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Abstract Tested whether instructions for how to rate child
attention-deficit/hyperactivity disorder (ADHD) symptoms
would improve the agreement between mothers’ ratings of
symptoms in their children and ratings provided by teachers
and objective observers. Sixty-eight mothers of 5 to 12 year
old children (53 boys and 15 girls) referred for ADHD assess-
ment were randomly assigned to receive or not receive the
instructions. Mothers and teachers rated the children on the
SNAP-IV Rating Scale and objective observers rated the
children’s behavior during structured tasks. Relations between
mother and teacher, and mother and observer ratings were
generally stronger for mothers in the Instruction group com-
pared to mothers in the No Instruction group, in some cases
significantly stronger. The instructional materials also im-
proved mothers’ knowledge of how to rate ADHD symptoms
and reduced some associations between mothers’ ratings and
family socioeconomic status. These instructions have the po-
tential to improve clinical assessments of child ADHD
symptoms.

Keywords Attention-deficit/hyperactivity disorder . ADHD .

Parent ratings . Assessment

Childhood ADHD has a prevalence of 3 to 7 % among
elementary-school aged children (American Psychiatric As-
sociation (APA) 2000) and children with ADHD experience
considerable concurrent and long-term impairment (Barkley
2006). As with many childhood disorders, parents’ reports
play a crucial role in assessing child ADHD symptoms. Cli-
nicians rely heavily on parent ratings on various checklists
that tap symptoms of ADHD (Pelham et al. 2005). However,
these checklists offer parents minimal direction for how to
complete ratings or interpret items. Thus, parents’ interpreta-
tions of the checklist items may be quite different from the
meaning intended by scale developers. Such differences in
interpretation would reduce the extent to which parent ratings
of child symptoms covary with information gathered from
other informants, such as teacher, or via other methods, such
as clinic observations. This study examines whether instruc-
tions describing ADHD and how to rate its symptoms can
increase the correlations between mothers’ assessments of
child ADHD symptoms and the assessments offered by
teachers and objective observers.

Parents bring unique and invaluable information to the
assessment of child ADHD, and their central place in the
assessment of ADHD is appropriate and necessary. Parents
have primary responsibility for their child’s care and, typical-
ly, have more in depth and longer standing knowledge of their
child and his/her behavior than anyone else. As such, their
input forms a fundamental component of an evaluation of the
child’s difficulties. In addition, teachers’ evaluations of the
child’s symptoms are important as they reflect the child’s
behavior within a more structured classroom situation and in
comparison to same age and gender classmates. Similarly,
although not commonly available in clinical settings, struc-
tured observations of the child also provide an objective
evaluation of ADHD symptoms. However, it is well-known
that ADHD ratings offered by teachers, clinicians, or objective
observers often are not highly correlated with parent ratings
(Collett et al. 2003;Wolraich et al. 2004). Several studies have
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suggested that, for ADHD rating scales, variance due to who
the rater is (i.e., rater effects) can be as large as variance due to
the children being rated (Burns et al. 2003; Gadow et al. 2004;
Gomez et al. 2003). Thus, when assessing childhood ADHD,
clinicians and researchers are challenged by the extent to
which parents’ reports are essential, but often not significantly
related to other assessment information.

The poor covariation between parents’ reports of child
ADHD and information gathered via other means may be
attributed to several influences. Different raters have experi-
ence with children in different contexts, and low correlations
between raters may indicate that child behavior varies across
different settings (e.g., home versus school). However, even
when the context is held constant (e.g., home), covariation
between mothers’ and fathers’ ratings of child ADHD can
remain modest (e.g., intraclass correlation coefficients of ap-
proximately 0.40; Langberg et al. 2010). Even when the rater
and context are both held constant, variation in ratings of
ADHD symptoms still exists. Solanto and Alvir (2009) ex-
amined ratings made by the same reporter completing the
same items on two ADHD scales administered within a single
questionnaire package and reported relatively low levels of
intra-rater reliability for items. These findings lead us to the
possibility that, in addition to rater and context differences,
characteristics inherent in the rating scales may be contribut-
ing to the poor covariation across informants.

Several scales exist, including the SNAP-IV (Swanson
1992), for rating children’s behavior according to the symp-
toms of ADHD as found in the Diagnostic and Statistical
Manual – IV (APA 2000). Items on these measures include
only brief descriptions of the symptoms (e.g., “often has
difficulty organizing tasks or activities”), with only general
instructions to rate how well the items describe the child. No
further guidance for item or scale anchor interpretation is
offered nor is the time frame for the ratings always specified.
Consistent with others who have written about strategies for
increasing the content validity of questionnaire measures
(Haynes et al. 1995; Shipp et al. 2010), we argue that because
these rating scales provide limited guidance for ratings and
include many items that are relatively ambiguous, there is
substantial opportunity for differential interpretation across
raters (or even within a single rater over time). To the extent
that parents’ interpretations of the content or procedures for
the ratings of items are different from the intended interpreta-
tions or from interpretations of other raters, the content valid-
ity of the measure will be compromised (e.g., Burns et al.
2003; Shipp et al. 2010). For example, parents may view the
item “often does not seem to listenwhen spoken to directly” as
referring to noncompliant behaviors, may fail to endorse the
item “often fails to pay attention,” because the child spends
many hours playing videogames, or may not endorse the item
“often has difficulty awaiting turn” because they alter situa-
tions such that the child seldom has to wait.

