (n = 149).

Instruments

The BOT-28 was used to assess fine and gross motor skills in four
areas: fine manual control, manual coordination, body coordination,
and strength and agility. During the test, motor skills were classified
as “well-above average, “above average, “average, “below average,’ or
“well-below average’

Parental opinions on motor skills were collected using the DCDQ-BR
This 15-item questionnaire has three subscales: control during movement,
fine motor skills/handwriting, and general coordination. The maximum score

after adding the three areas is 75; higher scores indicate better motor skills.2

PROCEDURES

The parents signed an informed consent form, and the children gave
a verbal consent to participate in this study before data collection. One
of the parents or legal guardians completed the DCDQ-BR.

Statistical analysis

The statistical package SPSS version 22.0 was used to calculate the
descriptive statistics, mean-standard deviation, and minimum-maximum
values. The Pearson’s correlation between BOT-2 and DCDQ-BR percentiles
was used to calculate concurrent validity.
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Predictive validity, sensitivity (S), and specificity (SP) were calcu-
lated according to the criteria proposed by Portney and Watkins,?
where S is the probability of obtaining a correct positive result in
children suspected for DCD, and SP is the probability of a correct
negative result in children not suspected for DCD. These values
were calculated using DCDQ scores based on percentiles 2 and 17
(BOT-2) to determine which cutoff score has the best potential to
predict DCD. Percentiles 2 and 17 were used because they represented
the stipulated classifications (well-below average and below average)
to assess motor skills. Finally, the cutoff score was estimated using the
receiver operating characteristic curve (ROC curve), with a statistical
significance level of 5%. The ROC curve was constructed using the
MedCalc software.

RESULTS

Table 1 presents the mean, standard deviation, and minimum-ma-
ximum values of DCDQ-BR subscales. The minimum DCDQ-BR scores
achieved by children aged 6-7 years and 11 months were 25 points for
boys and 29 points for girls. Children aged 8-9 years and 11 months
garnered 31 points for boys and 26 points for girls. Children aged 10-10
years and 11 months garnered 31 points for both boys and girls. There
were no significant differences between sexes.

Considering the BOT-2 percentile 2, the most rigorous reference
standard, the incidence of suspected DCD was 1.5% (n = 3) in children
6-7 years and 11 months, 1.1% (n = 4) in children aged 8-9 years and
11 months, and 2% (n = 3) in children aged 10-10 years and 11 mon-
ths. However, considering BOT-2 percentile 17, the incidence of DCD
was 15.4% (n = 36) in children aged 67 years and 11 months, 21.6%
(n=76) in children aged 8-9 years and 11 months, and 36.9% (n = 55)
in children aged 10-10 years and 11 months (Table 2).

Pearson’s correlation coefficients (Table 3) indicated positive, mode-
rate, and significant relationships among all BOT-2 and DCDQ-BR subtest
percentiles. Correlation coefficients ranged from 0.25 to 0.55. The results
were similar for DCDQ-BR and BOT-2 relationships by age groups. The
relationship between total BOT-2 and total DCDQ-D (DCDQ-BR) was
moderate (r = .55 for p <0.01).

Table 4 presents the S, SP, area of the curve, and cutoff scores for DCD-
Q-BR and subscales, considering BOT-2 percentiles 2 and 17. According
to the ROC curves and considering percentile 2 (the most restricted), the
cutoff scores for total DCDQ-BR from 6-7 years and 11 months, 8-9 years
and 11 months, and 10-10 years and 11 months were <45, <39, and
<35 points, respectively. When considering percentile 17, the most
appropriate cutoff scores for total DCDQ-BR in children 67 years and
11 months, 8-9 years and 11 months, and 10-10 years and 11 months
were <51, <46, and <40 points, respectively.

Table 1. Descriptive statistics (mean, standard deviation, and minimum-maximum
values) for total DCDQ and subscales by age group and sex.

