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Abstract

Objective—To investigate the potential bidirectional relationships between severity of
inattention and depression across early childhood.

Methods—Children (N = 216) from the New York, NY, metropolitan area were recruited when
they were aged 3 to 4 years (T1) and studied again at age 6 (T2) and 7 (T3) years. Child
inattention symptoms were measured using the Kiddie—Schedule for Affective Disorders and
Schizophrenia for School-Aged Children—Present and Lifetime, along with both parent and
teacher reports on the Behavior Assessment System for Children, Second Edition (BASC-2).
Severity of child depression was assessed at each time point using parent and teacher reports on
the BASC-2. After examining correlations between child inattention and depression, structural
equation modeling was used to investigate whether child inattention was longitudinally related to
child depression, and whether child depression symptoms were associated with later child
inattention.

Results—Severity of child inattention at T1 and T2 was longitudinally associated with
increased severity of child depression at T2 and T3, respectively. Early child depression was not
longitudinally associated with later child inattention.

Conclusion—Child inattention is a risk factor for increased levels of child depression.
Pediatricians and clinicians who assess children’s inattention symptoms also need to investigate
symptoms of depression. This study makes a case for treating children’s inattention symptoms at
preschool and early childhood, before emotional problems become more severe.
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Introduction

Attention-deficit/hyperactivity disorder (ADHD) is a common neurobehavioral disorder that
affects approximately 3% to 7% of school-aged children in the United States.! It is
characterized by developmentally inappropriate levels of inattention and hyperactivity/
impulsivity that factor analytic studies have shown to be separate components of ADHD.2—>
Inattention and hyperactivity/impulsivity also have different trajectories of change over the
lifetime. While children’s hyperactivity tends to decline with age, inattention symptoms
appear to be more stable across time.8

Children with ADHD are at increased risk for comorbid depression,’~10 and as many as 42%
of preschoolers with depression may also have ADHD.! The comorbidity between ADHD
and depression is associated with greater academic and psychosocial problems than the
presence of either disorder alone.912 Although there is substantial comorbidity between
these conditions from an early age,! it is possible that close investigation would reveal a
temporal precedence of 1 of the 2 disorders. There is some suggestion in the literature that
depression is secondary to ADHD,13.14 perhaps by way of failures and discouragement in
the family, social group, and school, as observed among patients with ADHD in clinical
settings.12:16 Difficulties with school adjustment, for instance, have been found to mediate
the association between child inattention and depression among young children.}” Herman
et al!8 also found that among black children who live in an urban setting, inattention
symptoms during first grade were associated with depression during third grade, and that
this association was mediated by academic failure. However, in this study, child inattention
symptoms were measured at a single time point, compromising the ability to draw
conclusions about whether inattention preceded depression. It is clear that depression
emerges very early in development%.19 and often goes undetected.2? Thus, there is a need to
study the temporal order of change in severity of the 2 disorders, especially during early
childhood, to inform our understanding of emergent comorbidities and possibilities for early
intervention.

There is some research investigating the differential association between the 2 factors of
ADHD (ie, inattention and hyperactivity/impulsivity) and child depression. A meta-analysis
of the correlations between inattention, hyperactivity, and other disorders showed that
depression was significantly more closely associated with the severity of inattention than
with the severity of hyperactivity.2 Moreover, inattentive children are often characterized by
slower cognitive tempo, marked by low mental alertness and lethargy,22-2> which may also
be seen in children with depression.! Children with predominantly inattentive type ADHD
may also have lower scores on Wechsler Preschool and Primary Scale of Intelligence when
assessing processing speed compared with children with combined type ADHD.26 This
suggests that there may be underarousal, slower cognitive tempo, and sluggishness in
children with inattention but not in children with both inattention and hyperactivity/
impulsivity.28 Therefore, it is possible that depression symptoms may be particularly
associated with inattention. Finally, while individuals with both inattentive and combined
types of ADHD have higher levels of depression than individuals without ADHD, 2’
hyperactive/impulsive individuals are not different from those without ADHD with regard to
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rates of depression.28 This suggests the need to specifically consider the association between
inattention and depression.

This study takes a dimensional rather than categorical view of inattention and depression.
Even children who do not meet diagnostic criteria for these disorders may have problems as
a result of ADHD?2? and depression symptoms.3? A dimensional approach provides a
measure of the magnitude of problem severity, which may be helpful in developing an
understanding of the temporal association between child inattention and depression. Thus,
the words “inattention” and “depression” when used throughout this article refer to symptom
severity rather than diagnoses of inattentive type ADHD and depression.