One way to address this issue would be to create new
measures in amanner that focuses on enhancing content validity
and decreasing unreliable variability in responding. For exam-
ple, the Child and Adolescent Disruptive Behavior Inventory
(Burns et al. 2001; Shipp et al. 2010) was developed with
particular attention to issues such as including items that are
specific to the situations in which the rater sees the child,
providing explicit instructions with regard to the time interval
to be rated, and providing detailed rating anchors. Interesting,
studies evaluating this measure have indicated more substantial
overlap in mother and father ratings (e.g., intraclass correlation
coefficients in the range of 0.70 to 0.91; Burns et al. 2013) than
the levels reported in studies with other measures of ADHD
symptoms.

Another solution to problems such as unclear item content
and instructions within ADHD rating scales is to develop sep-
arate instructions that can be used with existing scales to im-
prove the content validity of these measures. In a previous study
(Johnston et al. 2011), we developed and evaluated instructional
materials designed to assist parents in interpreting the symptoms
on ADHD rating scales. The instructions advise parents to rate
their child’s symptoms compared to other children of the same
age and sex, to not rate behaviors that occur in limited situations,
such as only when the child is tired, and to rate the child’s
behavior as it would be without adult intervention or help.
Examples are provided for each symptom. Examples also are
provided of behaviors that should not be rated as ADHD
symptoms (e.g., behaviors due to learning problems or opposi-
tional behavior). The instructions are appropriate for the behav-
ior of elementary-school age children and require at least a grade
8 reading level. A full description of the development of the
instructions is provided in our previous report and the materials
are provided in an online supplement to this paper. As an initial
test of the instructions, mothers of 5 to 12 year old boys in the
community were randomly assigned to receive the instructions
or to receive a brief, standard definition of ADHD. All mothers
then watched recorded presentations of children (not their sons)
displaying a range of behaviors, including ADHD symptoms,
and rated the children on an ADHD rating scale. Mothers also
provided open-ended responses assessing their knowledge of
ADHD. Results indicated that mothers who received the in-
structions were more similar to objective observers in their
ratings of the children in the presentations, and were more
accurate in their knowledge/descriptions of ADHD. For some
measures, the instructions interacted with family income, with
significant effects only for mothers with lower family incomes.

Given that the instructions were successful in improving
the ratings of ADHD symptomsmade by community mothers,
we sought to extend this work by examining how effective the
instructions would be for mothers rating their own children in
the context of a clinical assessment of ADHD. In this context,
we do not have standardized presentations of child ADHD
behaviors and instead we examined the covariation between
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mothers’ ratings and ratings provided by the typical other
informants of child behavior used in clinical practice, teachers,
as well as the ratings provided by objective observers of the
child’s behavior. We recognize that teachers and observers also
may misinterpret ADHD rating scale items, and such person-
unique interpretations present random variation within each
assessment source. Importantly, we are not suggesting that
parents’ reports are necessarily biased or less accurate than
the reports provided by other sources. However, this study is
limited to assessing the effects of the instructions on parents’
ratings and we predicted that the instructional materials would
reduce random error and bias in the mothers’ reports, such that
mothers who received the instructional materials would provide
ratings of their child’s behavior that were more strongly asso-
ciated with the ratings of the child provided by teachers and
objective coders than the ratings provided by mothers who did
not receive the instructional materials. We also predicted that
the instructions would improve the accuracy of mothers’
knowledge/descriptions of ADHD.

A second aspect of this study tested whether the instructions
would lessen potential influences that social circumstances
might have on mothers’ ratings, perhaps by reducing ambigu-
ities in the interpretation of items that may be particularly
problematic for parents with less education. As noted above,
the Johnston et al. (2011) study found that the instructions were
most beneficial for mothers with relatively greater social disad-
vantage, and this is consistent with other research linking
socioeconomic status to knowledge of child ADHD and access
to mental health information (e.g., Bussing et al. 2007; Larson
et al. 2011). Therefore, it is important to test whether the effects
of instructions are moderated by family socioeconomic status
within a clinic-referred sample. We predicted that the instruc-
tions would reduce the extent to whichmothers’ ratings of child
ADHD covary with family socioeconomic status and that
socioceconomic status moderates the effects of the instructions
on mothers’ knowledge/descriptions of ADHD.

