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Karakter Child and Adolescent Psychiatry University Centre, Nijmegen, the Netherlands

Abstract

Objective—Attention-deficit/hyperactivity disorder (ADHD) is associated with conflicted

parent–child relationships. The underlying mechanisms of this association are not yet fully

understood. We investigated the cross-sectional and longitudinal relationships between

externalizing psychopathology in children with ADHD, and expressed emotion (EE; warmth and

criticism) and psychopathology in mothers.

Method—In this 6-year follow-up study 385 children with an ADHD combined subtype were

included at baseline (mean=11.5 years, 83.4% male), of which 285 children (74%) were available

at follow-up (mean=17.5 years, 83.5% male). At both time points, measures of child

psychopathology (i.e., ADHD severity, oppositional, and conduct problems), maternal EE, and

maternal psychopathology (i.e., ADHD and affective problems) were obtained.

Results—EE was not significantly correlated over time. At baseline, we found a nominally

negative association (p≤.05) between maternal warmth and child ADHD severity. At follow-up,

maternal criticism was significantly associated with child oppositional problems, and nominally

with child conduct problems. Maternal warmth was nominally associated with child oppositional

and conduct problems. These associations were independent of maternal psychopathology. No

longitudinal associations were found between EE at baseline and child psychopathology at follow-

up, or child psychopathology at baseline and EE at follow-up.

Conclusions—The results support previous findings of cross-sectional associations between

parental EE and child psychopathology. This, together with the finding that EE was not stable over

six years, suggests that EE is a momentary state measure varying with contextual and

developmental factors. EE does not appear to be a risk factor for later externalizing behavior in

children with ADHD.

Keywords

attention-deficit/hyperactivity disorder (ADHD); conduct problems; follow-up study; maternal
expressed emotion; oppositional problems

Attention-deficit/hyperactivity disorder (ADHD) is associated with greater family stress,

parental psychopathology, and conflicted parent–child relationships1. The underlying

mechanisms of these associations are not yet fully understood. A frequently applied measure

of family relationships is parental expressed emotion (EE)2. EE quantifies the attitudes and

emotions expressed towards family members2. We know from community studies that

negative parental EE is related to higher levels of ADHD symptoms in children3,4. Likewise,

parents express more negative emotions towards their child with an ADHD diagnosis

compared with controls5,6 or unaffected siblings7. Moreover, family functioning is more

problematic in children with ADHD who have comorbid oppositional and conduct

problems1. Consistent with this, negative EE has been associated with comorbid behavior

problems in children with ADHD7–10. However, it is unclear whether negative EE is driven

by comorbid externalizing behaviors or by ADHD per se3,11,12.
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So far, most research has focused on a parent effect model as an explanation for the

association between EE and child psychopathology13–15. That is, it is assumed that negative

EE aggravates the course of child psychopathology (symptoms) over time. However, the

reverse has also been considered7,16, i.e., high levels of parental critical EE could be a

consequence rather than a determinant of behavior problems of a child. Raising a child with

ADHD is associated with increased parenting stress and could easily lead to feelings of

frustration and irritability in the parents who, in turn, negatively express these feelings

towards their child1. In line with this, it has been argued that negative parenting starts as a

reaction to the ADHD behavior of children. Subsequently, negative parenting increases the

possibility of developing oppositional behaviors in children with ADHD17,18. This in turn

may enhance negative parenting, causing a negative spiral of child behavior affecting

parenting and parenting affecting child behavior.

Parental psychopathology could play an important role in the negative emotions parents

express towards their children. Parents of children with ADHD have higher rates of

psychopathology19,20 and parental ADHD and depression have been found to be associated

with negative EE4,7,21–23. For parental ADHD the relation might be more complex as one

study found parental response to children with high ADHD symptoms was more positive

when mothers also had high ADHD symptoms17. Hence ADHD could even be a ‘protective’

factor for parental EE, when parental ADHD is considered in the relationship.

