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Abstract

Mothers raising a child with ADHD can experience high parenting stress. Mothers’ personality 

traits and own ADHD symptoms could also affect parenting stress. 430 biological mothers from 

the Multimodal Treatment Study of Children with ADHD (MTA mothers) and 237 of a local 

normative comparison group (LNCG mothers) were evaluated at baseline. Interactions were tested 

between mothers’ group and maternal personality/ADHD symptoms related to parenting stress. 

Compared to LNCG, MTA mothers had higher parenting stress, self-reported ADHD, neuroticism, 

and lower conscientiousness and agreeableness. When personality and ADHD were evaluated 

together, ADHD symptoms interacted with mothers’ group: high maternal ADHD was positively 

associated with parenting stress for LNCG but not MTA mothers. Personality traits or ADHD 

characteristics do not appear operative for the high parenting stress of mothers of a child with 

ADHD. However, high maternal ADHD or low conscientiousness are associated with stress levels 

similar to raising a child with ADHD.
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Raising a child with ADHD is challenging because ADHD symptoms are linked to 

dysfunctional behaviors (e.g., non-compliance to a parent’s instructions, distractibility that 

prevents task completion) yielding high levels of friction for family life (Gupta, 2007; 

Johnston & Mash, 2001). Some aspects of this tension can be conceptualized as parenting 

stress, which has been defined as the demands, consequences, responsibilities, and 

difficulties related to caring for a child with special needs (Brannan, Heflinger, & Bickman, 

1997). In general, stress has been defined as “an external load or demand on a biological, 

social, or psychological system” (Lazarus, 1993). In order to achieve homeostasis, people 

utilize coping mechanisms to either change the stressor or the interpretation of the stressful 

situation. Parenting stress can motivate parents to use various resources to support their 

parenting (Mash & Johnston, 1990). Without proper coping resources, the stress of raising a 

child with ADHD can cause strain on the parent’s mental health. Identifying candidate 

moderators that exacerbate or diminish parenting stress and strain, in order to improve 

psychoeducational and other treatment interventions to favor family well-being and reduce 

parental distress, is potentially beneficial for both parents and their offspring.

Parenting stress has been shown to be higher in parents raising a child with ADHD 

compared to parents raising a child with another disorder/illness or a healthy child (Fischer, 

1990). Compared to the normative data, parents with children with ADHD demonstrated 

elevated levels of parenting stress (Anastopoulos et al., 1992; Pimentel et al., 2011). Low-

income and ethnically diverse parents raising a child with ADHD or with a developmental 

disability also had greater overall stress than parents raising a child with HIV or asthma 

(Gupta, 2007). Furthermore, middle-class mothers raising a child with ADHD reported 

significantly greater parenting stress related to child characteristics than mothers raising a 

child with a learning disability or a child without any handicapping condition (Baker & 

McCal, 1995). When compared to mothers of healthy children, mothers of “hyperactive” 

children reported more stress on the Parenting Stress Index, the variable of interest in this 

study (Mash & Johnston, 1983; for meta-analysis, see Theule et al., 2013).

Several studies have reported information about parents with ADHD, parent personality 

characteristics and/or parenting stress.

For example, Epstein et al. (2000), found that ADHD symptoms were higher in parents of 

children from the Multimodal Treatment Study of Children with ADHD (MTA) than in a 

local normative comparison group (LNCG). More recently, Langberg et al. (2010), also 

using MTA data, evaluated the moderating effect of parenting stress on the level of mother-

father agreement about child ADHD symptom ratings. Also Wells et al., (2000), discussed 

the association of parenting stress and parental psychopathology in the context of treatment 

outcome in the MTA.

Other studies have focused on personality characteristics in parents of children with ADHD 

(e.g., Nigg et al., 2002; Steinhausen et al., 2013), and on personality characteristics of adults 

with ADHD (e.g., McKinney et al., 2013; Parker et al., 2004). These studies converge on an 

association of parent’s ADHD with high levels of neuroticism and low levels of 

conscientiousness and agreeableness.

Algorta et al. Page 2

J Atten Disord. Author manuscript; available in PMC 2018 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



To our knowledge, few studies have been conducted to evaluate the moderating effect of 

parental characteristics on the experience of parenting stress/strain in families of children 

with ADHD (Mash & Johnston, 1990; Theule et al., 2011 ). Based on the previous literature, 

two candidate variables are (a) maternal ADHD symptom level and (b) maternal personality 

traits. A parent’s ADHD diagnosis or ADHD symptoms are associated with deficits in 

parenting control behaviors, with disorganization and chaos, low monitoring of child 

behavior, ineffective child-rearing problem-solving, and inconsistent and over-reactive 

discipline (Johnston et al., 2012; Theule et al., 2011). To our knowledge, no studies have 

empirically evaluated mother’s ADHD symptom domain levels (inattention/ cognitive 

problems, hyperactivity/restlessness, and impulsivity/emotional lability) as a candidate 

moderator of parenting stress/strain for mothers with children with versus without ADHD.

