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Abstract

Objective—We describe the development and psychometric properties of an instrument designed
to assess the use of effective parenting skills reported with a daily diary. The Parenting Skill Use
Diary (PSUD) was developed iteratively relying on a “common elements” approach to quantify the
use of evidence-based parenting techniques for responding to child misbehaviors and positive
behaviors.

Method—The PSUD was administered online daily for seven days to parents/guardians of
children aged 5-12. The nationally representative sample (A= 1,570) was selected to match the
US population of such parents/guardians on key demographic variables.

Results—The instrument demonstrated the ability to capture significant between person
variability in the appropriate use of parent management skills. A weekly summary score
discriminated between parents/guardians whose children screened positive versus negative for
Conduct Disorder (AUC = .72) and Oppositional Defiant Disorder (AUC = .70).

Conclusions—The results supported the reliability of validity of the diary as a research tool for

examining mean differences.

Keywords
parenting; assessment; skill use; daily diary; disruptive behavior problems

Evidence-based treatments for childhood disruptive behavior disorders (DBDs) incorporate
diverse techniques with an emphasis on teaching parent-management training (PMT) skills
such as the use of rewards, praise, effective communication, and consequences for both
positive and negative behaviors. These skills are conceptualized as “specific factors” or
active agents of therapeutic change. To benefit from treatment, a parent/guardian must: 1)
participate and engage in treatment, 2) acquire new skills or hone existing skills, and 3)
incorporate these skills into daily practice. Theoretically, the day-to-day utilization of these
skills leads to symptom reduction and eventual improvement in child behavior. From an
“experimental therapeutic” framework (Gordon, 2017), the acquisition and utilization of
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parenting skills are important treatment targets that bring about reductions in child disruptive
behaviors. Measuring the engagement of these treatment targets is a critical step in refining
treatments with the goal of improving outcomes. This approach is especially important for
skills-based psychosocial treatments for DBDs. Skills such as problem-solving, praise,
positive reinforcement, time-outs, support for emotion regulation, and clear communication
can only be effective if they are practiced and utilized between treatment sessions.

Daily Diary Approach for the Assessment of Skill Use

Measuring the use of parenting skills at home is challenging and many current measures
lack precision and ecological validity. For example, many parenting measures simply ask
about parenting strategies over the “past 6 months” or otherwise rely on retrospective reports
in general terms (e.g., compliance with homework assignments). To address this challenge,
we have developed a daily internet diary to collect and aggregate data on the use of
evidence-based parenting strategies. Modern mobile devices such as smartphones and
internet access make daily diary methods a feasible approach to collecting data that has
ecological validity and limits recall bias. Daily diaries have long been used successfully to
assess child behaviors including problem behaviors (e.g., Chamberlain, Price, Reid,
Landsverk, Fisher, & Stoolmiller, 2006; Chamberlain & Reid, 1987) and ADHD symptoms
(e.g., Rosen & Factor, 2015; Whalen et al., 2006).

Skill Knowledge Versus Use

A daily diary approach to assessing skill use adopted in this study also recognizes the
important distinction between knowledge and utilization. Skill knowledge involves a
parent’s or guardian’s understanding of behavioral principles and ability to select
appropriate responses to a variety of child behaviors and parenting scenarios. We have
developed a measure of skill knowledge—the Knowledge of Effective Parenting Test
(KEPT; Lindhiem et al., 2019)—but we also recognize the need to complement this measure
with an assessment of the actual use of parenting skills. Skill use, in contrast, requires the
execution of effective parenting strategies and behaviors in real time. This might include the
practice of a skill assigned as “homework” by a therapist, but also refers more generally to
skill use that is initiated spontaneously by the parent/guardian. Based on such a distinction, a
parent/guardian might score high on a measure of skill knowledge but low on a measure of
skill use. We expect that both constructs influence child behaviors (Lindhiem, Higa,
Trentacosta, Herschell, & Kolko, 2014). Increasing both skill knowledge and skill use are
implicit treatment targets common across evidence-based psychosocial treatments for
childhood disruptive behavior disorders.