To shed light on the direction of effect between parental EE and child externalizing

psychopathology one needs family studies that use a multilevel approach thereby teasing

apart family and child effects, or longitudinal designs. Few studies have done so, with mixed

results regarding the direction of effects. One study reported both child and family effects on

parental EE, depending on the statistical approach used7,23. As for longitudinal studies,

some revealed EE was predictive of later psychopathology over and beyond the predictive

effect of baseline child psychopathology11,18,24. However these studies did not measure EE

at follow-up; therefore, a bidirectional relationship between EE and child psychopathology

cannot be ruled out. Of the studies that did involve follow-up measures of EE, one found

preschool EE predicted ADHD diagnosis 4 years later12, a second did not reveal

longitudinal associations between EE and externalizing behavior over a period of 2 years25,

and a third showed child externalizing behavior predicted maternal EE in the subsequent

year16. Longitudinal studies also reveal mixed results concerning the stability of

EE12,16,25,26. Studies that have assessed the psychometric properties of EE measures like the

Five Minute Speech Sample (FMSS) and Camberwell Family Interview (CFI) have

suggested a low stability of EE over periods of 6 months or longer in parents of young

children2. Moreover, none of the longitudinal studies used a clinical ADHD sample, leaving

the association and direction of the relationship underinvestigated in children with ADHD.

In this 6-year follow-up study on children with an ADHD combined subtype diagnosis, we

set out to investigate (a) the relationship between maternal EE and child psychopathology

above the possible role of maternal psychopathology; (b) whether maternal EE is a risk

factor for later externalizing behavior problems or vice versa, child externalizing behavior a

risk factor for negative maternal EE; and (c) whether maternal EE remains stable over time.
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Method

Participants

From 2003 to 2006 participants were recruited through child psychiatric clinics in the

Netherlands as part of the International Multicenter ADHD Genetics (IMAGE) study27,28.

Families were included in IMAGE if they had at least 1 child with an ADHD combined

diagnosis (proband) and at least one additional sibling (regardless of gender or ADHD

diagnosis). All children were Caucasians of European descent, between 5–19 years, had an

IQ≥70, and no diagnosis of autism, epilepsy, general learning difficulties, brain disorders, or

known genetic disorders (such as fragile X or Down syndrome). For the follow-up

measurement, all family members were re-invited, with a mean follow-up period of 5.9

years (SD=.72) (see www.neuroimage.nl, for a description of the study). In this study 385

participants (from 270 families with one affected child and 54 families with 2 or more

affected children) with an ADHD combined subtype diagnosis and a measurement of EE

were included at baseline, of which data on 285 participants (from 212 families with one

affected child and 33 families with two or more affected children) were available at follow-

up. At follow-up 83.9% of the participants still had a diagnosis of ADHD (50.2%

Combined, 41.0% Inattentive, and 8.8% Hyperactive/Impulsive subtype). Informed consent

was signed by all participants at both time points (parents signed informed consent for

participants under 12 years of age), and the study was approved by the ethical committee

(Centrale Commissie Mensgebonden Onderzoek).

Diagnostic Assessment

At baseline screening questionnaires filled in by parents and teachers (long versions of the

Conner’s rating scales; [CPRS-R:L] and [CTRS-R:L]29, and Strengths and Difficulties

Questionnaire [SDQ]30) and a semistructured, standardized, investigator-based interview

(Parental Account of Children’s Symptoms [PACS]31,32) were used in a standardized

algorithm to identify children with ADHD symptoms33. A clinical diagnosis was present for

probands before inclusion. When probands and siblings screened positive, diagnostic

interviews were conducted. A more detailed description of the screening procedure and

ADHD phenotyping is provided by Brookes et al.32

At follow-up a standardized algorithm was applied again to a combination of a parent-rated

questionnaire (CPRS-R:L34) and either a teacher-rating (CTRS-R:L35; applied for

participants <18 years) or a self-report (Conners’ Adult ADHD Rating scales–Self Report:

Long Version [CAARS-S:L]36 applied for participants ≥18 years), and the Dutch translation

of the Schedule for Affective Disorders and Schizophrenia for School-Age Children–Present

and Lifetime Version37, carried out by trained professionals. For an in-depth description of

the diagnostic algorithm, see www.neuroimage.nl.