Over and above potential genetic mediation (i.e., genetically driven similarity in parental and 

child ADHD symptomatology), it has been proposed that parent’s ADHD contributes 

significantly to child development trajectories: “…ADHD-linked parenting difficulties are 

reciprocally related to child vulnerabilities and each drives dynamic changes in the other 

over time” (Johnston et al., 2012, p. 216). We would expect up to a fourth of mothers of 

children with ADHD to have ADHD (Faraone et al, 2000). Johnston and colleagues (2012) 

leave open the possibility of pathways through which parental ADHD symptoms serve to 

attenuate or buffer the development of child problems (e.g., parents with ADHD could be in 

synchrony with a child’s preference for fast-paced activities, or may be more empathic with 

the children’s attention problems). From a developmental perspective, knowledge of the 

mechanisms and variations that underlie how a mother’s ADHD interacts with child 

vulnerabilities across development is critical to informing early interventions for children 

with ADHD (Johnston & Mash, 2001).

Moreover, mothers with ADHD who have children with ADHD may also be more likely to 

have personality characteristics that are maladaptive. In a pilot study using the NEO five 

factor inventory, mothers with ADHD who also had children with ADHD had higher 

neuroticism and lower conscientiousness than mothers without ADHD who had children 

with ADHD or children without ADHD (Weinstein, Apfel, & Weinstein, 1998). As such, 

they may have especially heightened stress due to the combination of their personal 

characteristics and parenting a child who displays the symptoms and impairments associated 

with ADHD. Personality traits have been proposed as important resources in coping, 

decision-making, and other aspects of parenting practices (Abidin, 1992). For example, 

coping has been described as “personality in action under stress” (Bolger, 1990). That is, a 

person’s personality traits influence what coping mechanisms a person utilizes. From an 

extensive meta-analysis (Connor-Smith & Flachsbart, 2007), the NEO-Five personality traits 

of extraversion and conscientiousness predicted problem-solving and cognitive restructuring. 

On the other hand, neuroticism predicted problematic strategies like wishful thinking, 

withdrawal, and emotion-focused coping but (like extraversion) predicted support seeking as 

well (Connor-Smith & Flachsbart, 2007).

Our main goal is to evaluate whether there are significant differences between biological 

mothers who have a child with ADHD-Combined type (MTA mothers) and those with a 

child without ADHD (comparison group mothers) with respect to how maternal “Big Five” 
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personality traits, maternal ADHD symptomatology, or their interaction contribute to the 

mothers’ experience of parenting stress. We hypothesize that 1) mothers of children with 

ADHD will report more parenting stress than mothers of comparison children (consistent 

with previous reports); 2) mothers of children with ADHD will have less adaptive 

personality traits and higher levels of ADHD symptoms themselves (consistent with 

previous reports); and 3) the combination of these factors will be associated with the highest 

levels of parenting stress. Specifically, positive personality traits (high levels of 

conscientiousness, extraversion, agreeableness and openness) will buffer the stress of rearing 

a child with ADHD, whereas negative personality traits (high neuroticism) and/or maternal 

ADHD symptomatology will aggravate parenting stress. In short, maternal personality traits 

and maternal ADHD will be significant moderators of the parenting stress associated with 

raising a child with ADHD.

Method

Participants

We utilized data from the Multimodal Treatment Study of Children with ADHD (MTA) 

(Arnold et al., 1997; MTA Cooperative Group, 2004, 1999), including the auxiliary local 

normative comparison group (LNCG). MTA children were 7.0 – 9.9 years old at baseline, 

with carefully diagnosed ADHD-Combined type (for details of diagnostic procedures, see 

Hinshaw et al., 1997). The LNCG was recruited at the 24-month MTA assessment from the 

same schools as the MTA, matched for sex and grade; thus the LNCG baseline occurred 2 

yr. later than the MTA baseline at each site. At respective baselines, 430 biological mothers 

of children with carefully diagnosed combined-type ADHD (MTA mothers) and 237 

biological mothers of children without ADHD (LNCG mothers) filled out the NEO Five 

Factor Inventory, the Conners Adult ADHD rating Scale (CAARS), and the Parenting Stress 

Index (PSI)-short form. The 237 LNCG cases used here excluded 31 LNCG children with 

ADHD.