6-7 years and 1 | 8-9 years and 11 ar:3_1110n)1l(eJ::Shs
month (n = 206) | months (n = 352) (n = 149)
Boys | Girls Boys Girls Boys | Girls
N 87 119 186 166 59 90
Total DCDQ
Mean 58.75 56.92 60.13 58.08 56.32 57.26
Standard deviation 11.30 12.51 11.09 12.77 1338 13.36
Min-max 25-75 | 29-75 | 31-75 | 26-75 | 31-75 | 31-75
CDM
Mean 23.69 2245 2455 22.73 22.20 22.37
Standard deviation 528 5.80 499 5.88 6.12 622
Min-max 10-30 | 8-30 8-30 8-30 9-30 8-30
FH
Mean 15.29 15.06 15.49 15.66 15.05 15.73
Standard deviation 358 346 367 379 407 3.88
Min-max 6-20 6-20 5-20 5-20 6-20 4-20
GC
Mean 19.77 19.42 20.10 19.69 19.07 19.16
Standard deviation 422 435 4.09 429 462 462
Min-max 8-25 9-25 6-25 9-25 11-25 7=25

Total DCDQ = total Developmental Coordination Disorder Questionnaire score, COM = control during movement,
FH = fine motor skills/handwriting, GC = general coordination.

Table 2. Percentage of children with indication of or suspected for DCD according
to the DCDQ-R manual and cutoff scores recommended in this study.

DCDQ-R cutoff | Cutoff scores recommended
Age E
scores for Brazil
5-7 years and 11 months 189 (41) 154 (36)
8-9 years and 11 months 29.8 (105) 21.6 (76)
10-15 years 399 (59 36.9 (55)
DCDQ = Developmental Coordination Disorder Questionnaire - revised.
Table 3. Correlation between DCDQ-BR and BOT-2 results.
Con‘trol Fine T“°t°’ General Total
n=707 during skills/ L
L. coordination | DCDQ
movement | handwriting
Fine manual control 032 026" 025" 032"
Manual coordination 043" 035 042" 045
Body coordination 037" 036" 037" 041"
Strength and agility 041 031" 0.38" 042"
Total BOT-2 053 044" 049" 055

Pearson, *p < 0.01. BOT-2 = Bruininks-Oseretsky Test of Motor Proficiency Second Edition, DCDQ = Developmental
Coordination Disorder Questionnaire, DCDQ-BR = Developmental Coordination Disorder Questionnaire — Brazil.

Table 4. Sensitivity, specificity, curve area, and cutoff scores for total DCDQ and subscales considering the BOT-2 percentile 2 and 17 reference values.

B(t))/;'-z 6-7 years and 11 months 8-9 years and 11 months 10-10 years and 11 months
S SP Curvearea | ROC S SP Curvearea | ROC S SP Curvearea | ROC
Total DCDQ 2% 100.0 749 0.831 <45 100.0 90.2 0.966 <39 100.0 932 0.951 <35
17% 750 87.0 0.841 <40 618 938 0.774 <46 54.5 96.8 0.824 <51
DM 2% 100.0 60.6 0.783 <22 100.0 934 0.965 <14 100.0 87.0 0.950 <14
17% 68.18 86.42 0816 <19 63.2 873 0.759 <20 63.6 88.3 0.796 <18
" 2% 100.0 384 0.700 <16 100.0 874 0.899 <10 100.0 72.6 0.885 <13
17% 68.2 84.0 0814 <13 63.2 844 0.725 <13 65.5 78.7 0.769 <14
o 2% 100.0 749 0.837 <16 100.0 799 0934 <16 100.0 753 0.869 <15
17% 59.1 914 0.799 <15 684 804 0.786 <18 58.2 926 0.894 <15

S = sensitivity, SP = specificity, ROC = receiver operating characteristic, CDM = control during movement, FH = fine motor skills and handwriting, GC = general coordination, BOT-2 = Bruininks-Oseretsky Test of Motor Proficiency

Second Edition.
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DISCUSSION

The present study evaluated the motor skills of 707 children aged
6-10 years to determine the cutoff scores recommended by the De-
velopmental Coordination Disorder Questionnaire for the Brazilian
population using the BOT-2 as reference standard. Correlations and good
sensitivity and specificity adjustments were found among all DCDQ-BR
subscales and the BOT-2, which allowed us to reconsider DCDQ-BR
cutoff scores. The cutoff scores that indicates suspected DCD stipulated
by the DCDQ-R'" manual are <46 for children aged 5-7 years and 11
months, <55 for children aged 8-9 years and 11 months, and <57 for
children aged 10-15 years.