Given the earlier onset of ADHD relative to depression, 1314 this study hypothesized that an
increase in symptoms of inattention over time would be associated with a subsequent
increase in depression symptoms during preschool and early childhood. We also examined
whether the severity of depression symptoms predicted later inattention levels.

Materials and Methods

Recruitment and Subjects

Ethics

Children from the New York, N, metropolitan area were recruited through preschools,
clinics, and the community into a longitudinal study of children with different levels of
ADHD symptoms when they were aged 3 to 4 years.3! Parents and teachers rated inattentive
and hyperactive behaviors in children using the Attention-Deficit/Hyperactivity Disorder
Rating Scale, Version IV.32 To ensure inclusion of children with a range of inattention and
hyperactivity, two-thirds of the children had =6 symptoms of inattention and/or hyperactivity
as rated by either parents or teachers, and the rest of the children had <3 such symptoms as
rated by both parents and teachers. Children were excluded if they had a full-scale 1Q <80,
as measured by the Wechsler Preschool and Primary Scale of Intelligence, Third Edition33;
if they had previously been diagnosed with a pervasive developmental or neurological
disorder; if they were taking medication for a chronic medical condition, including
stimulants for ADHD; or if the parents were not fluent in English. Parent and teacher reports
were collected at child age 3 to 4 years (T1), 6 years (T2), and 7 years (T3).

A majority of the sample (72.7%) was male. Participants were racially and ethnically
diverse, with 23 Asian, 27 black, 126 white, and 40 mixed-race children; 67 children were of
Hispanic ethnicity. Approximately half of the mothers participating in the study were college
graduates or had a graduate degree (Table 1). The mean socioeconomic index (SEI) score
(standard deviation [SD]) at baseline was 58.85 (16.31).

This study was approved by the Institutional Review Board of Queens College, The City
University of New York (New York, NY). A full description of the study was provided. All
parents signed Institutional Review Board—approved informed consent forms.
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Child Inattention Symptoms—The Kiddie—Schedule for Affective Disorders and
Schizophrenia for School-Aged Children—Present and Lifetime (K-SADS-PL),34 a semi-
structured interview, was used to assess inattention symptoms using Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edjtion criteria. Interviewers were either
PhD-level psychologists or graduate students trained in psychopathology and supervised by
a psychologist. Interviewers were blind to children’s diagnostic status and history. Nine
items that are on the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition
inattention criteria for diagnosis of ADHD were scored on a 3-point scale (absent, sub-
threshold, or present with impairment). Scores on these items were summed to obtain an
overall score (range, 0-18), with higher scores indicating greater severity of inattention. The
coefficient alphas for inattention at T1, T2, and T3 were 0.92, 0.92, and 0.93, respectively.

Parent and teacher reports on the Attention Problems subscale of the Behavior Assessment
System for Children, Second Edition (BASC-2)3° were also obtained at each time point. The
BASC-2 has well-established reliability and validity for preschool and school-aged children
in both clinical and normative samples.3° In the normative sample, the coefficient alphas for
teacher and parent report on the Attention Problems subscale were >0.92 and >0.85,
respectively, for the age groups assessed in the present study (ie, ages 3, 4, 6, and 7 years).
In a sample of children with clinical levels of ADHD, the coefficient alpha for the Attention
Problems subscale was 0.91 for teacher report and 0.78 for parent report. The Attention
Problems subscale has good inter-rater reliability across teachers (>0.69) and across
caregivers (>0.78).3° This scale is highly correlated with the Attention Problems subscale on
the Child Behavior Checklist (7= 0.65 for parent report; = 0.64 for teacher report).3° In the
current sample, Cronbach’s alphas of the items on the Attention Problems subscale for the
parent report at T1, T2, and T3 were 0.91, 0.91, and 0.94, respectively, and for the teacher
report were 0.92, 0.95, and 0.95, respectively.