In summary, we predicted that instructions regarding how
to complete ratings of ADHD symptoms would improve the
correlations between mothers’ ratings of child ADHD symp-
toms and the ratings provided by teachers and objective ob-
servers. We also predicted that the instructions would increase
mothers’ accurate knowledge/descriptions of ADHD. Finally,
we predicted that the instructions would reduce the magnitude
of the associations between mothers’ ratings of child ADHD
and family socioeconomic status.

Methods

Participants

Sixty-eight mothers of 5 to 12 year old children were
recruited from families referred to an ADHD clinic for

assessment. As we consider the instructional materials most
appropriate for parents who are in the initial stages of their
child’s ADHD assessment, eligibility was restricted to fam-
ilies attending their first, second, or third clinic session.
Information on participant recruitment, allocation, and the
number of participants analyzed is presented in Fig. 1.
Following consent, an online randomizer was used to as-
sign mothers to the Instruction (n =35) or No Instruction
(n =33) group. There were no significant differences in the
proportion of children in each group who were male (In-
struction n =27; No Instruction n =26), χ2 (1, 68)=0.03,
p =0.87, or receiving medication (Instruction n =16;
No Instruction n =20), χ2 (1, 67)=1.24, p =0.27. Other
demographic and descriptive characteristics of the two
groups of mothers are shown in Table 1. There were no
significant differences across the groups in ethnicity,
child age, mother age, family socioeconomic status, or the
mothers’ self-reported familiarity with ADHD prior to study
participation.

Procedures

This research was approved by our university’s ethical review
board and mothers’ consent and children’s assent were
obtained prior to participation. Mothers were invited to par-
ticipate during a visit to an ADHD clinic at a Children’s
Hospital which services both primary and tertiary care refer-
rals. Teachers’ ratings of the child’s behavior were obtained
from the child’s clinic assessment. Mothers in the Instruction
group read the instruction pamphlet and watched the computer
presentation, and then rated their child’s ADHD symptoms.
Mothers who were assigned to the No Instruction condition
were given a card with a general definition of ADHD. The
card was illustrated with pictures and cartoons and indicated
that ADHD is defined by age-inappropriate difficulties with
attention, and/or with hyperactivity/impulsivity that lead to
difficulties in children’s lives. After reading the card, mothers
proceeded to rate their child’s ADHD symptoms. In both
groups, after mothers had completed ratings of their
child, they answered open-ended questions assessing
knowledge/descriptions of ADHD. Finally, mothers in the
Instruction group evaluated the instructional materials. All
mothers received $35 for participation and the children re-
ceived t-shirts.

Instructional Materials The instructions provide simple def-
initions and descriptions of ADHD symptoms and non-
ADHD behaviors, along with guidelines instructing parents
to rate the child’s behavior as it would be without treatment
or parental intervention, to compare the child to other
children of the same age and sex, and to only rate behav-
iors that are consistent across situations (e.g., not restricted
to only specific situations) and not due to other factors
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(e.g., tiredness, oppositionality). Instructions were presented
to mothers in a written pamphlet and an accompanying com-
puter “slide show” presentation with a voice-over narration
(see supplemental materials).

Measures

Mothers’ Ratings of Child ADHD Symptoms Mothers rated
their child’s ADHD symptoms on the 18 ADHD items of the
Swanson, Nolan, and Pelham–IV Questionnaire (SNAP-IV;
Swanson 1992; http://www.ADHD.net). This measure is
widely used, in both research and clinical contexts, and
assesses ADHD symptoms as listed in the DSM-IV on a 4-
point rating scale from 0=not at all to 3=very much . No time
interval is specified for the ratings. The SNAP-IV has two
subscales, assessing inattentive and hyperactive/impulsive
symptoms. In addition to evidence of sensitivity to treatment
effects and diagnostic utility (e.g., Bussing et al. 2008; MTA
Group 1999), previous studies using the SNAP-IV have report-
ed satisfactory internal consistency (e.g., Bussing et al. 2008;
Stevens et al. 1998). Parent-teacher correlations have been
reported as 0.49 for the inattentive and 0.43 for the
hyperactive/impulsive subscales (Bussing et al. 2008). In this
sample, Cronbach’s alpha for mothers’ ratings of child inatten-
tive symptoms was 0.91 and for hyperactive/impulsive symp-
toms it was 0.92.