Measures

NEO Five Factor Inventory (Costa and McCrae, 1992)—The NEO Five Factor 

Inventory assesses the Big Five personality traits: neuroticism, extraversion, openness to 

experience, agreeableness, and conscientiousness. The self-report inventory is 60 questions 

long, with 12 questions for each construct, rated from 0 to 4. Example items for each 

construct are: neuroticism: “I often feel tense or jittery,” extraversion: “I like to have a lot of 

people around me,” openness: “I often try new and foreign foods,” agreeableness, “I 

generally try to be thoughtful and considerate,” conscientiousness: “When I make a 

commitment, I can always be counted on to follow through.” For psychometric details, see 

McCrae et al. 2011.

Conners Adult ADHD Rating Scale (CAARS; Conners, Erhardt, & Sparrow, 
1999)—The CAARS has 93 items rated from 0 for “not at all true” to 3 for “very much true. 

Each of the 4 scale points also includes temporal descriptions (e.g., very often) in order to 

simplify both responding and interpretation. The items include symptom criteria from the 

DSM-IV, the Conners’ rating scales for children and adolescents (Conners, 1989), clinical 
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impressions, and conceptualizations of adult ADHD (Wender, 1995). From a previous report 

(Conners, Erhardt, Epstein, et al., 1999), four factors emerged, using 42 of the 93 items: 

Inattention/Cognitive Problems, Hyperactivity/Restlessness, Impulsivity/Emotional lability, 

and problems with self-concept. Erhardt et al. (1999) evaluated a sample of 1006 adults to 

verify the factor structure and to create norms using confirmatory factor analysis. Internal 

reliability of the factor scales ranged between .86 and .92; test-retest reliabilities ranged 

between .88 and .91. Sensitivity (the true positive rate) was 82% and specificity (the true 

negative rate) was 87%. In order to build a crosswalk with previous MTA studies using the 

CAARS (Epstein et al., 2000), and considering our interest in maternal ADHD-related 

symptom dimensions, only the first three factors of the CAARS were used in this study, 

excluding problems with self-concept.

Parenting Stress Index-short form (PSI; Abidin, 1986, 1990)—The PSI-short form 

contains 36 parent-completed items using a 5-point scale (strongly agree to strongly 

disagree). Each item asks about a characteristic of the parent, the child, or their situation. 

There are 3 factors, resulting in subscales for distress, dysfunctional interaction, and the 

child’s problematic behaviors. The test-retest (range = .68–.85) and internal reliability 

(range = .80–.87) are acceptable (Abidin, 1990). For analyses presented here, we used a 

composite of the Distress and Dysfunctional Interaction scales because we were focusing on 

the parent’s actual experienced stress, not the child’s behavior. The correlation between 

Distress and Dysfunctional Interaction in the full sample was r=.62, p<.001.

Procedure

The MTA was a multisite 4-group randomized clinical trial with multi-year follow-up as 

explained in detail in previous articles (Arnold et al., 1997; Hinshaw et al., 1997,MTA 

Cooperative Group, 1999). For this study, we used data from participant’s baseline 

assessments. We were not concerned with the ADHD treatment groups, but rather the 

differences, if any, between parents of children with ADHD and parents of children without 

ADHD, prior to randomly assigned intervention. Thus the analyses are on baseline 

measures.

Statistical Analyses

Statistical analyses were conducted with SPSS version 21 (IBM Corp., 2012). Little’s test 

indicated that the missing-completely-at-random (MCAR) assumption was tenable for the 

LNCG (χ2=49.10, df=41, p=.18), but not for the MTA group of mothers (χ2=62.28, df=42, 

p=.02). Because the MCAR was tenable and the amount of missing data was small in the 

LNCG, we used listwise deletion for this group of mothers. For the MTA group, where n=57 

mothers had incomplete CAARS data, the multiple imputation procedure was employed, 

imputing five sets of values for all measures (Rubin, 1996).

After examining the data using descriptive statistics, we used, to contrast MTA and LNCG 

mothers, chi squared tests (for categorical variables) or independent t-tests (for dimensional 

variables). For the latter, the measure of effect size was Cohen’s d, which was computed 

using the pooled within-group SD.
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To answer our main question --whether mother’s NEO “Big Five” personality traits and/or 

mother’s ADHD symptomatology interact with the relation between mothers’ group (MTA 

or LNCG) and parenting stress-- we utilized hierarchical regression analyses. After a 

preliminary examination of candidate sociodemographic moderators (e.g., mother’s age, 

employment status), those that showed to be significant were considered as potential 

confounders and were entered into a final model. These (e.g., marital status) were entered in 

the first block before testing the interaction term of each main candidate moderator (e.g., 

ADHD index or NEO trait) x mother’s group (Aiken & West, 1991; Cohen, et al., 2003). 

