Eur Child Adolesc Psychiatry (2016) 25:1121-1132
DOI 10.1007/s00787-016-0839-0

@ CrossMark

ORIGINAL CONTRIBUTION

Validity of proposed DSM-5 ADHD impulsivity symptoms

in children

Giil Unsel Bolat! - Eyiip Sabri Ercan' - Giovanni Abrahio Salum?? - Oznur Bilac* -
Rafael Massuti’ - Taciser Uysal Ozaslan® - Hilmi Bolat® - Luis Augusto Rohde??

Received: 2 December 2015 / Accepted: 3 March 2016 / Published online: 15 March 2016

© Springer-Verlag Berlin Heidelberg 2016

Abstract The American Psychiatric Association (APA)
working group on Attention-Deficit/Hyperactivity Disor-
der (ADHD) proposed the inclusion of four new impulsiv-
ity symptoms. However, they were not included in DSM-5
due to the lack of sufficient evidence. The aim of this study
is to investigate the performance of the proposed four
ADHD impulsivity symptoms with respect to: (a) ADHD
factor structure; (b) performance in predicting clinical
impairment; (c) specificity for ADHD diagnosis and (d)
best symptomatic threshold to predict clinical impair-
ment. The sample comprised 416 children (31 ADHD sub-
jects according to both DSM-IV and proposed DSM-5,
20 ADHD subjects according to just one diagnostic sys-
tem and 365 controls) from 12 schools. Diagnoses were
derived using semi-structured interviews and ADHD rating
scales. Results from confirmatory factor analysis indicate
that addition of the four new impulsivity items provided
a slightly better factor structure if compared to models
including only 18 items. Regression analyses showed that
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only one of the new impulsivity symptoms (impatient) was
part of the list of best predictors of impairment. None of
the four new impulsivity items was specifically associated
with ADHD diagnosis. The best cutoff point in the hyper-
activity/impulsivity dimension for predicting impairment
did not change significantly. Overall, our findings suggest
that the determination on how to best capture impulsiv-
ity dimension as part of the ADHD construct needs more
investigation and that there is not enough evidence to
include these four assessed impulsivity symptoms as part
of the ADHD criteria.

Keywords DSM-5 - ADHD - Confirmatory factor
analysis - Impulsivity

Introduction

Attention-Deficit/Hyperactivity Disorder (ADHD) is one of
the most common mental disorders of childhood, with an
estimated prevalence around 3-5 % in school-aged children
[1, 2]. The disorder leads to significant academic, social,
and health problems with lifelong negative effects [3].
However, major questions remain concerning the best set
of criteria used to diagnose ADHD.

The working group (WG) on ADHD from the Ameri-
can Psychiatric Association (APA) proposed some changes
to the criteria for ADHD in children and adolescents in
2010 [4, 5]. Some of them were implemented in the final
DSM-5 text whereas others were not [6]. Modifications
implemented included the change in age of onset from 7
to 12 years and the deletion of Autistic Spectrum Disor-
ders as an exclusionary criterion for performing an ADHD
diagnosis. In addition, the relevance of impairment as part
of the ADHD criteria was deemphasized. For instance,
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impairment from symptoms in two settings was a require-
ment in DSM-IV, whereas DSM-5 requires only the pres-
ence of ADHD symptoms in two or more settings. The
potential inclusion of four new impulsivity items is among
the non-implemented changes. They were not included due
to the lack of sufficient evidence of their validity and clini-
cal utility.

Nevertheless, two decades ago, Wender proposed that
emotional impulsivity was one of the core clusters of adult
ADHD [7]. Since then, several investigations assessed the
role of impulsivity in ADHD phenotype across the life
span. For instance, Barkley [8] reported that emotional
impulsiveness is a significant part of ADHD in the life with
the disorder, particularly in adults, determining impairment
in home functioning, social interactions, community activi-
ties, dating/marital relations, money management, driv-
ing, and leisure/recreational activities beyond impairment
due to inattention and hyperactivity. Moreover, emotional
impulsiveness was the second greatest contributor to an
omnibus impairment index just after severity of inattention
[8].

Despite that, very few studies investigated the contribu-
tion of this new set of impulsivity items to ADHD diag-
nosis. A previous study detected no consistent pattern of
association with either ADHD diagnosis or with clinical
impairment for the four new impulsivity symptoms as pro-
posed by DSM-5 WG on ADHD in adults [9]. Another pre-
vious study reported that the new four impulsivity symp-
toms had a low specificity for ADHD diagnosis in children
[10]. Apart from these studies, we are not aware of other
previous studies assessing the performance of including
new impulsivity items to the DSM-IV ADHD criteria in
children.

In this study, we aimed to evaluate the validity of the
DSM-5 WG ADHD criteria in a sample of children from
Izmir, Turkey. Our main objective is to test if the four
additional ADHD impulsivity symptoms, as proposed
by DSM-5 WG on ADHD, add value to the ADHD diag-
nosis using psychometric analysis and associations with
functional impairment. We hypothesize that the inclusion
of new four impulsivity items in ADHD criterion will add
clinically relevant information to the diagnosis of ADHD
and differential diagnosis of ADHD with other mental
disorders.

Methods
Sample
Sampling procedures were fully described previously [11].

The data of this study derived from an existing database col-
lected to determine the prevalence rate of ADHD in a school

@ Springer

sample of elementary school children [11]. Briefly, the sam-
ple was collected in the central district of Izmir, Turkey.
The city has a population of around 405,580 individuals
and had 66 elementary schools up to the 5th grade in 2011.
The age range of the subjects was 6—14 years. These schools
included an approximate number of 27,080 students at that
year. A total of 12 schools were chosen, after randomization
procedures stratified by socioeconomic status of the fami-
lies attending these schools (low/middle/high), according to
the Ministry of National Education. Out of the 12 selected
schools, a random sample of 419 subjects was included in
this study. This sample size was estimated considering a
5 % margin of error, alpha equal to 1 %, and assuming gen-
eral psychiatric disorders prevalence rate around 20 %. Par-
ent gave their written informed consents. The Ege Univer-
sity Ethical Committee approved the study protocol.