Teacher and Observer Ratings of ADHD Symptoms Teachers
provided ratings for each child, also on the SNAP-IV. As with
parents, satisfactory psychometrics have been reported for
teacher ratings on this scale (Bussing et al. 2008). In the
present sample, Cronbach’s alpha for teachers’ ratings of child
inattentive symptoms was 0.92 and for hyperactive/impulsive
symptoms it was 0.93. Some children did not have teacher
ratings because they were home schooled or not currently in
school (See Fig. 1). There was no significant difference
in the average number of days between the mothers’ and
teachers’ ratings for children in the Instruction group
versus the No Instruction group (Instruction group, M=
47.87 (SD=60.23) and No Instruction, M=47.92 (SD=
44.19), t (55)=0.01, p =0.99).

The second measure of child ADHDwas an observation of
child behavior during a 10 min interaction with a research
assistant. During this interaction, the research assistant
instructed the child to complete a standard series of tasks
designed to elicit inattentive and hyperactive/impulsive be-
haviors. Tasks included activities such as waiting for a bell to
ring before taking a prize; sorting objects alternately by colour
and shape; and writing out a sentence several times. The
child’s behavior during these tasks was video-recorded and
subsequently coded by a team of three coders. Coders were
trained using a modified version of the Attention Deficit/
Hyperactivity Problems scale of the Direct Observation Form
(McConaughy and Achenbach 2009). This observational

Fig. 1 Flow Diagram of
Participant Recruitment,
Allocation, and Analyses. Note:
Comparing families who had
observation data to those who did
not due to the accidental erasure
of recordings and comparing
families who had teacher ratings
and those who did not on
demographic or clinical variables
indicated no significant
differences
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form has demonstrated reliability and stability, discriminates
clinic-referred and control children, and has incremental va-
lidity beyond rating scales in predicting ADHD diagnoses
(McConaughy and Achenbach 2009; McConaughy et al.
2010). ADHD symptoms were rated on a 4-point scale (0=
not at all ; 3=very much ) that incorporated information about
frequency and intensity. Observers were randomly assigned to
code children’s videos, and approximately one-half of the
videos were independently coded by two coders. Coders were
blind to the group assignment of the child’s mother. Ratings
within one-point were counted as agreements. Scores were
averaged across ratings of inattentive symptoms to form the
inattentive observational score, and were similarly averaged
across ratings of hyperactive/impulsive symptoms for the
hyperactive/impulsive observational score. The intraclass cor-
relation coefficient between the coders for inattentive symp-
toms was 0 .75, and for hyperactive/impulsive symptoms it
was 0.77.

Knowledge/Description of ADHD This was assessed by ask-
ing mothers to: 1) describe ADHD; 2) give examples of
ADHD behaviors; and 3) give advice regarding how to rate
a child’s ADHD. Mothers’ responses were coded by three
coders who were different from those involved in observing
child behavior and who were blind to the group assignment of
the mother. Using the same coding as in our previous study
(Johnston et al. 2011), the frequencies of three types of state-
ments in mothers’ responses were assessed: 1) Correct Terms/

Guidelines used to describe ADHD symptoms and how to rate
the symptoms (e.g., use of term attention deficit, reference to
needing to rate child according to other children of the same
age), 2) General Descriptions of ADHD (e.g., mention of
distractibility, child being “on the go”), and 3) Inaccurate
Statements regarding the nature or etiology of ADHD (e.g.,
statements that ADHD behaviors can be explained by bad
parenting or is a current fad). Two of the three coders were
randomly assigned to each mother’s statement and intraclass
correlation coefficients indicated good inter-coder reliability
for Correct Terms/Guidelines, ICC=0.91 and General De-
scriptions, ICC=0.97. The ICC for Inaccurate Statements
was lower, ICC=0.56, probably reflecting the low frequency
of this category of statements.

Family Socioeconomic Status Family socioeconomic status
was measured based on mother and father education and
occupation using the Hollingshead Four-Factor Index of So-
cial Status (Hollingshead 1975), with lower scores indicating
higher status.

Evaluation of the Instructional Materials At the completion
of participation, mothers in the Instruction group rated both
the written pamphlet and the slide/audio presentation on 7-
point scales (1=not at all and 7=completely ) assessing
whether the materials were easy to understand, engaging or
interesting, and would be helpful or informative to parents of
children with ADHD.

Table 1 Descriptive information

aMothers’ familiarity with
ADHD prior to the study, rated on
a 1 to 4 scale
b Family socioeconomic status on
a scale of 1 (high) to 5 (low)
cMother and teacher average
ratings on the SNAP-IVon
a 0 to 3 scale
d Observer average ratings on the
attention deficit/hyperactivity
problems scale of the direct
observation form on a 0 to 3 scale

Variable Instruction No instruction χ2-tests

Mothers’ ethnicity - frequency (percentage)

European/N. American 23 (66 %) 19 (58 %) χ2 (2,60)=3.85, p =0.16

Asian 7 (20 %) 3 (9 %)

Other 2 (6 %) 6 (18 %)

Missing 3 (9 %) 5 (15 %)