Child Depression Symptoms—The Depression subscale of the BASC-2 includes
items such as “is sad,” “cries easily,” “is easily upset,” “is negative about things,” and
“changes mood quickly.” Items differ somewhat for preschoolers and school-aged children.
Raw scores on both parent and teacher reports were used in this study. The coefficient alpha
reliability for the parent report of depression ranges from 0.78 for 2- to 3-year-olds to 0.87
for 6- to 7-year-olds.3® The coefficient alpha for the teacher report is 0.83 for 2- to 3-year-
olds and 0.84 for 6- to 7-year-olds.3° Test-retest reliability for teacher-report forms is 0.81
for the preschool form and 0.88 for the child form.3> The Depression subscale on the
BASC-2 is correlated with the Anxious/Depressed subscale on the Child Behavior Checklist
for 6- to 18-year-olds (7= 0.64 for parent report; 7= 0.51 for teacher report).3® In the current
sample, the coefficient alphas for the parent report at T1, T2, and T3 were 0.80, 0.85, and
0.86, respectively, and for the teacher report were 0.88, 0.88, and 0.84, respectively.

SEI Scores

Socioeconomic index scores, based on maternal education and occupational prestige, were
measured at T1.36 Using the National Opinion Research Center General Social Survey,
which asked a nationally representative sample of noninstitutionalized adults to evaluate the
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prestige of a range of detailed occupational titles, Nakao and Treas3® calculated SEI scores
for >500 categories of occupations. These scores ranged from 11 (panhandler) to 97
(physician). In the present sample, scores ranged from 25 to 97, with the modal score being
64.

Missing Data

The retention rates at T2 and T3 were 79.2% and 72.7%, respectively. There were no
significant differences in sex and ethnicity between T1 participants who also participated in
follow-up (T2/T3) and those who did not (P>0.10). However, differences in SEI scores
between participants and nonparticipants approached significance at T2 (P= 0.05; mean
[SD] of participants, 56.22 [16.95]; mean [SD] of nonparticipants, 50.55 [17.27]) and were
significant at T3 (P=0.01; mean [SD] of participants, 56.89 [16.95]; mean [SD] of
nonparticipants, 50.10 [16.77]). The full-information maximum likelihood method was used
to estimate missing data. This method provides more unbiased estimates when data are
missing at random compared with list-wise and pair-wise deletion.37:38

Statistical Analysis

Descriptive statistics including means, SDs (Table 1), and indicators of normality for the key
variables were examined. All variables in the analysis had acceptable levels of skewness and
kurtosis (values<1.96). Mean levels of inattention and depression between T1 and T3 were
also examined (Table 2). Correlations between parent and teacher reports (Table 3) and
between inattention and depression symptoms (Table 4) were studied.

Data were aggregated to combine parent and teacher reports on inattention and depression.
Inattention symptoms for the parent and teacher reports on the BASC-2 and on the K-SADS-
PL were combined into a latent variable of inattention symptoms. A mean of parent and
teacher reports on child depression was created for each time point. An observed mean score
of child depression based on parent and teacher report was preferred over a latent variable
because 2 indicators may contribute to poor model fit.3° Moreover, a mean was preferred as
an observed variable because it may provide more valid estimates than the use of statistical
or clinical weights.

Structural equation modeling (SEM) was conducted to examine the longitudinal associations
between depression and inattention from T1 to T2 and from T2 to T3. In preliminary linear
regression analyses, child sex and SEI score were not longitudinally associated with child
inattention or depression, and were therefore not included in the later analyses. To assess the
fit of the model, a nonsignificant chi-square test result, comparative fit index (CFI) > 0.90,
and root mean square error of approximation (RMSEA) < 0.08 were considered indices of
good fit.41:42 As the chi-square statistic is known to be sensitive to small deviations from a
perfectly causal model 4344 the chi-square/degrees of freedom (df) ratio was considered.
Models with a ratio < 3.00 were considered acceptable.*® In the SEM, the measurement
error of each indicator of inattention was allowed to co-vary with the measurement error of
the same indicator at every other time point. This strategy may help to account for the
systematic method and reporter variance associated with each particular indicator.6
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Mean levels of inattention and depression from T1 to T3 are shown in Table 2. There was
considerable stability in both child inattention and depression scores. Most children in the
study had relatively low levels of depression. There were significant correlations between
parent and teacher reports of both inattention and depression at each time point (Table 3).
Each of the measures of child inattention was significantly associated with child depression
both at the same time point and with later time points, except for parent and teacher reports
of child depression at age 3 to 4 years with teacher report of inattention at age 6 years;
parent report of depression at age 3 to 4 years with teacher report of inattention at age 7
years; and teacher report of inattention at age 6 years with parent and teacher reports of
depression at age 7 years (Table 4).