The Current Study

The current study involved the development and validation of the Parenting Skill Use Diary
(PSUD). The PSUD s a daily diary measure in which parents/guardians report on the use of
evidence-based parenting skills in their day-to-day lives. The development process was
iterative, with modifications based on feedback from DBD experts, clinicians, and parents/
guardians. The PSUD was designed to be consistent with the “common elements” approach
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to the psychosocial treatment literature (Chorpita, Daleiden, & Weisz, 2005). Systematic
studies of the evidence-based DBD treatment literature have identified several shared
treatment elements including limit-setting, time-outs, praise, ignoring, communication skills,
tangible rewards, and positive reinforcement (Chorpita et al., 2005; Garland, Hawley,
Brookman-Frazee, & Hurlburt, 2008). These common elements have been incorporated into
the PSUD. During the validation phase, the PSUD was administered daily for seven days to
a nationally representative sample of parents/guardians of school-aged children. In addition
to the PSUD, we collected data on parenting skill knowledge, discipline practices, child
behavior, and parent psychopathology. These additional measures were used to assess the
divergent and convergent validity of the PSUD. We also estimated norms and percentiles for
the PSUD during this phase.

The study was approved by the Institutional Review Board at the University of Pittsburgh.
The Parenting Skill Use Diary (PSUD) was developed in three stages. In the first stage, the
content of the diary was formulated using an iterative approach with feedback from DBD
experts, clinicians, and parents. In the second stage, the PSUD was administered daily for
one week to a national sample of parents/guardians of children aged 5-12, along with
several other measures of related parenting constructs and child and parent psychopathology
with which to establish convergent and divergent validity. In the third stage, we conducted
analyses to examine the reliability and validity of the PSUD. During this final stage, we also
estimated national norms, percentiles, and optimal cutoff scores that differentiated parents/
guardians of children who screened positive versus negative for Oppositional Defiant
Disorder (ODD) and Conduct Disorder (CD) on a standardized rating scale.

Content Development

Diary content and format—The Parenting Skill Use Diary (PSUD) was designed to
assess the daily use of parenting skills in response to both positive (e.g., sharing, helping)
and negative (e.g., hitting, fighting) child behaviors. Refer to the online Supplemental
Material for the full measure. For each diary entry, parents/guardians are presented with a
checklist of behaviors to report on for the past day. For each behavior they select, they are
next asked to identify which skills (e.g., praise, reward, time-out, loss-of-privilege) they used
in responding to the behaviors. Subsequent diary questions are individualized for each
parent/guardian based on what behaviors/situations occurred during each reporting period
through a series of if-then algorithms programmed into the online diary. To ensure that
parents/guardians understand each of the terms, definitions appear in a pop-up box when the
cursor is moved over a word.

Data Collection

Procedure—The PSUD and other study measures were administered by the survey
company YouGov (www.yougov.com) to a national sample of parents/guardians of children
aged 5-12 that was representative of the US population on key demographic variables.
Participants on YouGov panels have been recruited through web advertising, email
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campaigns, partner contacts, random digit dialing, and mail (based on voter registration).
Participants reached via these recruitment strategies have opted-in and agreed to be
contacted to complete surveys for which they are relevant. Through these recruitment
strategies, YouGov has built a panel of 1.2 million U.S. residents. Recent studies have found
that 84% of Americans use the internet (Perrin & Duggan, 2015), that 79% have regular
access to internet in the home (File & Ryan, 2014), and that internet samples reasonably
represent the overall population (Hays, Liu, & Kapteyn, 2015). Links to the surveys were
emailed to YouGov panelists. The diaries could be completed on any device with a web
browser (e.g., phone, tablet, laptop, or desktop machine). Each day, respondents were sent
one email invitation and up to one reminder. (The full text of the emails can be found in the
online Supplemental Materials.) The response rate to the emailed survey link was 52.8%. Of
those who initiated the survey, 46.2% met eligibility criteria. Participants received $25 in
compensation for completing the full seven-day set of diaries.

Participants—Data were collected from an initial sample of 1,570 parents/guardians of
children aged 5-12 from all 50 states and the District of Columbia. Key demographic
variables are summarized in Table 1.

Measures—Additional measures of related parenting constructs and child and parent
psychopathology were administered to examine convergent and divergent validity of the
PSUD. Constructs included child behavior problems, child depression, child anxiety, child
trauma, parent discipline strategies, parent psychopathology (depression and anxiety), and
parenting knowledge.