Our previous studies pointed that ADHD might be more
prevalent in the Turkish population. The immigrant ori-
gins of Turkish population and the relation between migra-
tion and DRD4 gene (one of the most important candidate
genes in ADHD etiology) could explain this high ADHD
prevalence in Turkish children. When we look at the immi-
gration rate of [zmir, where this study has done, we saw
that Izmir is in the third place in Turkey according to letting
in immigrants which may support our hypothesis [11-13].

Symptomatic assessment

Parents and teachers fulfilled Turkish version of Attention-
Deficit/Hyperactivity Disorder Rating Scale-IV (ADHD-
RS-IV) and also data on the four additional impulsivity
items, as proposed by the DSM-5 on ADHD. The ADHD-
RS-IV was translated and adapted into Turkish by Ercan
et al. [14]. The ADHD-RS-IV [15] is an 18-item ques-
tionnaire based on the diagnostic criteria for ADHD as
described in the 4th edition of the Diagnostic and Statistical
Manual of Mental Disorders of the American Psychiatric
Association [16]. The symptoms were scored by assigning
a severity estimate for each symptom on a 4-point Likert-
type scale (0 = not at all; 1 = just a little; 2 = much; and
3 = very much). Ratings of “much” and “very much” for
each item were considered positive, as done in other simi-
lar investigations [17, 18]. The ADHD-RS-IV has shown
adequate criterion validity and good reliability in different
cultures both for parent and teacher reports [15, 19]. The
four additional items were: (a) acts without thinking; (b)
impatient; (c) uncomfortable doing things slowly; (d) dif-
ficulty to resist temptations. These items were assessed as
additional items in the ADHD-RS-IV using the same Lik-
ert-scale format for answering. For these four items, trans-
lation and back translation procedures were applied to cap-
ture the same ideas as the original wording. All of 22 items
were fulfilled under supervision.
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Diagnostic procedures

The evaluation of other psychiatric disorders except diag-
nosis of ADHD was performed using the K-SADS-PL
(Schedule for Affective Disorders and Schizophrenia for
School-Age Children Present and Lifetime Version). The
K-SADS-PL is a highly reliable semi-structured interview
for the assessment of a wide range of psychiatric disorders
[20], with documented reliability and validity for Turk-
ish culture [21]. A trained child and adolescent psychiatry
resident applied the instrument, first with the primary care-
taker and then with the child, separately. The training for
K-SADS-PL administration is given only by “The Turkish
Association of Child and Adolescent Psychiatry’ providing
a uniform and efficient training for the participants.

For ADHD diagnosis, we performed a combination
of symptomatic assessment provided by ADHD rating
scales (as described below) and a detailed interview by
another child and adolescent psychiatrist with both par-
ents and teachers to determine impairment with a semi-
structured instrument. In this interview, parents provided
impairment information about 4 areas of general func-
tioning of the child: the child’s relationships with his/her
sibling(s), relationships with friends, ability to do his/her
homework, and general adjustment at home. The inter-
viewer evaluated the 4 domains of impairment also with
teachers using a different scale from parents: whether the
patient was considered problematic, his/her relations with
friends at school, his/her general success in subjects and
lastly the self-esteem level of the children. All items were
rated as no problem at all (score = 0), a little problematic
(score = 1), and very problematic (score = 2). Children
with a score of at least 2 points (range O to 8) were con-
sidered as having significant impairment (e.g., threshold
of score of 2 in one area, or 1 in two areas). This pro-
cedure was used previously in same population and other
populations [11, 12, 22, 23]. And, child and adolescent
psychiatrists who performed K-SADS and semi-struc-
tured instrument of impairment were blind to the results
of other interviews.

We considered a positive ADHD diagnosis according to
the DSM-1V if the following condition was fulfilled: (1)
either parent or teacher endorsed at least 6 of 9 inattention
or hyperactivity/impulsivity symptoms with a score of 2 or
higher (DSM-1V criterion A); and (2) a score of at least 2
in the scales assessing impairment both at home (parent
report) and at school (teacher report) (DSM-IV ADHD
criterion C; presence of impairment in two settings). As
almost all of our subjects were younger than 12 years of
age (97 %) and previous reports suggest that age-of-onset
of impairment before 7 years is not a valid and reliable cri-
terion for ADHD [24, 25], we did not assess this criterion
for the purposes of this study.

In making ADHD diagnosis according to DSM-5 as ini-
tially proposed by DSM5-WG, the following conditions
were required: (1) either parents or teachers endorsed at
least 6 of 9 inattention (which is the same for DSM-IV) or
9 of 13 hyperactivity/impulsivity symptoms with a score of
2 or higher (criterion A); (2) the presence of at least 3 posi-
tive symptoms in any dimension by a different source of
information (e.g., if parents endorsed sufficient symptoms
in inattentive and/or hyperactive/impulsive dimension, we
requested at least 3 symptoms to be endorsed by teachers in
any of the two dimensions); (3) a score of at least 2 in the
scales assessing impairment either at home (parents report)
or at school (teachers report) (DSM-5 ADHD criterion D;
interference of symptoms in functioning).