Measures

Child Psychopathology—Dimensional ratings of child psychopathology were obtained

at each time point. At both baseline and follow-up the Dutch CPRS-R:L was used to assess

ADHD severity and oppositional problems in children (i.e., T-scores of scale N and scale A
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of the CPRS-R:L respectively34). Conduct problems were assessed at both time points by

means of the conduct problems scale of the Dutch SDQ completed by parents38.

Parental Expressed Emotion—At both time points parental expressed criticism and

warmth were assessed during the structured clinical interviews (i.e., PACS at baseline; K-

SADS at follow-up), using codings derived from the Camberwell Family Interview39. As the

data of fathers were far less complete, we only used the ratings of mothers in this study.

Warmth was assessed by the tone of voice, spontaneity, sympathy, and/or empathy toward

the child. Scores ranged from 0 (little warmth) to 3 (a great deal of expressed warmth)9.

Criticism was assessed by statements which criticized or found fault with the child based on

tone of voice and critical phrases. Scores on criticism ranged from 0 (no expressed criticism)

to 4 (a lot of expressed criticism)9. The inter-rater reliability has been found to be adequate

using similar codings for warmth and criticism (ranging from .78–.91 and .79–.86

respectively)40. At baseline an average agreement percentage of 96.6% (range 78.6–100)

and a mean Kappa coefficient of .88 (range .71–1.00) were obtained across all sites for the

total PACS, including the EE ratings41.

Parental Psychopathology—At baseline maternal ADHD problems were assessed by

the Dutch ADHD self-report questionnaire42. At follow-up ADHD problems were measured

by the Dutch version of Conners’ Adult ADHD Rating Scale–Self-Report: Short Version

[CAARS-S:S]43. For both questionnaires all item scores were summarized into a total score

and then transformed into a z-score. To assess maternal affective problems (e.g., symptoms

of depression and anxiety), the 12 and 28 item version of the General Health Questionnaire

(GHQ)44 were used at baseline. A subsample of 105 mothers completed the GHQ-12 and 99

mothers completed the GHQ-28. A 4-point likert scoring was used on the items to generate

total scores which were subsequently transformed into z-scores. At follow-up, maternal

affective problems were measured by the Dutch version of the Kessler-10 (K10)45.

Standardized total scores were calculated after applying a 5-point likert scoring to the items.

Missing Data

At baseline less than 5% of the data were missing for the child conduct problems, maternal

criticism and maternal ADHD measures. Maternal affective problems were assessed in a

subsample of 236 participants (38.7% missing). At follow-up, data were missing for less

than 5% for the child ADHD, oppositional, and maternal ADHD measures. For the maternal

affective problems measure 6.7% of the data were missing, for the maternal EE measure

18.3% were missing and for the child conduct problems measure 23.9% were missing. All

missing data were replaced using multiple imputations (see data analyses section). Of the

385 children that were included at baseline, 74.0% (n =285) participated at follow-up. These

children did not differ significantly from the children who did not participate at follow-up on

maternal EE, age, ADHD, oppositional, or conduct problems (p>.141). This suggests that

the sample in the follow-up study was representative of the initial study sample.

Data Analyses

Pearson correlation analyses were calculated to investigate the stability of maternal EE over

time. Generalized estimated equations (GEE) with a linear regression model and robust
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estimators were used to test for an association between maternal EE and child

psychopathology. Family number was used as repeated measure and the structure for

working correlation matrices was set to exchangeable, to correct for the familial dependency

within the sample.

First, for both time points, cross-sectional analyses were carried out separately for ADHD,

oppositional, and conduct problems. The following potential predictors of child

psychopathology were assessed: age, gender, ADHD medication use of the child, EE,

maternal affective problems, and maternal ADHD problems. Because maternal warmth and

criticism were correlated (but not strong enough to create one variable; r=−.49 at baseline

and r=−.50 at follow-up), they were investigated separately in each analysis. Second,

longitudinal analyses were performed with the baseline measures as potential predictors

(i.e., age, gender, ADHD medication use, and psychopathology of children; and affective

problems, ADHD problems, and EE of mothers) of child psychopathology at follow-up.

Third, longitudinal analyses were carried out with the baseline child and follow-up maternal

measures as potential predictors of maternal EE at follow-up.