Knowledge of Effective Parenting Test (KEPT): The KEPT is a 21-item multiple choice
test of parenting knowledge for parents/guardians of children aged 5-12 (Lindhiem et al.,
2019). The measure has strong internal consistency (Cronbach’s alpha = .84 in the study
sample) and substantial evidence of construct validity. Children whose parents/guardians
score below the 25t percentile are approximately 8 to 10 times as likely to screen positive
for CD compared to children of parents/guardians who score above this percentile
(Lindhiem, Vaughn-Coaxum, Higa, Harris, Kolko, & Pilkonis, 2018).

Alabama Parenting Questionnaire (APQ): The APQ is a 42-item measure that assesses
five dimensions of parenting: (1) positive involvement, (2) supervision and monitoring, (3)
use of positive discipline techniques, (4) consistency in the use of such discipline, and (5)
use of corporal punishment, using a 5-point scale ranging from 1 (never) to 5 (always). The
measure has well-established construct validity (Shelton, Frick, & Wooten, 1996). Internal
consistency in the study sample was high, with Cronbach’s alphas for the subscales ranging
from .79 to .85.

Knowledge of Behavior Principles (KOBP-10): The KOBP-10 is an abbreviated, 10-item
version of the Knowledge of Behavior Principles measure. Questions are presented in a
multiple-choice format. Short forms of the KOBP have Cronbach’s alphas ranging from .66
to .89 and strong content validity (Furtkamp, Giffort, & Schiers, 1982; Sturmey, Newton,
Milne, & Burdett, 1987). Internal consistency in the study sample was acceptable, with a
Cronbach’s alpha of .60.
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Vander bilt Assessment Scale-Parent Report (VAS-P): The VAS-P is a 55-item parent-
report screen for ADHD (inattentive, hyperactive, and combined type), ODD, and CD. It
also includes seven items on internalizing symptoms and eight items on school performance
and social functioning. Symptom items are rated using a 4-point scale (“never” to “very
often”) and the performance items are rated on a 5-point scale from “problematic” to “above
average.” The measure has strong internal consistency (Cronbach’s alphas ranging from .90
to .96 in the study sample) and strong evidence of construct validity (Wolraich et al., 2003).

Screen for Child Anxiety Related Disorders (SCARED): The SCARED is a 41-item
measure of general anxiety, separation anxiety, social phobia, and school phobia. Items are
rated using a 3-point Likert scale. The measure has strong convergent and divergent validity
(Birmaher et al., 1997). Internal consistency in the study sample was high, with a
Cronbach’s alpha of .95.

Patient Heath Questionnaire depression scale (PHQ-8): The PHQ-8 was used to measure
parent/guardian symptoms of depression. Items are rated using a 4-point scale from “not at
all” to “nearly every day.” Total scores range from 0 to 24. The measure has strong internal
consistency (Cronbach’s alpha of .91 in the study sample) and strong evidence of construct
validity (Pressler et al., 2011).

Generalized Anxiety Disorder Screener (GAD-7): The GAD-7 was used to measure
parent/guardian symptoms of anxiety. Items are rated on a 4-point scale from “not at all” to
“nearly every day.” The measure includes an item to assess the duration of anxiety
symptoms. The measure has excellent internal consistency (Cronbach’s alpha = .93 in the
study sample), good test-retest reliability (intraclass correlation = .83), and strong
convergent validity with other measures of anxiety (Spitzer, Kroenke, Williams, & Lowe,
2006).

Coding and Scoring Procedures

Descriptive count data—Positive child behaviors (“Did something helpful”; “Followed
directions”; “Said something nice”; “Shared”; “Was kind”) and misbehaviors (“Annoyed
Others™; “Argued”; “Bullied or fought”; “Destroyed property”; “Hit, kicked, or bit”; “Lied”;
“Stole”; “Swore”; “Talked back™; “Threw a temper tantrum”; “Was defiant or oppositional”)
selected in Question 1 were summed for each day and then combined for a total weekly
score. Next, strategies for responding to positive child behaviors (“Reward”; “Praise”; “Point
System™) and strategies for responding to misbehaviors (“Ignored”; “Time-out™* “Natural
consequence”; “Loss-of-privilege”; “Logical consequence”) selected in Question 2 were
summed for each day and then combined for a total weekly score.