M (SD) M (SD) t-tests

Child age in months 107.89 (20.06) 104.48 (20.52) t (66)=0.69, p =0.42

Mother age in years 38.50 (6.48) 40.38 (7.29) t (64)=1.11, p =0.27

Familiarity with ADHDa 2.74 (0.95) 2.52 (0.80) t (66)=1.07, p =0.29

Family socioecomic statusb 2.46 (1.10) 2.26 (1.06) t (53)=0.70, p =0.49

Child ADHD symptomsc

Mother

Inattention 1.79 (0.65) 1.83 (0.63) t (66)=0.27, p =0.79

Hyper-impulsivity 1.48 (0.79) 1.59 (0.71) t (66)=0.62, p =0.54

Teacher

Inattention 1.84 (0.81) 1.86 (0.72) t (54)=0.08, p =0.93

Hyper-impulsivity 1.33 (0.93) 1.23 (0.74) t (54)=0.42, p =0.68

Observerd

Inattention 1.12 (0.37) 1.21 (0.33) t (55)=0.96, p =0.34

Hyper-impulsivity 1.11 (0.47) 1.17 (0.49) t (55)=0.52, p =0.60

J Abnorm Child Psychol (2014) 42:479–488 483



Analysis Plan

Variable distributions were checked for outliers and normality.
The amount of data missing for the primary measures is
outlined in Fig. 1. Approximately 13 % of families failed to
provide information necessary to calculate family socioeco-
nomic status. T-test comparisons were used to check whether
randomization resulted in group differences on family, moth-
er, and child characteristics. Within each group, Pearson cor-
relations are calculated between the mothers’ ratings of the
child and the ratings provided by observers and teachers. The
effects of the instructions are determined by directional com-
parisons of the correlations in the two groups and t -test and χ2

comparisons of mothers’ open-ended responses assessing
Knowledge/descriptions of ADHD. The effects of the instruc-
tions on the relations betweenmothers’ ratings of the child and
family socioeconomic status are examined by comparing cor-
relations between these variables in each group. Interactions
between instructions and family socioeconomic status on
mothers’ Knowledge/descriptions of ADHD were explored
in analyses of variance and logistic regression. Finally,
mothers’ evaluations of the instructional materials were ex-
amined descriptively.

Results

Variable Distributions

No outliers beyond 3 SD of the mean were found for any of
the rating scales or observations of child behavior used in
analyses. These variables all had skew and kurtosis values
below 1 except for the frequencies of responses in the catego-
ries assessing mothers’ Knowledge/descriptions of ADHD.
Scores for the Correct Terms/Guidelines and General Descrip-
tions were square root transformed prior to analysis, which
resulted in skew and kurtosis values ≤1. However, the low
frequency of the Inaccurate Statements category prevented
successful transformation and normalization of this variable.
Instead, we dichotomized the variable to reflect a presence or
absence of such statements. To preserve the interpretability of
all Knowledge/description scores, raw scores are presented in
Table 3.

Comparison Between Groups

To establish the comparability of the groups, differences in
child and maternal characteristics, and the mother, teacher,
and observer ratings of the children’s ADHD symptoms were
tested between groups. Means, standard deviations, and range
for the ratings are shown in Table 1. There are slight differ-
ences in sample sizes across the measures due to missing data.

There were no significant differences between the groups on
any of the measures.

Effects of the Instructions on Relations Between Mother,
Teacher, and Observer Ratings

Pearson correlations between mothers’ and teachers’ SNAP-
IV ratings, and between mothers’ SNAP-IV and observers’
ratings of the child for the two groups are shown in Table 2.
The correlations between mothers and other reporters were
more often significant in the Instruction Group. In addition,
consistent with our hypothesis, directional Z-test comparisons
indicated that correlations between mothers and observers for
ratings of the child’s hyperactive-impulsive symptoms were
significantly stronger in the Instruction group compared to the
No Instruction group. In sum, the instructions significantly
increased the covariation between mothers’ ratings of
hyperactive/impulsive behaviors and the ratings provided by
objective observers, with a trend for the correlation between
mother and teacher ratings of hyperactive-impulsive behavior
also to be stronger in the Instruction group1.

Effects of the Instructions on Mothers’
Knowledge/Descriptions of ADHD

Tests comparing mothers’ responses to open-ended questions
regarding how to define, describe, and rate ADHD are
presented in Table 3. Consistent with our hypotheses, mothers
in the Instruction group reported significantly more Correct
Terms/Guidelines than mothers in the No Instruction group.
The two groups did not differ in the two other coding catego-
ries. In sum, the instructions improved mothers’ knowledge of
the definition of ADHD and how to rate ADHD symptoms.