P values are reported based on the pooled results of 10 imputations. A False Discovery Rate

(FDR) correction was employed to correct for multiple comparisons using a q-value of

0.0546. All analyses were performed with the Statistical Package for the Social Science,

version 20.0.

Results

Child and Maternal Psychopathology

Table 1 shows the participant characteristics at baseline and follow-up. Child ADHD,

oppositional, and conduct problems scores were significantly lower at follow-up than at

baseline (p <.001). At each time point, measures of child psychopathology were

significantly correlated with each other (table 2). In addition, child psychopathology scores

were positively correlated over time (table 3). Likewise, maternal ADHD and affective

problems were significantly correlated with each other at both time points and over time.

Maternal ADHD problems had the highest stability (r=.67; table 3).

Stability of Maternal EE

Dependent T-tests revealed that, on average, the levels of maternal warmth and criticism did

not differ significantly over time (Table 1). Maternal warmth and criticism were negatively

correlated with each other, at both baseline and follow-up (Table 2). However, neither

maternal warmth nor criticism proved to be stable over time, as was reflected by the absence

of significant correlations between baseline and follow-up (Table 3). A small negative

association was found between maternal warmth at baseline and criticism at follow-up.

Maternal EE and Child Psychopathology

Examining the cross-sectional correlations between EE, maternal psychopathology and child

psychopathology (Table 2), maternal psychopathology and EE were found to be

uncorrelated at both time points. All maternal and child psychopathology measures were
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associated with each other at both time points (p ≤.05), with exception of maternal affective

problems and child oppositional and conduct problems at baseline. Furthermore, at baseline

maternal warmth was negatively correlated with child ADHD severity (p ≤.01). At follow-

up maternal criticism was significantly and positively related to child oppositional and

conduct problems (p ≤.05). When looking at the longitudinal associations (Table 3), we

found child psychopathology at baseline was slightly, but significantly, correlated with

maternal criticism and maternal ADHD problems at follow-up (p ≤.05). Also, child

oppositional and conduct problems at baseline were related to maternal affective problems at

follow-up (p ≤.05). Only maternal ADHD at baseline was associated with child ADHD

severity and oppositional problems at follow-up (p ≤.01).

GEE linear regression analyses confirmed the cross-sectional correlations at baseline

between maternal warmth and child ADHD severity (p ≤.05), and at follow-up between

maternal criticism and child oppositional (p ≤.01) and conduct problems (p ≤.05; Figure 1

and Table S1, available online). In addition, nominally negative associations were found

between maternal warmth and child oppositional and conduct problems at follow-up (p ≤.

05). As for the longitudinal analyses, again only maternal ADHD problems at baseline

predicted child ADHD severity at follow-up, when corrected for baseline child ADHD

severity (p ≤.01; Figure 1 and Table S2, available online). Finally, child psychopathology at

baseline did not significantly predict maternal warmth or criticism at follow-up (Table S3,

available online).

Discussion

We investigated the cross-sectional and longitudinal relationships between maternal EE and

the severity of ADHD, oppositional and conduct problems in children with an ADHD

combined subtype diagnosis. The possible influencing role of maternal psychopathology

was considered in these analyses. Measuring EE at two time points allowed us to not only

examine the effects of maternal EE on child behavior, but also of child behavior on maternal

EE. Finally, the design allowed us to study the stability of EE across time.

The results showed that, over a period of 6 years, maternal EE is not stable. The instability

of EE over this period of time, which is longer than in previous studies, appears nonetheless

congruent with the literature2. Next, we found different cross-sectional associations between

EE and child psychopathology at each time point. At baseline, higher maternal warmth was

linked with less severe ADHD of the child, whereas at follow-up, more maternal criticism

was associated with more child oppositional and conduct problems and more maternal

warmth with less child oppositional and conduct problems. However, our analyses did not

reveal any longitudinal predictions for child psychopathology at follow-up from EE at

baseline, or vice versa, for EE at follow-up from child psychopathology at baseline. Our

findings are in line with a study on children with Intellectual Disability, in which cross-

sectional, but no longitudinal associations between parental EE and child externalizing

behavior were found25. Two studies that did find longitudinal predictions between EE and

child externalizing psychopathology point in different directions; one supporting a child

effect model16 and the other a parent effect model12. However, these studies both used

community samples rather than an ADHD sample, making the results difficult to compare.
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Finally, maternal psychopathology did not play a significant role in the associations between

EE and child psychopathology in the present study. This indicates that maternal EE is

associated with child psychopathology above maternal psychopathology, which is in line

with previous literature4.