The decision of requiring at least 9 from 13 items was
chosen in order to preserve the rate of symptoms needed
to be endorsed in the hyperactivity/impulsivity dimen-
sion (6/9 represent 67 % in DSM-IV; and 9/13 represent
69 % for DSM-5WG proposal). The decision to require
symptom endorsement from different sources of informa-
tion was done to assure that the DSM-5 criterion request-
ing presence of several symptoms in at least two settings
was fulfilled. Given that the majority of our subjects (97 %)
were younger than 12 years of age, we did not assess age of
onset criterion.

Data analysis

To evaluate the change in clinical and demographic profiles
with DSM-5 WG criteria, we made a comparison among
three groups; (1) agreement group (fulfilling diagnosis of
both DSM-IV and proposed DSM-5 criteria), (2) disagree-
ment group (fulfilling diagnosis of either DSM-IV or pro-
posed DSM-5) and (3) controls. These independent groups
were compared using the Chi square test for categorical
variables and the ANOVA for quantitative variables.

Confirmatory factor analysis

The factor structure of the ADHD symptoms was tested
with confirmatory factor analysis (CFA) using unidimen-
sional, correlated (with 2 and 3 correlated dimensions) and
bifactor models (with 1 general factor and 2 and 3 specific
factors). This analysis was performed independently for
parents and teachers and using the 18 DSM-IV symptoms
as well as the 22 DSM-5 symptoms according to ADHD-
RS-IV scale. This strategy examines whether the factor
structure would change with the addition of the four new
symptoms and whether a three-factor solution (with impul-
sivity emerging as a separate factor from hyperactivity) has
a better fit when the four new symptoms are included in the
model. Competing models were compared using the fol-
lowing goodness of fit indexes: root mean square error of
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approximation (RMSEA), the comparative fit index (CFI),
and the Tucker Lewis Index (TLI). The model was con-
sidered reliable when RMSEA <0.06, CFI and TLI >0.95
[26].

CFA parameters of factor loadings and category thresh-
olds for the best fitting models were also examined. Fac-
tor loadings and category thresholds reflect how well the
item discriminates different severity levels or represent the
strength of the relationship between latent trait and item
responses. Item category thresholds indicate the severity
level at which there is a 50 % probability of endorsing a
given category or higher. The mean of the thresholds for
each item was computed as the item location on the sever-
ity continuum.

Model reliability was assessed using the follow-
ing indexes: (a) Lucke’s omega (®), a model-based reli-
ability estimate for all models, being analogous to alpha
coefficient; (b) the hierarchical omega coefficient (wh),
which judges the degree to which composite scale scores
are interpretable as a measure of a single common factor;
and (c) the omega subscale (ws) reliability estimate for a
residualized subscale, an index that controls for that part of
the reliability due to the general factor (i.e., showing what
would the reliability of subscale score be if the effects of
the general factor were removed). Values of w, wh and ws
coefficients may vary between 0 and 1, where higher scores
indicate greater reliability; a value of 1 indicates that the
instrument’s sum score measures the target construct with
perfect accuracy.

Associations with impairment

The performance of the DSM-5 WG ADHD symptoms in
predicting impairment was tested in a three-step approach.
In these steps, we created an impairment variable accord-
ing to both parents and teachers. The report of parents or
teachers was enough to accept impairment as positive.
First, bivariate associations between individual symptoms
and impairment were assessed using Pearson Chi Square
and quantified with odds ratios estimates (unadjusted
estimated). The association between DSM-5 symptoms
and other psychiatric disorders was also tested. Thus, for
each DSM-5 item, the odds ratios of the associations with
ADHD and with comorbidity could be compared. Sec-
ond, a multiple stepwise logistic regression model with
forward entrance (entry criteria p < 0.1; removal criteria
p < 0.05) was performed, considering impairment as the
dependent variable and all DSM-5 WG ADHD symptoms
as independent variables. This analysis allowed us to find
how many and which DSM-5 WG symptoms are indepen-
dently associated with impairment after controlling for the
other DSM-5 WG symptoms and defines how many symp-
toms are required to capture all the variance on associated
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symptom impairment (which will be used for further APS
regression). In the third step, all possible subsets (APS)
logistic regression analysis was used to investigate the set
of DSM-5 symptoms that best predicted impairment. The
APS analysis helps to select the best subset from a larger
set of predictors. In such situations, different subsets might
have almost equivalent associations with the outcome, and
conventional stepwise regression analysis might select a
suboptimal subset owing to minor differences in bivariate
associations. The APS analysis protects against this prob-
lem because it generates results for a large number of dif-
ferent models with a fixed number of predictors, which
was determined from the earlier stepwise logistic regres-
sion analysis (described above). The APS analysis also
ranks the best subsets according to their association with
the outcome (using the Chi square as the ranking criterion).
Once the ranking of subsets is known, the researcher can
select the predictors that are more consistent across the top-
ranked subsets. The analytic procedure described here was
similar to the one used by our group in previous studies [9].

Finally, receiver-operating characteristic (ROC) curves
were built for testing the best cutoff (best balance between
sensitivity and specificity) for the number of DSM-5 work-
ing group ADHD symptoms to predict clinical impairment
(considering the above-described DSM-5 impairment cut-
off). The determination of the best cutoffs for predicting
impairment was done separately for DSM-5 inattention
and hyperactivity/impulsivity symptoms. These models all
assumed equal weighting of false-positive and false-nega-
tive errors in selecting the optimal cut point.

For all analyses, a 5 % significance level for a two-tailed
test was adopted. CFA analyses were conducted in M-Plus
(version 7.31). All possible subsets regressions were per-
formed in R-project software (package ‘leaps’). Receiver
Operator Analysis was conducted in Signal Detection Soft-
ware ROC4.