Structural equation modeling was used to investigate the bidirectional relationships between
inattention and depression across all 3 time points (Figure 1). This model showed an
acceptable fit to the data (chi-square [df], 113.92 [42]; £< 0.001; CFl, 0.95; RMSEA, 0.08;
chi-square/df ratio, 2.71). While the RMSEA was just at the generally accepted limit, recent
research suggests that there is little evidence to support use of fixed-point cutoffs for the
RMSEA, which should be evaluated in tandem with other indicators of fit.4

This model showed that there was considerable stability of child inattention and depression
between age 3 to 4 years and age 6 years (B [standardized coefficient], 0.86; £< 0.001), and
between age 6 to 7 years (3 [standardized coefficient], 0.96; £< 0.001). It also provided
evidence to support the longitudinal association between the severity of child inattention and
the severity of child depression between age 3 to 4 years and age 6 years (3 [standardized
coefficient], 0.24; P=0.002), and between age 6 and 7 years (B [standardized coefficient],
0.21; P=0.003). Child depression was not longitudinally associated with child inattention at
either age 6 or 7 years after controlling for earlier levels of child inattention ( [standardized
coefficient] < 0.02; P> 0.90).

Post Hoc Analyses

Using procedures identical to those described in the previous section, we tested whether
child hyperactivity/impulsivity symptoms were similarly associated with child depression.
Child hyperactivity/impulsivity symptoms rated by parent and teacher reports on the
BASC-2 and by parent report on the K-SADS-PL at T1, T2, and T3 were used to create a
latent variable of child hyperactivity/impulsivity symptoms. The same variable created as a
mean of parent and teacher reports on child depression (as used in an earlier model with
inattention symptoms) was used. This model, which included child hyperactivity/
impulsivity, provided a poor fit to the data (chi-square [df], 249.99 [42]; £< 0.001; CFlI,
0.87; RMSEA, 0.15; chi-square/df ratio, 5.95).

Discussion

Children’s inattention symptoms were longitudinally associated with increased levels of
depression symptoms during early childhood. This study did not find evidence to support the
association between early depressive symptoms and later inattention symptoms. To our
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knowledge, the longitudinal associations between inattention and depression, and between
depression and inattention during preschool and early childhood, have not been studied
together in the same model.

This study used prospective, longitudinal data covering age 3 to 4 years and age 7 years,
when children are adjusting to preschool and elementary school. Navigating this transition
and meeting the increased social, academic, and behavioral demands of formal school is a
major developmental task of early childhood.*849 As discussed earlier, school
maladjustment may mediate the association between child inattention and depression.” It is
important to identify children who have trouble regulating their behaviors and emotions at
these stages, as this may be associated with difficulties with long-term adjustment.50-52

Another strength of this study was the use of a sample that was selected for displaying a
range of inattentive behaviors. This variability in inattention severity may have enabled us to
more effectively test the impact of child inattention on depression. Finally, using a
dimensional approach to measuring child behaviors enabled us to consider changes in the
severity of both inattention and depression. The value of a dimensional approach to
measuring variance in child psychopathology is becoming increasingly evident.53
Recognizing child inattention symptoms and providing early intervention may preempt the
development of severe symptoms and alter the course of depression®#5% and ADHD.>6

A limitation of this study is that it did not consider other problem behaviors that might
coexist with child inattention, including conduct problems and oppositionality. Although this
study tested whether child hyperactivity/impulsivity was longitudinally associated with child
depression, the poor fit of the model suggests that child hyperactivity may not be directly
related to child depression. Future studies with different samples need to test whether this
lack of fit suggests that there may be behavioral or parenting variables that moderate this
association. For instance, child hyperactivity/impulsivity may be associated with child
depression in the presence of parent stress or negative parenting. This study used the full-
information maximum likelihood method to estimate missing data. Although this method is
recommended in the presence of missing data,3"-38 it is unclear whether this may influence
the results of the study.