An explanation for our different findings being significant cross-sectionally, but not

longitudinally, can be provided by a developmental psychopathology perspective. This

perspective emphasizes that next to continuous stressors with stable effects, each

developmental stage comes with different vulnerabilities to specific influences and also

provides new challenges for parents of children with ADHD1. When children are younger,

parents might be able to handle or accept more negative behavior, but when children reach

adolescence and beyond, parents expect better behavior and therefore are more critical. This

could explain why at baseline maternal warmth was associated with child ADHD severity,

while at follow-up maternal criticism was related to child oppositional and conduct

problems. In this way our findings reflect the ability of parents to cope with and react to

their children’s behavior at different developmental stages in different ways. This also fits

with the fact that EE appears not to be a stable factor over time.

A related theory is that at first negative parenting is a reaction to children’s ADHD behavior.

Subsequently, negative parenting increases the possibility of developing oppositional

problems17,18. This, however, does not fit with the fact that we did not find any predictions

of child oppositional or conduct problems at follow-up from EE at baseline. It is still

possible that this negative spiral of child behavior affecting parenting, and parenting

affecting child behavior is a relevant mechanism over shorter time intervals but not over a

longer period of 6 years.

To further complicate the matter, some children might be more genetically susceptible to

parental EE than others. The differential susceptibility theory is a quite new perspective on

GxE interactions, which states that children carrying risk variants of so called plasticity

genes, will be more at disadvantage in negative, but conversely, more at advantage in

positive environments47,48. In fact, associations of maternal EE and comorbid conduct

problems in children with ADHD have been found to be moderated by variants of plasticity

genes9. Including the genetic vulnerability of children could shed new light on the results

presented in this paper.

This study had a number of strengths and possible limitations. Strengths of this study were

the well characterized clinical sample and use of longitudinal follow-up measurements with

structured instruments. A possible limitation was the use of different questionnaires to assess

maternal psychopathology; ideally the same measurements should be used over time as was

done with the children’s measurements. Next, our analyses were based on maternal EE.

Future studies might include measures of paternal EE and examine the separate and

combined effects of both paternal and maternal EE. Furthermore, while teacher and/or self

ratings were obtained in the study, we included only parent ratings of child psychopathology

in the analyses, because these parental data were more complete. Though past research has

shown similar associations between parental EE and child psychopathology over multiple

informants9, future work might also include teacher and child self-report on ADHD and
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problem behavior to address potential rater bias. Finally, in this study we focused on

children with an ADHD combined subtype diagnosis. It would be interesting to examine if

the same associations are found in children with other ADHD subtypes.

With respect to the clinical implications, the results of our study do not support targeting

family-based interventions on modifying levels of parental EE in order to reduce

externalizing behavior problems in children with an ADHD diagnosis. However it would be

premature to conclude that parenting and family-based interventions lack an evidence-base

overall. For these interventions focus on a range of factors, including the structure and rule-

setting of families, rather than EE alone. Studies investigating the effects of parent training

on child externalizing behavior have found evidence for its success49–51.

To conclude, our results support previous findings of cross-sectional associations between

parental EE and child psychopathology, though these associations were not stable over time.

These results, together with the finding that EE was not stable over 6 years, suggest that EE

is a momentary state measure varying with contextual factors including the child’s

psychiatric problems and developmental phase rather than a stable trait or attitude. EE does

not appear to be a risk factor for later severity of externalizing behavior in children with

ADHD. As 6 years is quite a long period in child development, it could be further

investigated if EE does remain stable for shorter periods of time in children with ADHD by

including more frequent measurements of EE (e.g., every couple of months). In addition,

future research may use multiple instruments as questionnaires and interviews to assess

parental EE and examine whether genetic vulnerability or plasticity genes in the child

moderate the influences of EE on the severity (and course) of child psychopathology.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Overview of the significant and nominally significant associations (expressed as Beta-

values) between maternal expressed emotion, child psychopathology and maternal

psychopathology at baseline and follow-up. Note: The undotted lines represent significant

associations after correction for multiple testing (p≤.01); the dotted lines nominally

significant associations (p≤.05). ADHD = attention-deficit/hyperactivity disorder; MEE =

maternal expressed emotion.
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Table 1