The cutoff scores stipulated by this study are <51 for children aged
6-7 yearsand 11 months, <46 for children aged 8-9 yearsand 11 months,
and <40 for children aged 10-10 years and 11 months.

The correlation between total DCDQ-BR score and BOT-2 values was
considered moderate and positive (r=.55), which is similar to the values
described by Wilson et al.”* for correlations between MABC and DCDQ
(r=.47) and BOT-2 subtests and DCDQ (r = .57). Although motor skill
problems can also influence a child’s performance of activities of daily
living,'® BOT-2 and DCDQ measure different aspects of motor behavior.
The BOT-2 measures a series of very specific motor skills, while the DCDQ
considers functional motor coordination manifestations in daily activities.
Therefore, sensitivity is particularly important, as it reflects the parents’
ability to use DCDQ to correctly identify children with DCD. In our study,
the desired sensitivity rate was achieved, demonstrating that 75% (for
the 6-to-7-year-old groups, for example) of children suspected for DCD
were correctly identified using the DCDQ-BR.

The assessment based on the cutoff scores suggested in the DCDQ-R
manual'' resulted in a relatively high rate of children with indication of
or suspected for DCD (percentage ranged from 18.9% to 39.9% in the
groups). However, when considering the BOT-2 percentile 17 (below-ave-
rage motor skills), the number of children with indication of or suspected
for DCD was 15.4% in the group aged 6-7 years and 11 months, 21.6%
in the group aged 8-9 years and 11 months, and 36.9% in the group
aged 10-10yearsand 11 months. These results are relatively higher than
those reported in Australia'” (30%) and Greece? (19%), but lower than
the number of children with indication of or suspected for DCD when
considering the cutoff scores established for the Canadian population
(Table 5). Patel and Gabbard?* found a similar mean of 7% for children
suspected for DCD, but the use of cutoff scores established by Wilson'!
resulted in a mean of 51% for children suspected for DCD. Interestingly,
using stricter cutoff scores for BOT-2 percentile 2, 1.1%-2% of children
were suspected of having DCD. A similar discrepancy was reported by
Caravale et al,”® who used the MABC-2 percentile 5 instead of 15, with
5.5% and 19.3% of children suspected for DCD, respectively.

These results are justified by documented differences between
motor standards for Brazilian and North American children. Several

studies explained that Brazilian children tend to present motor skills
below the level found in North American and Canadian children.
This difference was detected from the first months of life in a study
by Santos, Gabbard, and Goncalves,?” who analyzed developmental
standards in babies and reported that the Brazilian sample presented
significantly lower mean values. Valentini et al.?® reported that 24.1%
of Brazilian children aged four to 12 years were suspected for DCD,
which is in contrast with that reported in North American children
(10.1%). As evidence indicates that Brazilian children have lower motor
standards, it is necessary to reanalyze, reconsider, and adapt cutoff
scores based on these findings.

Another factor that may have contributed to the moderate values
found in this study is the fact that BOT-2 has not been validated for
Brazilian children, and this one of the limitations of the study; however,
this instrument was chosen to comprehensively assess motor skills and
as this was used as a reference standard in other concurrent validity
studies.'® In addition, our sample included children aged 6-10 years
and did not include older children aged 11-14 years, which is contrary
to the reports of the original study.”” We believe that the benefits of
this study may outweigh its limitations, since this study analyzed the
relationship between motor skills and parental motor skill reports
using a large sample (n = 707) and presented specific cutoff scores
for Brazilian children.

Future studies should analyze a stratified sample due to the large
Brazilian territorial scope, aiming at broader and more generalized results.
Other motor tests such as Movement Assessment Battery for Children
- Movement-ABC, Korper-Koordinationtest fur Kinder, and Test of Gross
Motor Development should be used, in addition to the inclusion of
children previously identified with DCD in the sample.

CONCLUSION

The data support the use of the total DCDQ-BR score for screening
children with indication of possible or suspected for DCD in the Brazi-
lian population. It was evident that the use of different DCDQ cutoff
scores or criteria for diagnosis resulted in a variable number of correctly
identified children indicated of or suspected for DCD, according to the
analyzed percentiles. Therefore, we conclude that parental assessment
using the DCDQ-BR is significantly associated with real motor skills. We
recommend that cutoff scores should be reconsidered and adapted to
classify the DCDQ-BR for the Brazilian population.
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