Overall proportion score—An overall proportion score representing the “effective”
application of evidence-based parenting strategies was calculated for each day and then
combined for a total weekly score. Step 1: each instance of skill use was coded as “within
the range of effective responses” (1) or “outside the range of effective responses” (0), based
on established PMT principles in the extant empirical literature. For example, ignoring non-
compliance would be coded “within the range of effective responses,” whereas ignoring a
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tantrum would be coded “outside the range of effective responses.” The coding scheme has
more than one “effective” answer for most behaviors, recognizing a range of reasonable
responses. See Table 2 for the complete coding scheme. Step 2: the denominator of the
proportion score was calculated as the sum of the total “strategies” reported. This was
calculated by summing all parenting strategies used across all behaviors for that day (not
including “Other strategy” or “None of these”). This method of coding captures responses
that have multiple parenting strategies used for one behavior and keeps the denominator
greater than or equal to the numerator. Step 3: the numerator of the proportion score was
calculated as the number of appropriate or “effective” strategies that were utilized. This is
calculated by summing all “effective” parenting strategy responses for each child behavior
reported. Scores with fewer than three events in the denominator were considered “missing”
based on our analysis on the minimum number of events needed to estimate reliable
proportion scores. Step 4: an overall proportion of effective skill use was calculated for the
assessment period by dividing the weekly total number “effective” strategies (the numerator
estimated in step 3) by the weekly total number of strategies used (the denominator
estimated in step 2). The overall proportion score is interpreted as the proportion of times the
parent/guardian used an appropriate skill in responding to discrete child behaviors during the
week. The use of a proportion score controls for the opportunity to use the skills which is
dependent on the frequency of behaviors that differ across children (see Lindhiem, Shaffer,
& Kolko, 2014; Shaffer, Lindhiem, & Kolko, 2016). The proportion score is therefore an
index that captures the percentage of time parents used “effective” strategies of all the
strategies they used.

All analyses were conducted using SPSS version 26 and R version 3.5.2. Labels for the
magnitudes of effect sizes are based on Cohen’s definitions of “small” (r=.10), “medium”
(r=.30), and “large” (r=.50; Cohen, 1988).

Variability within and between persons—To optimize use of the daily repeated
assessments we used mixed effects models to examine within and between person variability
in skill-use and child behaviors while accounting for the nested structure of the data. All
models were fit in R (version 3.6.1). Daily PSUD scores (Level 1) were nested within
individuals (Level 2). Model specifications were based on prior studies of daily diary
assessments (Heiy & Cheavens, 2014; Reynolds, Robels, & Repetti, 2016). Four separate
linear mixed effects models were fit for the daily PSUD score of each component of the
proportion score (i.e., skill use, child behaviors). Each score was treated as a repeated-
measures dependent variable (Imer function of the Ime4 R package). An intercept-only
model with no independent variable and a random effect for the intercept was fit to each
PSUD score to allow for the calculation of an intraclass correlation coefficient (ICC). The
ICC indicates the proportion of variability in each PSUD score that can be attributed to
between-person versus within-person differences (icc function of the sjstats R package). To
evaluate within and between person variability of the proportion score, a logistic mixed
effects regression was used to account for the binomial nature of the score following
published recommendations (Chen, Cheng, Berkout, & Lindhiem, 2017). The logistic model
configuration matched the linear regressions: intercept-only model, random effect for the
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intercept, and an ICC calculated from the sjstats R package. Although the PSUD was
designed to measure between-person variability is skill use, we also used the standard
deviation of each participants weekly PSUD score as a proxy for within-personal variability.

Concurrent and incremental validity—We tested the concurrent validity of the PSUD
proportion score using hierarchical linear regression, with separate models for testing
associations with ODD symptoms and CD symptoms. We first entered the overall PSUD
proportion score (i.e., skill use) into a linear regression equation as the only independent
variable. Next, we tested the relative importance of skill use versus skill knowledge by
controlling for skill knowledge (i.e., KEPT score). We also tested the incremental validity of
the PSUD in accounting for variability in ODD and CD symptoms over and above APQ
scores. Finally, we used receiver operating characteristic (ROC) analyses to determine the
optimal cutoff scores for distinguishing between positive and negative screens for ODD and
CD based on the VAS-P. The cutoff scores were defined as the scores that maximized
sensitivity and specificity based on ROC analyses.

Convergent and divergent validity—We also examined patterns of convergent and
divergent validity by computing correlations with related constructs. We expected higher
correlations with more closely related constructs (e.g., other parenting constructs) than with
more distinct constructs (e.g., parent psychopathology). Difference between correlations
were tested for statistical significance using Steiger’s method for comparing correlations
(Steiger, 1980).