Results

Clinical and demographic profile among the
DSM-defined groups

Our sample comprised 419 children and their parents.
Almost all subjects (n = 416) completed the entire diag-
nostic procedures. A group of 31 subjects fulfilled both
DSM-1V and proposed DSM-5 ADHD criteria (agreement
group), 20 subjects fulfilled ADHD diagnosis according to
just one diagnostic system (disagreement group) and 365
subjects were defined as controls (not fulfilled diagnostic
criteria for any of the algorithms). Regarding the disagree-
ment group, the main reasons for fulfilling ADHD diag-
nosis according to just one of the two criteria (DSM-IV



Eur Child Adolesc Psychiatry (2016) 25:1121-1132

1125

Table 1 Socio-demographics and comorbidity profile of DSM-5ADHD cases and subjects without ADHD (n = 416)

Control (C) Agreement (A) Disagreement (DA) p value Group comparison
N (%) 365 (%87) 31 (%7) 20 (%4)
Age 9.1+ 15 93+ 14 95+13 0.522
Gender (%) 0.012 DA >C
Male 187 (51.2) 21 (67.7) 16 (80)
Education (%) 0.27
Kinder garden 4 (1.1) 4(12.9) 1(5)
First grade 70 (19.2) 6(19.4) 2 (10)
Second grade 74 (20.3) 4(12.9) 4 (20)
Third grade 73 (20) 5(6.1) 5(25)
Fourth grade 71 (19.5) 7 (22.6) 4(20)
Fifth grade 73 (20) 5(16.1) 4(20)
Marital status (%) 0.031 C&DA <A
Divorced 38 (10.4) 7 (22.6) 0
Mother age (mean 4 SD) 352+5.6 352+6.7 364+72 0.681
Mother education <0.001 C\DA&A
No 46 (12.6) 8 (25.8) 8 (40)
Elementary 181 (49.7) 17 (54.8) 10 (50)
Secondary 29 (8) 309.7) 1(5)
High School 70 (19.2) 2 (6.5) 0
University 38 (10.4) 1(3.2) 1(5)
Father age (mean 4 SD) 40+ 6.4 403478 42.1+9.2 0.408
Father education (%) 0.002 C/DA&A
No 20 (5.5) 4(12.9) 2 (10)
Elementary 159 (43.6) 19 (61.3) 13 (65)
Secondary 40 (11) 30.7) 1(5)
High School 94 (25.8) 4(12.9) 3(15)
University 52 (14.2) 1(3.2) 1(5)
Comorbidities (%)
Oppositional defiant disorder 4(1.1) 309.7) 2 (10) <0.001 C <DA&A
Conduct disorder 1(0.3) 5(16.1) 2 (10) <0.001 C <DA&A
Mood disorder 10 (2.7) 2 (6.5) 0 0.363
Anxiety 50 (13.7) 7 (22.6) 0 0.073
Mental retardation 9(2.5) 4(12.9) 2 (10) 0.021 C <DA&A

Data are presented as the means =+ standard deviations or n (%), as appropriate

Bold values mark statistically significant differences

and DSM-5 WG criteria) were: (a) DSM-5 requires only
the presence of ADHD symptoms in two or more settings
(n = 8), impairment in two settings is necessary for DSM-
IV ADHD diagnosis (n = 9) and (b) three subjects fulfilled
DSM-IV criteria for 6/9 hyperactive/impulsive symptoms
but did not fulfill the DSM-5 WG requirement of 9/13
symptoms.

We were not able to show any significant differences
in most of the socio-demographic characteristics between
agreement and disagreement groups (except for marital sta-
tus, p = 0.031, see Table 1). When we compared comorbid-
ity rates among the three groups, there was no significant

difference between agreement and disagreement groups (all
p values >0.05).

Factor Structure of 18 symptoms by DSM-IV and 22
symptoms by proposed DSM-5

The CFA for both the 18 symptoms of DSM-IV and the
proposed 22 symptoms of DSM-5 were performed to
evaluate the fit of the following models: (1) one-factor
(ADHD); (2) correlated two-factor (inattention and hyper-
activity-impulsivity); (3) correlated three-factor (inatten-
tion, hyperactivity, impulsivity); (4) bifactor model with
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one general and two specific factors (inattention and hyper-
activity-impulsivity); and (5) bifactor model with one gen-
eral and three specific factors (inattention, hyperactivity,
and impulsivity).

For both parents and teachers, according to both DSM-
IV and DSM-5 solutions, the bifactor model with a general
factor and three specific factors had the best fit to the data
if compared to the other models (see Supplemental mate-
rial). Table 2 presents data on confirmatory factor analysis
for both parent and teacher data using the best model with
22 symptoms. In this bifactor model with one general and
three specific factors (inattention, hyperactivity and impul-
sivity), most of the items exhibited higher factor loadings
on the general factor than the inattention, hyperactivity
and impulsivity specific factors for both parent and teacher
reports. Only the general factor presented high reliability
(w, = 0.975, 0.990; parents and teachers respectively).
Specific inattention (o, = 0.049 and 0.101; parents and
teachers respectively), hyperactivity (w, = 0.010 same for
parents and teachers) and impulsivity factors (w, = 0.017
and 0.018; parents and teachers, respectively) explained
very little of the residual variance, meaning that when the
effects of the general factor were removed, we detected
lower reliability indexes for specific factors.

An item-level inspection of the size of the factor load-
ings on specific factors revealed that factor loadings for
the new proposed four impulsivity items were higher than
the current impulsivity symptoms, which indicates they
are slightly better at informing on impulsivity specifically
if compared to current items. Nevertheless, the new four
items (as well as the current items) loaded more strongly
on the ADHD general factor than on the impulsivity spe-
cific characteristics, as revealed by stronger factor loadings
on the general factor if compared to the specific impulsivity
factor. An inspection of the item category thresholds also
revealed that the new items are slightly better at discrimi-
nating subjects at the severe end of the ADHD latent trait,
particularly the item ‘Difficulty to resist temptations’.