Participant Characteristics at Baseline (T1) and Follow-Up (T2)

T1 T2
Pairwise time
comparison

(p ≤.001)
n =385 n = 285

M SE Range M SE Range

Child characteristics

  Male, % 83.40 83.50

  ADHD diagnosis, % 100.00 83.86

  ADHD Medication use, % 87.00 91.23

  Age 11.51 .14 5.4–18.0 17.50 .16 10.9–24.5

Child psychopathology

  ADHD severity 76.31 .47 45–90 69.08 .81 40–90 T1 > T2

  Oppositional problems 67.28 .61 40–90 60.00 .74 40–90 T1 > T2

  Conduct problems 4.03 .12 0–10 2.94 .15 0–10 T1 > T2

Parental Expressed Emotion

  MEE warmth 1.46 .05 0–3 1.52 .06 0–3 T1 = T2

  MEE criticism 1.81 .05 0–4 1.77 .06 0–4 T1 = T2

Parental psychopathology

  Maternal ADHD problems .00 .05 −1.3 to 3.1 .00 .06 −1.3 to 3.7

  Maternal affective problems .01 .06 −2.3 to 3.4 .00 .06 −1.3 to 4.5

Note: Attention-deficit/hyperactivity disorder (ADHD) diagnosis of children at follow-up included Combined, Inattentive, and Hyperactive/
Impulsive subtype. Z-scores are displayed for maternal ADHD and affective problems. MEE = maternal expressed emotion.
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Table 2

Correlations Between Maternal Expressed Emotion (MEE), Child Psychopathology, and Maternal

Psychopathology Separate for Baseline and Follow-Up

Measure MEE
warmth

MEE
criticism

ADHD
severity

Oppositional
problems

Conduct
problems

Maternal
ADHD

problems

Maternal
Affective
problems

MEE warmth × −.51** −.06 −.12 −.14 .02 .04

MEE criticism −.51** × .14 .25** .17* .04 .03

ADHD severity −.15** .09 × .64** .49** .34** .26**

Oppositional problems −.03 .04 .44** × .70** .31** .25**

Conduct problems −.05 .07 .28** .66** × .15** .19*

Maternal ADHD problems −.05 .06 .20** .24** .16** × .67**

Maternal affective problems −.02 .07 .12* .11 .07 .22** ×

Note: Correlations with MEE and child psychopathology were calculated using Pearson correlation coefficient, correlations with maternal
psychopathology using Spearman correlation coefficient. Numbers under the diagonal represent correlations at baseline; numbers above the
diagonal represent the correlations at follow-up. ADHD = attention-deficit/hyperactivity disorder.

*
Significant at p≤.05

**
Significant at p≤.01
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Table 3

Correlations of Maternal Expressed Emotion (MEE), Child Psychopathology, and Maternal Psychopathology

Between Baseline and Follow-Up

T1 T2

Measure MEE
warmth

MEE
criticism

ADHD
severity

Oppositional
problems

Conduct
problems

Maternal
ADHD

problems

Maternal
Affective
problems

MEE warmth .08 −.14* .00 −.07 .05 −.00 .03

MEE criticism −.04 .06 −.05 .05 −.04 .05 −.02

ADHD severity −.09 .13* .26** .09 .03 .14* .07

Oppositional problems −.09 .15** .26** .46** .32** .27** .25**

Conduct problems −.13* .13* .20** .40** .43** .14* .21**

Maternal ADHD problems −.03 .05 .27** .17** .08 .67** .51**

Maternal affective problems −.03 −.06 .05 .06 .05 .20** .21**

Note: Correlations with MEE and child psychopathology were calculated using Pearson correlation coefficient, correlations with maternal
psychopathology using Spearman correlation coefficient. ADHD = attention-deficit/hyperactivity disorder.

*
Significant at p≤.05

**
Significant at p≤.01
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