Effects of the Instructions on Relations Between Mother
Ratings of Child ADHD and Family Socioeconomic Status

Correlations between mothers’ ratings of child ADHD symp-
toms and family socioeconomic status are presented inTable 4.
Among mothers who had not received the instructions, family
socioeconomic status was significantly correlated with ratings
of child inattentive symptoms, although not with ratings of
hyperactive/impulsive symptoms. Interestingly, this correla-
tion indicated that mothers with better socioeconomic status
(lower scores) rated children as having more ADHD symp-
toms. Despite this and consistent with an effect of instructions

1 By way of information, in the Instructional group, the discriminant
correlation between mothers’ ratings of Inattention and teachers’ ratings
of Hyperactivity/Impulsivity was 0.29 and between mothers’ ratings of
Hyperactivity/Impulsivity and teachers’ ratings of Inattention was 0.20.
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reducing potential bias due to socioeconomic status, a direc-
tional Z -test indicated that the correlation between inattention
ratings and family socioeconomic status was significantly
weaker in the Instruction group.

For mothers’ Knowledge/descriptions of ADHD, analyses
of variance were conducted to examine whether family socio-
economic status (dichotomized into the two highest classes –
scores 1 and 2 vs. the three lower classes – scores 3, 4, and 5)
interacted with the instructions in influencing mothers’ open-
ended responses. For Correct Terms/Guidelines, the interac-
tion effect was marginally significant, F (1, 49)=3.63, p =
0.06. Post hoc tests indicated that Instructions improved the
use of Correct Terms/Guidelines for all mothers. That is, for
both higher SES and lower SES mothers, mothers who re-
ceived instructions used significantly more Correct Terms/
Guidelines relative to mothers who did not receive the instruc-
tions, (ps 0.04 and <0.001, respectively). In addition, the
effect of SES on the use of Correct Terms/Guidelines was
significant among mothers who did not receive instructions,
but this SES effect was eliminated among mothers who re-
ceived instructions. That is, in the No Instruction group,

mothers of higher SES using more Correct Terms/Guidelines
than mothers of lower SES (p =0.004), whereas in the
Instruction group, higher and lower SES mothers showed the
same level of use of Correct Terms/Guidelines. Thus, at a trend
level, the instructions had their greatest effect on mothers in the
lower socioeconomic classes. For the General Descriptions and
Inaccurate Statements categories, there were no signifi-
cant interactions of instruction group and socioeconomic
status.

Mothers’ Evaluations of the Instructions

Mothers in the Instruction group completed ratings evaluating
both the written and audio/visual presentations. On a scale
ranging from a low of 1 to a high of 7, both materials were
rated as highly understandable (written=6.39 (SD=0.60),
audio/visual=6.33 (SD=1.08)). They also were evaluated as
engaging (written=5.55 (SD=1.33), audio/visual=5.21 (SD=
1.50)) and helpful (written=5.76 (SD=1.48), audio/visual=
5.82 (SD=1.021)).

Discussion

In mothers of children referred for the assessment of ADHD,
brief instructions regarding how to interpret and rate the items
presented on ADHD rating scales proved effective in increas-
ing the agreement between mothers’ ratings of their children
and ratings provided by other raters, at least for hyperactive-
impulsive symptoms. The instructions also significantly in-
creased mothers’ ability to use correct terms in describing
ADHD and their knowledge of guidelines to follow in com-
pleting rating scales, perhaps particularly for mothers in lower
social class groups. The instructions also reduced the associ-
ation between family socioeconomic status and mothers’ rat-
ings of the child. In sum, the use of brief instructions appears
to be a promising avenue for improving the cross-informant

Table 2 Pearson correlations between mother ratings of child ADHD
symptoms and teacher ratings and observer ratings

Mother-teacher Mother-observer

Instruction group

ADHD-IV inattention 0.44* 0.03

ADHD-IV hyperactive/impulsive 0.49**a 0.46**b

No instruction group

ADHD-IV inattention 0.29 −0.04

ADHD-IV hyperactive/impulsive 0.17a −0.03b

*p<0.05; ** p <0.01; *** p <0.001
a Correlations in the Instruction and No Instruction groups differ at p<
0.10
b Correlations in the Instruction and No Instruction groups differ at p<
0.05

Table 3 Mothers’ open-ended descriptions of ADHD

Instruction No instruction
Mean (SD) Mean (SD)

Correct terms 2.31 (2.23) 0.50 (0.69) t (58)=3.97, p <0.001,
d =1.05

General
descriptions

4.94 (3.23) 5.00 (3.29) NS

Inaccurate Stmts 0.13 (0.34) 0.11 (0.57) NS

Raw score values are presented in the table to facilitate interpretation. For
Correct Terms and General Descriptions, statistical comparisons were
conducted with square root transformed scores, and for Inaccurate State-
ments, the comparison was conducted using Chi-Square analysis of a
dichotomized present/absent score

Table 4 Correlations between mother ratings of child behavior and
family socioeconomic status