Continuous variables were centered to zero, and 95% confidence intervals around the 

regression coefficients are reported. When a significant two-way interaction was observed, 

signifying significant differences in slopes between groups, graphs were constructed to 

depict the different associations, using Bauer et al. approach (Bauer & Curran, 2005; 

Preacher, Currant & Bauer, 2006).

Finally, sensitivity analyses were conducted in order to compare the stress levels of MTA 

mothers whose child had comorbid ODD/CD to those whose children did not.

Results

MTA mothers were younger when their child was born and reported lower incomes and 

more lifetime mental/nervous problems than LNCG mothers (Table 1). The observed 

difference in child’s age and most of the difference in mother’s age at the time of filling out 

the NEO are artifacts of the baseline evaluation of the MTA sample occurring two years 

earlier than the matched LNCG mothers.

On the PSI, MTA mothers reported far higher parenting stress than LNCG mothers (d=1.15).

In terms of personality, MTA mothers, compared to LNCG mothers, scored higher on the 

neuroticism (d=.56) scale and lower on conscientiousness (d=−.44) and agreeableness (d=−.

32) scales. Differences between groups for extraversion and openness were not significant. 

MTA mothers rated themselves significantly higher on all three CAARS factors than LNCG 

mothers (d=.39 to d=.48). The item mean for composited symptoms of inattention, 

hyperactivity and impulsivity were .73 for the MTA mothers, .53 for the LNCG.

The correlation between children’s age and parenting stress was not significant in either the 

LNCG (r=−.04, p>.05) or the MTA group (r=.04, p>.05). Thus children’s age did not 

account for the differences in parenting stress.

Mothers’ group differences in predictors of parenting stress

When each personality trait was independently evaluated from the other four personality 

traits, no statistically significant interactions were observed (Supplemental Table 1). 

However, in a model in which the five personality traits were entered simultaneously (Table 

2), a statistically significant interaction revealed a residual group difference in slopes 

(b=8.28, 95% CI = [2.74, 13.82]) for the association of conscientiousness with parenting 

stress after controlling for the remaining four personality traits.
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As depicted in Figure 1, the estimated parenting stress level by mothers’ group at the pooled 

sample mean for conscientiousness was 27.29 for LNCG and 42.45 for MTA. Reflecting the 

statistically significant interaction, conscientiousness was negatively associated with 

parenting stress for LNCG (b=−8.04, 95% CI [−12.68, −3.39]) but not MTA mothers 

(b=0.24, 95% CI [−2.78, 3.27]). Relatedly, the estimated mean difference in parenting stress 

between mother groups was significant at a moderate to high level of conscientiousness (>1 

SD above the pooled sample mean) but not at a very low level (<2 SD below the pooled 

sample mean) of conscientiousness.

For CAARS factors (Supplemental Table 2), significant interactions were observed on 

inattention/cognitive problems (b=−.73, 95% CI= [−1.29, −.16]); and hyperactivity/

restlessness (b=−.70, 95% CI= [−1.28, −.11]). With both predictors, the level of parenting 

stress was higher for MTA mothers than for LNCG mothers, but the effect of inattention/

cognitive problems and hyperactive/restlessness on parenting stress (slope) was greater for 

LNCG than MTA mothers.

The high correlation between CAARS factors (rs=.50 to .70), prevented us from generating a 

similar model to that used with the NEO personality traits (adjusting for the others and 

evaluating the marginal effect). Therefore, to prevent collinearity problems, we generated a 

single composite index of mothers’ ADHD symptom level from the three CAARS factors to 

be entered together with sociodemographic and NEO variables in a single model.

Being married was associated with less parenting stress for the LNCG (b = −.6.85) but not 

for the MTA (b =.064) (see Supplemental Table 3). When marital status, NEO personality 

traits, and the composite ADHD index were entered together in a single model (Table 3), the 

only significant two-way interaction observed was on the CAARS ADHD index (b=−.32, 

95% CI = [−.56, −.08]). As represented in Figure 2, the two-way interaction was identical to 

the effect observed for inattention/cognitive problems and hyperactivity/restlessness 

described before. Maternal ADHD symptom level had a significantly stronger association 

with parenting stress for the LNCG than for the ADHD mothers, to the point that parenting 

stress turned out to be non-significantly different between mothers’ groups when the 

CAARS ADHD index score was 1 SD above the pooled sample mean.

Neither marital status nor conscientiousness remained significant after adjusting for the 

effect of the other competing predictors.