DSM-5 proposed symptom performance in predicting
clinical impairment

Tables 3 and 4 present results for the regression analyses
of the 22 DSM-5 symptoms in predicting clinical impair-
ment according to parents and teachers. In the first step,
the following items were detected as the best 10 symptoms
according to parental reports using univariate tests (accord-
ing to unadjusted odds ratio ranking): difficulty to resist
temptations, acts without thinking, uncomfortable doing
things slowly, impatient, difficulty sustaining attention,
fails to give close attention to details, reluctant to engage
in mental tasks, does not follow through, loses objects and
forgetful. It is important to note that the best four of these
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items were the proposed new impulsivity items followed
by six inattentive symptoms (see Table 3). Moreover, the
ten best symptoms for teachers’ report comprised again the
four new proposed impulsivity items and six inattention
items and most of them are similar with those derived from
parent reports (See Table 4).

In the second step, the stepwise logistic regression
analysis showed that six symptoms and five symptoms for
parents and teachers, respectively, are capable of capturing
all symptom-associated variance on ADHD-related impair-
ment (adjusted R> = 0.396 and 0.388, respectively). Both
of these results included one of the proposed new impul-
sivity symptoms (impatient) as an independent predictor of
impairment (see Table 3).

In the third step, using APS regression we analyzed
most recurrent symptoms that predict impairment among
the ten top-ranked subsets of six symptoms for parents and
five symptoms for teachers. In this step, we reached three
symptoms for parents and two symptoms for teachers that
appear in all subsets among 22 items proposed by DSM-5
WG. These most recurrent items include one of the four
proposed impulsivity symptoms “impatient” according to
both information sources (see Tables 3, 4)

DSM-5 proposed symptom performance in predicting
DSM-5 WG ADHD diagnosis and comorbidities

Tables 3 and 4 also display results for the proposed 22
symptoms performance according to both parents and
teachers in predicting DSM-5 WG ADHD diagnosis and
the following comorbidities: Oppositional Defiant Disor-
der (ODD), Conduct disorder (CD), Mood Disorder (MD),
and Anxiety Disorder (AD). In univariate analyses using
parents’ data, all of four new impulsivity items were sig-
nificantly associated to ADHD, ‘Acts without thinking” and
‘Impatient’ with ODD, ‘Acts without thinking’, ‘Impatient’
and ‘Uncomfortable doing things slowly’ with CD, all of
four new impulsivity items with Mood Disorder and ‘Impa-
tient’, ‘Uncomfortable doing things slowly’ and ‘Difficulty
to resist temptations’ with AD. In univariate analyses using
teachers’ data, all of four new impulsivity items were sig-
nificantly associated to ADHD, ‘Acts without thinking’ and
‘Impatient’ with ODD, ‘Acts without thinking’, ‘Impatient’
and ‘Difficulty to resist temptations’ with CD, none of four
new impulsivity items with Mood Disorder and AD. None
of the four new impulsivity items was specifically associ-
ated with ADHD diagnosis according to both parents and
teachers.

Best cutoff of ADHD symptoms to predict impairment

The general performance in predicting clinical impair-
ment was very similar using all 22 DSM-5 WG symptoms
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according to parents or teachers. The new four impulsiv-
ity items did not change the overall accuracy for iden-
tifying impaired individuals. For inattentive dimension
in both DSM-IV and DSM-5 WG ADHD diagnosis,
the best cutoff point for predicting impairment was two
symptoms (DSM-5 WG parents: AUC = 0.755, teachers:
AUC = 0.775) (findings on DSM-IV were not shown but
available upon request). The best cutoff point for the hyper-
activity/impulsivity dimension was two symptoms accord-
ing to both the nine symptoms of DSM-IV criteria and the
13 symptoms of DSM-5 WG criteria (DSM-5 WG parents:
AUC = 0.728, teachers: AUC = 0.668). Findings on DSM-
IV were not shown but available upon request.

Discussion

This study was able to investigate the validity of four new
impulsivity items for ADHD. First, we showed that the rate
of disagreement between the DSM-IV and DSM-5-WG
proposal is somewhat high given that, from the 51 subjects
identified with ADHD by either approaches, only 31 would
agree by both methods. Second, we found that factor struc-
ture of ADHD symptoms would remain unchanged with
the addition of new items, but the new items might per-
form slightly better on capturing the severe end of ADHD
latent trait. Third, we demonstrated that one of the four
new impulsivity symptoms (impatient) was part of the list
of best predictors of impairment according to both parents
and teachers. Lastly, the four new impulsivity items did not
change the overall accuracy for identifying impaired indi-
viduals in ROC analysis.

For both parents and teachers, the bifactor model with a
general factor and three specific factors had the best model
fit compared with the other models in both DSM-IV and
DSM-5 solutions. Our factor analysis data showed that new
four impulsivity symptoms were slightly better at inform-
ing about specific impulsivity factor than older impulsivity
items, but not strong enough to constitute a specific factor.
One of the four new impulsivity items “Difficulty to resist
temptations” was the most important item to capture severe
ADHD cases among all 22 DSM-5 WG items on ADHD.
Recent papers assessing the factor structure of DSM-IV
ADHD criteria in children also found that the bifactor solu-
tion with a stronger general factor and three specific factors
was the best one to fit the data [27]. However, these papers
did not assess the factor structure including more impulsiv-
ity items. The only previous paper addressing factor anal-
ysis of 22 DSM-5 WG ADHD symptoms in adults found
that three-factor solution provided a significantly better fit
for the data than two factor solution [9].