Family socioeconomic status1

Instruction group

ADHD-IV inattention 0.08a

ADHD-IV hyperactive/impulsive 0.15

No instruction group

ADHD-IV inattention −0.43*a

ADHD-IV hyperactive/impulsive −0.07

1Measured using the Hollingshead Four-Factor Index of Social Status.
Higher scores indicate lower social class

*p<0.05; a Correlations in the Instruction and No Instruction groups
differ at p <0.05
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reliability and potentially the content validity of parents’ re-
ports of child ADHD behavior on existing ADHD rating
scales. As such, the instructions stand as a supplement to
important work being done to develop and evaluate alternate
rating scales that are more content valid (e.g., Burns et al.
2008, 2009; Shipp et al. 2010).

The findings of this study are an encouraging extension to
our previous work in a community sample of mothers
(Johnston et al. 2011). Instructions were effective in increas-
ing the convergent validity of mothers’ reports of ADHD
symptoms in their own children, who are being assessed and
treated for ADHD, supporting the clinical utility of these
materials. Although we limited participation to families early
in the assessment process at this particular clinic, many of the
children had previously been assessed by community practi-
tioners and the mothers would not be characterized as entirely
naïve regarding ADHD (average ratings between 2 and 3 on a
1 to 4 scale where 4=completely familiar with ADHD). The
demonstrated effects of the instructions within this sample of
mothers who were already relatively knowledgeable and in-
formed are impressive, and it seems probable that the instruc-
tions would prove even more useful for parents with less
previous experience with ADHD.

Looking at the specific findings in greater depth, we found
that mothers who read the written instructions and listened to/
viewed the audio-visual presentation showed more covaria-
tion with observers and teachers in their ratings of their child’s
hyperactive-impulsive symptoms (p values at the 0.05 and
0.10 levels). In addition, the mother and teacher correlation for
child inattention symptoms was significant in the Instruction
group and not in the No Instruction group, although the
difference between the correlations was not significant.
Mothers’ ratings of child inattention symptoms were not
significantly related to observers’ ratings in either group.
Thus, it appears that the instructions are most useful in im-
proving mothers’ reports of hyperactive-impulsive symptoms.
In our previous test of the instructions in community mothers,
changes due to instructions were noted in ratings of both
inattentive and hyperactive-impulsive symptoms (Johnston
et al. 2011), although the differences in samples and method-
ologies make direct comparison of the findings difficult. Both
in our sample and in previous studies, parent-teacher correla-
tions for hyperactive-impulsive symptoms have been lower
than those for inattention (van der Oord et al. 2006), although
this is not the case on measures designed to enhance content
validity (e.g., Burns et al. 2008, 2009). In our sample, the
mother-rater inattention correlation was very close to the
average parent-teacher and parent-observer correlations of
0.27 reported in the meta-analysis by Achenbach et al.
(1987). Given that hyperactive-impulsive symptoms are more
likely than inattentive symptoms to co-occur with disruptive
behaviors (Gaub and Carlson 1997;Wahlstedt et al. 2009), the
benefit of the instructions may be in clarifying the distinctions

on scales such as the SNAP-IV between hyperactive-
impulsive symptoms and co-occurring oppositional or con-
duct problem behaviors. There may be a need to expand the
instructional materials to further clarify distinctions between
inattentive symptoms and the problems that frequently co-
occur with these symptoms, such as academic or internalizing
problems. Given that the correlations for ratings of inattention
symptoms were particularly low between mothers and ob-
servers, it also is possible that our observational procedures
were insufficient to elicit or record the types a range of child
inattentive symptoms. For example, the short duration and
structured nature of the observational situation may have
precluded the children displaying problems with sustained
attention or organization. Clearly, further research is needed
to clarify the reasons behind the lack of impact of the instruc-
tions on ratings of inattentive symptoms.