National norms and percentiles—Finally, we estimated national norms (M, SDs, and
percentiles) for the PSUD proportion score. Norms were also estimated for the “clinical”
populations of parents/guardians of children who screened positive for ODD and CD on the
Vanderbilt Assessment Scale-Parent Version (VAS-P).

Preliminary Analyses

Families completed an average of six diaries out of seven (M= 6.10; SD = 1.56) for a total
compliance rate of 87.2%. Typical completion time for a diary ranged from 1.6 minutes
(10t percentile) to 11.7 minutes (90t percentile) with a median of 3.8 minutes. Table 3
summarizes the percentage of days parents/guardians reported specific child behaviors and
parenting strategies. Parents/guardians reported on an average of ten positive child behaviors
(M=9.71; SD = 6.28) and four child misbehaviors (M= 3.66; SD = 4.53) over the seven
days of diaries. They reported on an average of eight strategies (M = 8.26; SD = 7.13) for
responding to positive behaviors and three strategies (M= 3.10; SD = 4.50) for responding
to misbehaviors. The proportion of “effective” use of strategies over the seven days of
diaries ranged from .00 to 1.00 (M= .83; SD=.20). Metrics of normality indicated a
negative skew (skewness = —1.52; SE = .07) caused by a ceiling effect. We addressed this
analytically by dropping data points at the ceiling from analyses for all inferential (not
descriptive) statistics, as recommended by Austin & Brunner (2002). This approach is
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recommended for large samples as it prevents Type-1 error inflation and produces unbiased
results.

Variability within and between persons

The full sample was used for these analyses. Results from the linear mixed effects models
revealed ICC values ranging from 0.33 to 0.38 across the four primary PSUD components.
The ICC for strategies used to respond to misbehaviors was 0.34. In other words, 34% of the
variability in parents’ skill use for misbehaviors was attributable to differences between
responders. The remainder of the variability in skill use was attributable to within-person
variability (i.e. day-to-day differences in skill use) plus measurement error. The proportion
of between-person variability in strategies used to respond to positive behaviors was 38%
(ICC=0.38). For daily reports of child behaviors, 33% of the variability in positive behaviors
was accounted for by between-person variability (ICC=0.33) and 35% of the variability in
negative behaviors was attributable to between-person differences (ICC=0.35). For the
overall PSUD proportion score, results from the logistic mixed effects model produced an
ICC of 0.21, with 21% of the variability in scores attributable to between-person differences.

Concurrent and Incremental Validity

CD symptoms—As the single independent variable in a linear regression model, PSUD
proportion scores were significantly associated with CD symptoms (8= -.29, t=-9.17, p
<.001) and accounted for 9% of the variance (adjusted /2= .09). The PSUD proportion
score remained significantly associated with CD symptoms (8= -.25, = -8.36, p < .001)
after the KEPT score (i.e., skill knowledge) was added to the model. The KEPT score was
significantly associated with CD symptoms (8= -.33, = —10.68, p < .001) with the PSUD
proportion score already in the model and accounted for additional variance, /£ Change
=.10, FChange(1, 886) = 113.98, p< .001.

ODD symptoms—As the single independent variable in a linear regression model, PSUD
proportion scores were significantly associated with ODD symptoms (8= -.25, t=-7.62, p
<.001) and accounted for 6% of the variance (adjusted /2= .06). The PSUD proportion
score remained significantly associated with ODD symptoms (8= —.25, t=-7.53, p<.001)
after the KEPT score (i.e., skill knowledge) was added to the model. The KEPT score was
not significantly associated with ODD symptoms (8= -.01, = -.22, p=.82) with the
PSUD proportion score already in the model and did not account for additional variance, RZ
Change = .00, FChange(1, 886) = 0.05, p> .05.

Incremental validity over the APQ—Using linear regression models, the PSUD
proportion score significantly associated with CD symptoms (8= -.11, = -3.95, p<.001)
and ODD symptoms (8= -.14, t=-4.28, p< .001) the five APQ subscale scores already in
the model. The additional variance explained by the PSUD proportion score was modest (1-
2%) but significant for CD symptoms, /2 Change = .01, FChange(1, 882) = 15.62, p< .001,
and ODD symptoms, /< Change = .02, FChange(1, 882) = 18.31, p< .001.