It needs to be noted that children who were treated with medications for behavioral problems
at age 3 to 4 years were excluded from this study. These children were most likely to have
had greater severity of inattention and/or hyperactivity/impulsivity. Although none of the
children in the study were taking medications at T1, 26 children were taking medications for
treatment of ADHD at T3. It is not clear how the use of medications may impact the
association between inattention and depression. Stimulants have been associated with
emotional lability and low affect.5” While some research suggests that children who are
treated with stimulants may have a lower risk of developing depression in adulthood,>8 data
also suggest that such treatment during childhood does not affect rates of depression in
adolescents.>® The present study did not consider how medication treatment may influence
child inattention or depression.
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This study sets the stage for an exploration of the biological and neurocognitive similarities
between inattention and depression. Both ADHD®? and depression®? are heritable, although
multiple factors may be involved in their onset and persistence. Hippocampal volume
reduction has been posited both in ADHD®2 and depression.3 A dysregulation of the
frontostriatal region may play a role in the development of ADHD,%4 as well as
depression.®1 Moreover, a subgroup of inattentive children have been noted to experience
low levels of alertness and slow cognitive tempo.>65 This subgroup may have elevated levels
of depression and withdrawal compared with those who have faster cognitive tempos.%6
Thus, studying the emergent association between child inattention and depression may pave
the way for a better understanding of both inattention and depression in children.

Conclusion

This study provides evidence that higher levels of child inattention during the preschool
years are associated with greater child depression during early school age. It suggests that
pediatricians and other practitioners who assess the level of inattention in children may also
want to investigate emergent child depression. Factors such as parenting, behavior
management, medications, and other early interventions that attenuate children’s inattention
severity may have secondary benefits in reducing the severity of depression symptoms
during childhood.
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Figure 1.

Relation between child depression and inattention symptoms
**p<.01; *p<.05
KSADS: The Kiddie Schedule for Affective Disorders and Schizophrenia-Present and
Lifetime Version;

BASC-T: Behavior Assessment System for children - Teacher Report;

BASC-P: Behavior Assessment System for children - Parent Report.
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Table 1

Demographic Characteristics of T1 Sample (N = 216)

Variable

N (%) or Mean (SD)

Male sex, n (%)

Age, y, mean (SD)
Race, n (%)

White

Black

Asian

> 1 race

Hispanic

SEI score, mean (SD)
Maternal education, n (%)
< 12 years of schooling
High school graduate
1- to 3-year college
College graduate

Graduate degree

157 (72.7)
4.26 (0.48)

126 (58.2)
27 (12.4)
23 (10.6)
40 (18.8)
67 (31.2)
58.85 (16.31)
(N=214)
9(4.2)

28 (13.1)
70 (32.7)
61 (28.5)
46 (21.5)

Abbreviations: SD, standard deviation; SEI, socioeconomic index.
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Table 2

Page 14

Mean (SD) and Range of Raw Scores on Child Depression and Inattention for the Parent and Teacher Reports

FromT1to T3

Variable Parent Report, Min-Max  Teacher Report, Min-Max
Mean (SD) Mean (SD)

BASC-2 child depression
T1 9.20 (4.59) 0-27 6.09 (5.45) 0-25
T2 6.41 (4.85) 0-23 3.77 (4.71) 0-20
T3 6.23 (5.07) 0-24 3.99 (4.37) 0-19
BASC-2 child inattention
T1 8.73 (4.07) 0-18 9.10 (5.43) 0-18
T2 7.79 (4.26) 0-18 9.91 (5.59) 0-21
T3 7.49 (4.70) 0-17 9.53 (5.69) 0-21
K-SADS-PL child inattention
T1 8.20 (5.88) 0-18 - -
T2 7.95 (6.16) 0-18 - -
T3 8.63 (6.56) 0-18 - -

Abbreviations: BASC-2, Behavior Assessment System for Children, Second Edition; K-SADS-PL, Kiddie—Schedule for Affective Disorders and

Schizophrenia for School- Aged Children—-Present and Lifetime; SD, standard deviation.
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Table 3

Correlation Between Parent and Teacher Reports of Child Inattention and Depression

Child Symptoms Age 3-4 Years

Age 6 Years  Age 7 Years

Inattention

Parent and teacher reports on the 0.552
BASC-2

Parent report on the K-SADS-PL and ¢ 702
teacher report on the BASC-2

Depression

Parent and teacher reports on the 0.344
BASC-2

0.524

0.644

0.264

ap<0.0L.

Page 15

Abbreviations: BASC-2, Behavior Assessment System for Children, Second Edition; K-SADS-PL, Kiddie-Schedule for Affective Disorders and

Schizophrenia for School- Aged Children—Present and Lifetime.
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