In our previous study with community mothers (Johnston
et al. 2011), the effects of the instructions were moderated by
family income and only mothers with relatively lower in-
comes benefitted from the instructions in terms of their ratings
of child behavior. In our previous study, we used standardized
child stimuli and examine interactions of family income and
instructions in ratings of the same children by all mothers. In
this study, eachmother is rating her own child, and we are thus
limited to examining whether the degree of association be-
tween mothers’ ratings or knowledge of ADHD and family
socioeconomic status varies across the Instruction and No
Instruction groups. We found that the instructions significant-
ly reduced the association of socioeconomic status and
mothers’ ratings of child inattention, and that, at a trend level,
the instructions were more effective in improving the use of
correct ADHD terms and rating guidelines among mothers of
lower socioeconomic status. Both of these results support the
utility of the instructions in reducing the potentially biasing
influence of socioeconomic status on mothers’ ratings. Inter-
estingly however, and perhaps contrary to what might be
expected, without instructions the association between socio-
economic status and ratings was such that more advantaged
mothers rated their children as more symptomatic than less
advantaged mothers. We speculate that the instructions may
assist mothers of lower socioeconomic status in detecting and
labelingADHD symptoms (e.g., now seeing interrupting as an
impulsive behavior rather than as willful disobedience), while
the instructions may help mothers of higher status to refrain
from over-identifying behaviors as ADHD (e.g., now seeing
occasional inattention to tasks as nonproblematic). When
looking at mothers’ general descriptions or inaccurate state-
ments about ADHD, socioeconomic status had no moderating
effect, replicating the lack of moderation on these measures in
our 2011 study. In sum, these results invite further study, and
interpretation is bounded by the fact that, despite their clinic-
referred nature, the current sample remains characterized by a
relatively high average level of family socioeconomic status.
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The instructions had a significant main effect on mothers’
use of Correct Terms/Guidelines to describe ADHD. This
main effect confirms that mothers acquired the information
conveyed in the instructions. The difference replicates our
previous study with community mothers (Johnston et al.
2011) and is consistent with the instructions improving ratings
by increasing the mothers’ ability to distinguish ADHD from
non-ADHD symptoms and to rate the child’s behavior within
the context of situational influences and normative compari-
sons. The failure to find differences in mothers’ general de-
scriptions of ADHD or their production of inaccurate state-
ments may reflect either a lack of effect of the instructions, the
low base rate or low reliability of coding the inaccurate
statements, or other characteristics of this relatively informed
sample of mothers. In our previous study, we also failed to
find an effect for inaccurate statements, and this replication of
low base rates for such statements confirms that, at least
within the samples tested, there is not a glaring lack of knowl-
edge regarding ADHD. Whether such effects would occur in
more socially disadvantaged or less medically-literate samples
remains an open question. Further testing with larger andmore
diverse samples is needed to explore potential mother, child or
family characteristics that may moderate the effects of the
instructions.

There are limitations to this study that point to areas for
further investigation and the need for replications. Most im-
portantly, the modest group sizes limited power to detect
smaller instruction effects or more modest interactions of the
instructions with socioeconomic status. The small sample also
prevented testing possible moderation of the effects of the
instructions due to variables such as child age or gender.
Replication will be important to confirm the value of the
instructions, and a systematic approach to such replications
would test the generalizability of the findings to samples
including fathers or testing of potential differences in the
effects of instructions for boys versus girls or for children of
different ages. Testing adaptations of the instructions for use
with teachers, or with other child disorders are obvious direc-
tions for future studies. Similarly, extending testing of the
instructional materials to samples that include a greater diver-
sity of family ethnicities will be important, particularly given
existing evidence of racial/ethnic differences in perceptions of
ADHD behaviors (Bussing et al. 2008; Hillemeier et al. 2007)
We also note that the research assistants who interacted with
the children in the observational situations were not blind to
mothers’ group assignment, although they were not present
when mothers’ completed their ratings of the children and the
observers who coded the child’s behavior were blind to group
assignment. Of course, controlling for possible biases
resulting from factors extraneous to the instructional materials
remains important in future studies. It also is the case that we
compared the instructional materials to a condition in which
mothers received only a very basic description of ADHD and

we did not assess the credibility of this minimal placebo.
Including alternate groups who receive variations of the in-
structional materials would provide information regarding the
specificity of the instructions and their components. Finally,
the instructional materials were designed to increase the over-
all content validity of parents’ ratings of ADHD symptoms,
but they do not focus on helping parents distinguish between
the two dimensions of ADHD symptoms. It would be useful
to expand the instructions in this manner, and to test their
ability to enhance not only the convergent validity, but also the
discriminant validity of ratings.

In summary, both our previous study and the present find-
ings demonstrate the considerable potential of using instruc-
tions to improve the value of parents’ ratings. The instructions
require approximately 10 min and are entirely self-
administered, making them ideal for use in a waiting room
context. Using this simple tool to help parents better under-
stand the meaning of ADHD rating scales could yield mean-
ingful improvements in assessment and prediction of treat-
ment response in children with ADHD. Used in a research
context, the value of the instructions would lie in improving
our phenotypic description of ADHD, promoting greater abil-
ity to differentiate the disorder from others, and to clarify its
unique correlates. Clinically, instructions may be of particular
value to clinicians working in settings where teacher reports
are not available, and where the sole reliance on parent report
of child behavior makes their validity of utmost importance
(Lavigne et al. 2012; Tripp et al. 2006). More generally, it is
argued that diagnosis in ADHD has been hampered by the
reliance on parent and teacher report measures which assume
a common, shared understanding of items. Given this situa-
tion, we would hope that clinical use of our instructions along
with parent report scales would minimize both over and under
diagnosis of ADHD.
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