In univariate regression analysis, our results indicate
that new 4 impulsivity items were the best predictors of

@ Springer

impairment among all 22 DSM-5 WG items on ADHD.
In the three-step analysis, one of the four new impulsivity
items “impatient” had a strong association with impairment
according to both teachers and parents report. Previous lit-
erature clearly documents the importance of impulsivity
as a core ADHD feature. In an adult ADHD study, ADHD
persistent cases had higher emotional impulsiveness scores
than both non-persistent type of ADHD and the commu-
nity groups [8]. These higher scores were related to greater
degrees of impairment in various major life activities [8].
Also, this study was in line with a prior work suggesting
that EI symptoms were a single construct that is highly cor-
related with the two dimensions of ADHD [28] and impul-
sivity symptoms split off from hyperactivity symptoms
[29], which was also showed in our analysis (impulsivity
and hyperactivity were showed to be separate domains).
The only previous paper that assessed specifically the role
of the four new impulsivity items in predicting impairment
found that no consistent pattern of association was detected
with clinical impairment for the four new impulsivity
symptoms as a group [9].

Moreover, our results confirm findings from a previous
work that documented a low specificity of the four new
impulsivity symptoms for the diagnosis of ADHD in chil-
dren and adolescents. Only one of these items ‘Impatient’
was detected as more specific for ADHD compared to other
psychiatric disorders [10]. In our analyses, there was no
item that was specifically associated with ADHD according
to both parents and teachers.

We detected that a lower symptom threshold than the
one proposed in both DSM-IV and DSM-5 criteria had
the best balance between sensitivity and specificity at pre-
dicting impairment for both inattention and hyperactivity/
impulsivity dimensions using ROC analyses. Our findings
concur with previous literature also suggesting that a lower
threshold works better in predicting impairment in adults
[9, 30, 31].

Our study should be understood in the context of
some limitations. Although just one clinician applied the
KSDAS-PL increasing the reliability of data, we cannot
exclude an assessment bias, even considering the exten-
sive training provided by the Turkish Association of Child
and Adolescent Psychiatry. This condition may have deter-
mined a higher agreement between DSM-IV and DSM-5
results. Another limitation was the moderate sample size.
Thus, our findings should be replicated in a large sample
size. Also, our findings were obtained in a community
sample and results should not be extrapolated to clinical
samples where the level of ADHD severity is frequently
higher. And, our results were derived from a sample of
Turkish children. Thus, their generalization to other cul-
tures should be done with caution. In addition, our analy-
ses between agreement and disagreement groups might be
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underpowered. Although we used the same wording as pro-
posed by the DSM-5 ADHD committee for the four new
impulsivity items, wording used on two of them (‘Uncom-
fortable doing things slowly’ and ‘Difficulty to resist temp-
tation’) requests something that is not easily assessed by
observers (e.g., informants can assess if a subject is doing
something slowly, but not easily evaluate the level of dis-
comfort). Finally, our impairment measure was not spe-
cific for ADHD. Thus, association between symptoms and
impairment might be reflecting more general impairment
than ADHD specific impairments.

Overall, our findings suggest that, although impulsivity
might be an important core dimension of the disorder, the
determination on how to best capture it as part of the gen-
eral ADHD construct needs more investigation. The simple
inclusion of the proposed four new impulsivity symptoms
by the DSM-5 WG seems to add some value in terms of
capturing specific impairment and perform somewhat bet-
ter than current items with respect to the factor structure.
Nevertheless, in the iterative model in which DSM-5 was
constructed that requires sufficient evidence to change,
this little incremental value seems insufficient to overcome
challenges of changing diagnostic criteria, such as the need
to reassess prevalence and correlates of the new criteria and
to modify ADHD scales, challenging comparability with
research over the last 20 years [9].

Compliance with ethical standards

Conflict of interest Luis A. Rohde has received honoraria, has been
on the speakers’ bureau/advisory board and/or has acted as a consult-
ant for Eli-Lilly, Janssen-Cilag, Novartis and Shire in the last 3 years.
He receives authorship royalties from Oxford Press and ArtMed. He
also received travel awards for taking part of 2014 APA and 2015
WFADHD meetings from Shire. The ADHD and Juvenile Bipolar
Disorder Outpatient Programs chaired by him received unrestricted
educational and research support from the following pharmaceutical
companies in the last 3 years: Eli-Lilly, Janssen-Cilag, Novartis, and
Shire. Eyup Sabri Ercan is in charge of the advisory board of Lilly and
Janssen-Cilag. The other authors have no biomedical financial inter-
ests or potential conflicts of interest to report.

References

1. Polanczyk G, de Lima MS, Horta BL, Biederman J, Rohde LA
(2007) The worldwide prevalence of ADHD: a systematic review
and metaregression analysis. Am J Psychiatry 164(6):942-948.
doi:10.1176/ajp.2007.164.6.942 (Epub 2007/06/02. PubMed
PMID: 17541055)

2. Polanczyk GV, Salum GA, Sugaya LS, Caye A, Rohde LA
(2015) Annual research review: a meta-analysis of the world-
wide prevalence of mental disorders in children and adoles-
cents. J Child Psychol Psychiatry 56(3):345-365. doi:10.1111/
jepp-12381 (Epub 2015/02/05. PubMed PMID: 25649325)

3. Faraone SV, Asherson P, Banaschewski T, Biederman J, Buite-
laar JK, Ramos-Quiroga JA et al (2015) Attention-deficit/

10.

11.

12.

13.

14.

15.

16.

17.