ROC analyses—ROC analyses were used to determine whether the PSUD can reliably
differentiate between positive and negative screens for CD and ODD based on the VAS-P.
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Although the PSUD proportion score is not a diagnostic test for CD or ODD, the AUC,
sensitivity, and specificity provide additional tests of the concurrent validity of the PSUD
proportion score as a measure of an established risk factor and a target for treatment. The
PSUD proportion score reliably differentiated between positive and negative screens for both
CD (AUC =.72) and ODD (AUC =.70). See Figures 1 and 2 for ROC curves. Children
whose parents/guardians scored below .78 (315t %ile) were almost four times as likely (risk
ratio = 3.86) to screen positive for CD compared to children whose parents/guardians
scored .78 or above (Sensitivity = .71; Specificity = .61). Children whose parents/guardians
scored below .78 (315! %ile) were almost three times as likely (risk ratio = 2.93) to screen
positive for ODD compared to children whose parents/guardians scored .78 or above
(Sensitivity = .71; Specificity = .59).

Convergent and Divergent Validity

The PSUD proportion score correlated with other parenting constructs, child behaviors and
symptoms, and parent/guardian psychopathology in expected ways (see Table 3). PSUD
proportion scores were positively correlated with all measures of child disruptive behavior
and internalizing symptoms, but the strongest associations were with symptoms of Conduct
Disorder (CD) and Oppositional Defiant Disorder (ODD). These correlations were stronger
than the next strongest correlations with ADHD symptoms and internalizing symptoms (= >
1.96; p < .05). Within the domain of parenting constructs, the PSUD was positively
associated with the “positive parenting” and “involvement” subscales from the APQ and
negatively associated with the “corporal punishment,” “poor monitoring/supervision,” and
“inconsistent discipline” subscales. Notably, and in support of the distinction between skill
knowledge and skill use, the correlation between PSUD proportion scores (i.e., skill use) and
KEPT scores (i.e., skill knowledge) was small (r= .12, p < .01). Finally, there were small but
significant associations between measures of parent psychopathology and PSUD scores.
Specifically, parents/guardians who reported more symptoms of depression (PHQ-8) and
anxiety (GAD-7) scored lower on the PSUD. Overall, the pattern of converging and
diverging correlations support the validity of the PSUD as a measure of parenting skill use.

National Norms and Percentiles

Table 5 summarizes national norms for the PSUD proportion score. Means and standard
deviations are also reported for parents/guardians of children who screened positive for
ODD (N=192; 12.2% of the full sample) and CD (N = 82; 5.2% of the full sample). As
expected, PSUD proportion scores were higher for the general population than for parents/
guardians of children who screened positive for ODD and CD. Parents/guardians of children
who screened positive for ODD scored about three-fourths of a standard deviation lower
compared to those who screened negative, A1, 887) = 37.56, p < .001. This represents a
large effect size (Cohen’s d=.77). Differences were even larger for CD, for which the mean
score on the PSUD was a full standard deviation lower for parents/guardians of children who
screened positive for CD compared to those who screened negative, A1, 887) = 66.03, p

< .001. This represents a very large effect size (Cohen’s d= 1.10). Percentiles for the PSUD
are summarized in Table 6.
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Discussion

The PSUD was developed to assess a critical component of parenting, namely the use of
evidence-based parenting techniques for responding to child misbehaviors and positive
behaviors. The techniques assessed are known from the empirical literature on common
elements to be associated with childhood externalizing behaviors (e.g., Kaminski, Valle,
Filene, & Boyle, 2008). The PSUD has numerous strengths including the assessment of
evidence-based parenting techniques, norms and percentiles based on a large nationally
representative sample, and evidence of strong reliability and validity. The scoring system
was also designed to account for the dyadic nature of parenting skills and is based on the
congruity between the context (i.e. the child’s behavior or the presenting problem) and the
parenting strategy.

The current study supported the reliability and validity of the PSUD. Analyses indicated that
over 20% of variability in PSUD proportion scores could be attributed to between-person
differences. The PSUD also correlated with related parenting constructs in expected ways.
Specifically, PSUD proportion scores were positively correlated with the positive parenting
and involvement subscales from the APQ, and negatively correlated with the corporal
punishment, poor monitoring, and inconsistent discipline subscales from the APQ. Although
the additional variance in CD and ODD symptoms explained by the PSUD proportion score
over and above the five APQ subscales was modest, this was a conservative test of
incremental validity insofar as the APQ and assessment of CD/ODD symptoms are both
retrospective survey reports that were completed currently. Furthermore, several of the
subscales of the APQ include items that assess child behavior and even overlap with CD and
ODD symptoms. For example, the APQ item “your child is out after dark without an adult”
overlaps with the CD symptom “often stays out at night despite parental prohibition.” The
high correlations between the APQ and symptoms of CD and ODD are likely due, at least in
part, to this content overlap, making the APQ a conservative benchmark against which to
test incremental validity. Therefore, these results likely serve as a lower-bound estimate for
the incremental validity of the PSUD.

The strongest associations the PSUD had with a measures of child psychopathology were
with CD and ODD symptoms. Specifically, higher PSUD proportion scores were associated
with fewer symptoms of CD and ODD. The results also support the important distinction
between skill knowledge and skill use. PSUD scores (i.e., skill use) were weakly correlated
with KEPT scores (i.e., skill knowledge). This supports the importance of the distinction
between skill knowledge and skill use. Overall, skill use was more important than skill
knowledge in accounting for variance in ODD and CD symptoms. When entered as
simultaneous independent variables in regression models, only skill use was associated with
ODD symptoms whereas both skill use and skill knowledge were associated with CD
symptoms. Together, parenting skill knowledge and skill use accounted for almost 20% of
the variability in CD symptoms. ROC analyses further supported the validity of the PSUD as
measuring an important risk factor for both CD and ODD, with risk ratios of 3.86 and 2.93
respectively.
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It is worth noting that only a little over 20% of the variability in the PSUD proportion score
could be attributed to between-person differences. Possible reasons for this lack of stability
are worth considering. One likely cause might be that the consistent use of effective
parenting strategies is less impacted by stable traits than by daily conditions, including the
spillover of work stress to the home environment (e.g., Bolger, DeLongis, Kessler, &
Wethington, 1989; Grzywacz, Almeida, & McDonald, 2002). This could be tested in future
research. The low ICC might also suggest that the PSUD could be useful for detecting
generalization of treatment gains in real life settings from one day to the next.

The negative skew of the PSUD also resulted in a ceiling effect such that roughly one-third
of the sample had a “perfect” PSUD proportion score of 1.0. The PSUD is therefore only
useful for assessing deficits in the use of parenting skills for those in the bottom two-thirds
of the population and will not be useful in examining the full range of skill use in its current
form. This, however, is consistent with the intended purpose of PSUD which is to identify
levels of skill use that are associated with disruptive child behaviors. Children were
identified to be at risk for disruptive behavior problems when parents/guardians score in the
bottom one-third (315t %ile) of the distribution. The PSUD is therefore only appropriate as a
research tool for clinical populations. The negative skew of the PSUD proportion score also
raises an issue for data analyses that assume a normal distribution. When PSUD scores are
analyzed as outcomes, we recommend following recent “best practice” guidelines for
analyzing proportion score data (Chen et al., 2017). These recommendations include
transforming the data [e.g., log(-log(1-p))] prior to analyses and beta regression.

Study Strengths and Limitations

The study had several notable strengths including the selection of content based on the
common elements literature and the collection of data from a nationally representative
sample of parents/guardians of children aged 5-12. Limitations included the reliance on
parents/guardians as the only informants for child behavior. This limitation is somewhat
mitigated by evidence that parents/guardians are accurate reporters of children’s
externalizing behaviors (e.g., De Los Reyes & Kazdin, 2005; Loeber, Green, Lahey, &
Stouthamer-Loeber, 1989). Further mitigating this limitation, the specificity in the pattern of
converging and diverging correlations cannot be accounted for by shared method variance.

Summary and Conclusions

The PSUD was developed as a measure of skill use for use in treatment outcome studies. It
is intended to complement the KEPT (Lindhiem et al., 2019) which measures skill
knowledge. Skill knowledge and skill utilization are important treatment targets for DBD
treatments, and careful measurement of these constructs in the context of clinical trials has
the potential to help refine existing treatments by identifying both successful and failed
engagement of treatment targets (i.e., the daily use of evidence-based PMT skills).

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figurel.

ROC curve for distinguishing between positive and negative screens for CD from the PSUD
proportion score (AUC = .72).
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ROC curve for distinguishing between positive and negative screens for ODD from the
PSUD proportion score (AUC = .70).

J Clin Child Adolesc Psychol. Author manuscript; available in PMC 2022 May 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Lindhiem et al.