18.

hyperactivity disorder. Nat Rev Dis Primers. doi:10.1038/
nrdp.2015.20

Coghill D, Seth S (2011) Do the diagnostic criteria for ADHD
need to change? Comments on the preliminary proposals of the
DSM-5 ADHD and Disruptive Behavior Disorders Committee.
Eur Child Adolesc Psychiatry 20(2):75-81. doi:10.1007/s00787-
010-0142-4 (Epub 2010/11/25. PubMed PMID: 21107871)
Tannock R (2013) Rethinking ADHD and LD in DSM-5: pro-
posed changes in diagnostic criteria. J Learn Disabil 46:5-25.
doi:10.1177/0022219412464341 (PubMed PMID: 23144062.
Epub 2012/11/9)

Association AP (2013) Diagnostic and statistical manual of men-
tal disorders (DSM—5®). American Psychiatric Pub, Washington,
DC

Wender PH, Ward MF, Reimherr FW, Marchant BK (2000)
ADHD in adults. J Am Acad Child Adolesc Psychiatry
39(5):543.  doi:10.1097/00004583-200005000-00001  (Epub
2000/05/10. PubMed PMID: 10802966)

Barkley RA, Fischer M (2010) The unique contribution of emo-
tional impulsiveness to impairment in major life activities in
hyperactive children as adults. J Am Acad Child Adolesc Psy-
chiatry 49(5):503-513 (Epub 2010/05/01)

Matte B, Rohde LA, Turner JB, Fisher PW, Shen S, Bau CH et al
(2015) Reliability and validity of proposed DSM-5 ADHD symp-
toms in a clinical sample of adults. J] Neuropsychiatry Clin Neu-
rosci  27(3):228-236. doi:10.1176/appi.neuropsych.13060137
(Epub 2015/06/13. PubMed PMID: 26067434)

Ghanizadeh A (2013) Agreement between diagnostic and sta-
tistical manual of mental disorders, fourth edition, and the pro-
posed DSM-V attention deficit hyperactivity disorder diagnostic
criteria: an exploratory study. Compr Psychiatry 54(1):7-10.
doi: 10.1016/j.comppsych.2012.06.001 (Epub 2012/07/20. Pub-
Med PMID: 22809622)

Ercan ES, Bilac O, Uysal Ozaslan T, Rohde LA (2015) Is the
prevalence of ADHD in Turkish elementary school children
really high? Soc Psychiatry Psychiatr Epidemiol 50(7):1145-
1152. doi:10.1007/s00127-015-1071-9 (Epub 2015/05/24. Pub-
Med PMID: 26002410)

Ercan ES, Kandulu R, Uslu E, Ardic UA, Yazici KU, Basay
BK, Aydin C, Rohde RA (2013) Prevalence and diagnostic sta-
bility of ADHD and ODD in Turkish children: a 4-year longi-
tudinal study. Child Adolesc Psychiatry Ment Health 7:30.
doi:10.1186/1753-2000-7-30

Chen C, Burton M, Greenberger E, Dmitrieva J (1999) Popu-
lation migration and the variation of dopamine D4 receptor
(DRD4) allele frequencies around the globe. Evol Hum Behav
20:309-324

Ercan ES, Amado S, Somer O, Cikoglu Set (2001) Development
of a test battery for the assessment of attention deficit hyperactiv-
ity disorder. Turk J Child Adolesc Ment Health. 8(3):132-144
DuPaul GJ, Power TJ, McGoey KE, Ikeda MJ, Anastopoulos AD
(1998) Reliability and validity of parent and teacher ratings of
attention-deficit/hyperactivity disorder symptoms. J Psychoeduc
Assess 16(1):55-68

Association AP (1994) Diagnostic and statistical manual of men-
tal disorders. American Psychiatric Association, Washington DC,
pp 471-475

Ercan ES, Suren S, Bacanli A, Yazici KU, Calli C, Ozyurt O,
et al. Decreasing ADHD phenotypic heterogeneity: searching for
neurobiological underpinnings of the restrictive inattentive phe-
notype. 2015 (updated Jun 10. 2015/06/11)

O’Neill S, Schneiderman RL, Rajendran K, Marks DJ, Halp-
erin JM (2014) Reliable ratings or reading tea leaves: can par-
ent, teacher, and clinician behavioral ratings of preschoolers
predict ADHD at age six? J Abnorm Child Psychol 42(4):623—
634. doi:10.1007/s10802-013-9802-4  (Epub  2013/10/03.

@ Springer


http://dx.doi.org/10.1176/ajp.2007.164.6.942
http://dx.doi.org/10.1111/jcpp.12381
http://dx.doi.org/10.1111/jcpp.12381
http://dx.doi.org/10.1038/nrdp.2015.20
http://dx.doi.org/10.1038/nrdp.2015.20
http://dx.doi.org/10.1007/s00787-010-0142-4
http://dx.doi.org/10.1007/s00787-010-0142-4
http://dx.doi.org/10.1177/0022219412464341
http://dx.doi.org/10.1097/00004583-200005000-00001
http://dx.doi.org/10.1176/appi.neuropsych.13060137
http://dx.doi.org/10.1016/j.comppsych.2012.06.001
http://dx.doi.org/10.1007/s00127-015-1071-9
http://dx.doi.org/10.1186/1753-2000-7-30
http://dx.doi.org/10.1007/s10802-013-9802-4

1132

Eur Child Adolesc Psychiatry (2016) 25:1121-1132

19.

20.

21.

22.

23.

24.