Participant Demographics

Table 1

Parent/Guardian Age
Parent/Guardian Gender
Female
Male
Child Age
Child Gender
Female
Male
Parent/Guardian Race
White
Black or African American
Asian
American Indian or Alaska Native
Native Hawaiian or Pacific Islander
Some other race
Parent/Guardian Ethnicity
Hispanic, Latino, or Spanish Origin
Parent/Guardian Born in the US
Parent/Guardian Education
High school or lower
Some college or higher
Marital Status (% married)
Family Income
Less than $10,000
$10,000 — $29,999
$30,000 — $49,999
$50,000 — $69,999
$70,000 and above
US Region
Northeast
Midwest
South
West

Full Sample (N = 1,570)
M=415; SD=10.6

63.7%
36.3%
M=28.6; SD=2.3

46.8%
53.2%

78.7%
13.9%
3.4%
2.6%
.6%
5.5%

16.2%
89.7%

25.6%
74.4%
68.2%

6.0%
20.0%
20.3%
16.6%
37.2%

18.3%
24.3%
37.0%
20.4%

Subsample (N =889)
M=41.0; SD=10.2

64.5%
35.5%
M=83; 5D=2.4

46.6%
53.4%

82.2%
13.0%
3.4%
2.0%
3%
3.6%

13.9%
89.7%

20.9%
79.1%
69.1%

4.7%
20.0%
19.4%
17.4%
38.5%

18.8%
23.7%
36.4%
21.0%
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Table 2

Coding Key for Calculating the PSUD Proportion Score

Behavior Type of Behavior | Range of Effective Parenting Strategies
Annoyed others Misbehavior Loss-of-privilege, Logical consequence

Argued Misbehavior Loss-of-privilege, Logical consequence

Bullied or fought Misbehavior Time-out, Loss-of-privilege, Logical consequence
Destroyed property Misbehavior Time-out, Loss-of-privilege. Logical consequence

Did something helpful

Positive behavior

Reward, Praise, Point system

Followed Directions

Positive behavior

Reward, Praise, Point system

Hit, kicked, or bit

Misbehavior

Time-out, Loss-of-privilege, Logical consequence

Lied

Misbehavior

Loss-of-privilege, Logical consequence

Said something nice

Positive behavior

Reward, Praise, Point system

Shared Positive behavior Reward, Praise, Point system

Stole Misbehavior Loss-of-privilege, Logical consequence
Swore Misbehavior Loss-of-privilege, Logical consequence
Talked back Misbehavior Loss-of-privilege, Logical consequence
Threw a temper tantrum Misbehavior Ignoring

Was defiant or oppositional | Misbehavior Loss-of-privilege, Logical consequence

Was kind

Positive behavior

Reward, Praise, Point system
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Percentage of Days of Parents/Guardians Reported Specific Child Behaviors and Parenting Strategies

Table 3

Positive Child Behaviors
Followed directions

Did something helpful
Wias kind

Said something nice
Shared

Parenting Strategy for Positive Child Behaviors

Praise
Reward

Point System

41.8%
35.6%
36.1%
28.5%
20.9%

52.3%
24.5%
9.0%

Negative Child Behaviors
Talked back

Argued

Annoyed others

Wias defiant or oppositional
Threw a temper tantrum
Lied

Hit, kicked, or bit

Bullied or fought

Swore

Destroyed property

Stole

Parenting Strategy for Negative Child Behavior

Ignore
Loss-of-privilege
Time-out

Natural consequence

Logical consequence

14.9%
14.4%
10.1%
8.7%
6.2%
3.2%
1.9%
1.5%
1.5%
1.1%
0.1%

15.6%
13.6%
12.0%
6.6%
5.3%
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Table 5

Weekly Means and Standard Deviations for the PSUD

Overall (N = 1,570)

Child Positive Behaviors 9.71 (6.28)
Child Misbehaviors 3.66 (4.53)
Responses to Positive Behaviors 8.26 (7.13)
Responses to Misbehaviors 3.10 (4.50)
PSUD Proportion Score .83 (.20)

ODD positive screen (N = 192)
7.81 (5.67)
7.28 (8.21)
7.58 (6.89)
6.49 (7.84)
.70 (.25)

CD positive screen (N = 82)
5.42 (2.42)
6.80 (10.05)
6.15 (7.48)
6.56 (9.90)
63 (.30)
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Table 6

Percentiles for the PSUD Proportion Score

Score
.30
.35
40
45
.50
.55
.60
.65
.70
.75
.80
.85
.90
.95

1.00
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