PubMed PMID: 24085388; PubMed Central PMCID:
PMCPMC3975808)

Magnusson P, Smari J, Gretarsdottir H, Prandardottir H (1999)
Attention-Deficit/Hyperactivity symptoms in Icelandic school-
children: assessment with the Attention Deficit/Hyperactiv-
ity Rating Scale-IV. Scand J Psychol 40(4):301-306 (Epub
2000/02/05)

Kaufman J, Birmaher B, Brent D, Rao U, Flynn C, Moreci P et al
(1997) Schedule for affective disorders and Schizophrenia for
school-age children-present and lifetime version (K-SADS-PL):
initial reliability and validity data. J] Am Acad Child Adolesc
Psychiatry 36(7):980-988. doi:10.1097/00004583-199707000-
00021 (Epub 1997/07/01. PubMed PMID: 9204677)

Gokler B, Unal F, Pehlivantiirk B, Kiiltiir EC, Akdemir D, Taner
Y (2004) Reliability and validity of schedule for affective dis-
orders and schizophrenia for school age children-present and
lifetime version-turkish version (K-SADS-PL-T). Cocuk ve
Genglik Ruh Saglig1 Dergisi/Turk J Child Adolesc Ment Health.
11(3):109-116

Brotman MA, Schmajuk M, Rich BA, Dickstein DP, Guyer AE,
Costello EJ, Egger HL, Angold A, Pine DS, Leibenluft E (2006)
Prevalence, clinical correlates, and longitudinal course of severe
mood dysregulation in children. Biol Psychiatry 60:991-997.
doi:10.1016/j.biopsych.2006.08.042

Cho SC, Kim BN, Kim JW, Rohde LA, Hwang JW, Chungh
DS, Shin MS, Lyoo IK, Go BJ, Lee SE, Kim HW (2009) Full
syndrome and subthreshold attention-deficit/hyperactivity dis-
order in a Korean community sample: comorbidity and tem-
perament findings. Eur Child Adolesc Psychiatry 18:447-457.
doi:10.1007/s00787-009-0755-7

Kieling C, Kieling RR, Rohde LA, Frick PJ, Moffitt T, Nigg
JT et al (2010) The age at onset of attention deficit hyperac-
tivity disorder. Am J Psychiatry 167(1):14-16. doi:10.1176/
appi.ajp.2009.09060796 (Epub 2010/01/14. PubMed PMID:
20068122; PubMed Central PMCID: PMCPMC4478075)

@ Springer

25.

26.

217.

28.

29.

30.

31.

Polanczyk G, Caspi A, Houts R, Kollins SH, Rohde LA, Mof-
fitt TE (2010) Implications of extending the ADHD age-of-onset
criterion to age 12: results from a prospectively studied birth
cohort. J Am Acad Child Adolesc Psychiatry 49(3):210-216
(Epub 2010/04/23)

L-T Hu, Bentler PM (1998) Fit indices in covariance structure
modeling: sensitivity to underparameterized model misspecifica-
tion. Psychol Methods 3(4):424

Wagner F, Martel MM, Cogo-Moreira H, Maia CR, Pan PM,
Rohde LA et al (2015) Attention-deficit/hyperactivity disorder
dimensionality: the reliable ‘g’ and the elusive ‘s’ dimensions.
Eur Child Adolesc Psychiatry. doi:10.1007/s00787-015-0709-1
(Epub 2015/04/17. PubMed PMID: 25877403)

Barkley R (2010) Deficient emotional self-regulation: a core
component of attention-deficit/hyperactivity disorder. ] ADHD
Relat Disord. 1(2):5-37

Kessler RC, Green JG, Adler LA, Barkley RA, Chatterji S, Far-
aone SV et al (2010) Structure and diagnosis of adult attention-
deficit/hyperactivity disorder: analysis of expanded symptom
criteria from the Adult ADHD Clinical Diagnostic Scale. Arch
Gen Psychiatry 67(11):1168-1178. doi:10.1001/archgenpsychia-
try.2010.146 (Epub 2010/11/03. PubMed PMID: 21041618;
PubMed Central PMCID: PMCPMC3131739)

Matte B, Anselmi L, Salum GA, Kieling C, Goncalves H, Men-
ezes A et al (2015) ADHD in DSM-5: a field trial in a large,
representative sample of 18- to 19-year-old adults. Psychol
Med 45(2):361-373. doi:10.1017/s0033291714001470 (Epub
2014/07/30. PubMed PMID: 25066615; PubMed Central
PMCID: PMCPMC4301194)

Solanto MV, Wasserstein J, Marks DJ, Mitchell KJ (2012)
Diagnosis of ADHD in adults: what is the appropriate DSM-5
symptom threshold for hyperactivity-impulsivity? J Atten Dis-
ord 16(8):631-634. doi:10.1177/1087054711416910 (Epub
2011/10/07. PubMed PMID: 21976031)


http://dx.doi.org/10.1097/00004583-199707000-00021
http://dx.doi.org/10.1097/00004583-199707000-00021
http://dx.doi.org/10.1016/j.biopsych.2006.08.042
http://dx.doi.org/10.1007/s00787-009-0755-7
http://dx.doi.org/10.1176/appi.ajp.2009.09060796
http://dx.doi.org/10.1176/appi.ajp.2009.09060796
http://dx.doi.org/10.1007/s00787-015-0709-1
http://dx.doi.org/10.1001/archgenpsychiatry.2010.146
http://dx.doi.org/10.1001/archgenpsychiatry.2010.146
http://dx.doi.org/10.1017/s0033291714001470
http://dx.doi.org/10.1177/1087054711416910

	Validity of proposed DSM-5 ADHD impulsivity symptoms in children
	Abstract 
	Introduction
	Methods
	Sample
	Symptomatic assessment
	Diagnostic procedures
	Data analysis
	Confirmatory factor analysis
	Associations with impairment


	Results
	Clinical and demographic profile among the DSM-defined groups
	Factor Structure of 18 symptoms by DSM-IV and 22 symptoms by proposed DSM-5
	DSM-5 proposed symptom performance in predicting clinical impairment
	DSM-5 proposed symptom performance in predicting DSM-5 WG ADHD diagnosis and comorbidities
	Best cutoff of ADHD symptoms to predict impairment

	Discussion
	References