Sensitiviy Analyses

An additional secondary analysis explored the finding that conscientious did not protect 

MTA mothers from parenting stress as it did for the LNCG mothers. The secondary 

hypothesis is that the strong admixture of oppositional-defiant comorbidity with combined 

type ADHD (54% of the MTA sample had oppositional-defiant disorder or conduct disorder) 

may, besides adding to the mother-child friction (Johnston, 1996; Podolski & Nigg, 2001; 

Edwards et al. 2001), also neutralize any benefit of the mother’s conscientiousness. When 

comparing the stress of MTA mothers whose child had comorbid ODD/CD to those whose 

children did not, significantly different intercepts emerged at the level of the pooled mean 

conscientiousness: mothers with a child with ADHD+ODD/CD showed more parenting 
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stress than mothers with a child with ADHD alone (b=4.45, 95% CI [.86, 8.05]), but no 

significant interaction between comorbidity group and conscientiousness was observed. This 

indicates that stress is higher when a child’s behavior is more troublesome, but mother’s 

adaptive personality (conscientiousness) still does not buffer (not moderate) the stress 

associated with raising a child with or without ODD/CD.

Discussion

Consistent with previous reports, having a child with ADHD is associated with high levels 

of parenting stress. MTA mothers’ mean level of parenting stress was greater than the level 

of parenting stress observed in 68% of the comparison LNCG mothers. Anastopoulos et al. 

(1992) also found higher stress in mothers of children with ADHD, but they used all three 

PSI factors as an indicator of stress, which confounds parental perceptions of the child’s 

problematic behavior with perceptions of stress.

Crucially, maternal characteristics do not appear to either exacerbate or buffer the perceived 

stress of parenting a child with ADHD, whereas conscientiousness buffers and maternal 

ADHD symptoms exacerbate parenting stress of comparison mothers. Possibly LNCG 

mothers’ stress might have resulted from other factors more sensitive to maternal 

characteristics. Or perhaps the LNCG had a low enough range of stress to allow the 

influence of maternal characteristics to emerge. At 2 SD below the mean of 

conscientiousness, there was no significant difference in stress level between MTA and 

LNCG mothers, suggesting that low maternal conscientiousness and having a child with 

ADHD have similar (not additive) linkages to maternal stress.

One explanation could be that, whereas a typical child may respond positively to his/her 

mothers’ careful parenting efforts –with such efforts possibly influenced by their 

conscientiousness level– a child with ADHD may react negatively to a mother’s directive 

efforts. As reflected in some NEO conscientiousness items, organization, good use of time, 

setting clear goals and work to accomplish these aims are some behavioral examples that 

characterize highly conscientious mothers. The inability of a child with ADHD to carry out 

maternal conscientious ideals may be frustrating to the mother and, by adding to stress, 

neutralize any benefit of mother’s conscientiousness.

Mother’s conscientiousness has been found to be significantly related to the parenting 

behavior of ease of setting limits which is associated with fewer externalizing problems in 

late adolescence (Oliver, Guerin, and Coffman, 2009, Prinzie et al. 2003; McCabe, 2013).

Although there is individual variability, mothers of children with ADHD have on average 

lower conscientiousness and agreeableness and higher neuroticism than mothers of children 

without ADHD. These differences may reflect either genetically linked maternal ADHD or 

mothers’ “giving up” their conscientious ideals under stress, becoming less agreeable 

because of stress, and developing anxiety, moodiness and other negative valence feelings. 

Because personality traits are relatively stable in adulthood (Roberts & DelVecchio, 2000), a 

genetic link seems more probable. However, research has suggested that some traits such as 
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conscientiousness change in middle and old age (Roberts, et al. 2006), so some interaction 

of genetics and effects of child’s behavior remains a possibility

When maternal ADHD symptomatology and personality traits were evaluated 

simultaneously, maternal ADHD level was the only variable that contributed to an 

interaction with mothers’ group in relation to stress. Intriguingly, the ADHD symptom level 

reported by the LNCG mothers contributed to their perceived parenting stress. The 

convergence of lines in Figure 2 suggests that having a child with ADHD and the mother 

having a high level of ADHD symptomatology herself are associated with similar high 

levels of parenting stress.

Disorganization within the family appears stressful whether the source of disorganization is 

the parent or the child. The child’s ADHD symptoms may exert a ceiling effect on parental 

stress for which parental ADHD is not additive (see below for further comment). 

Alternatively, parental ADHD symptoms may either prevent the parent from noticing and 

being bothered by the child’s problems, or may help the parent to be empathic, identifying 

with the child and being hopeful that the child will eventually improve as the parent 

presumably has.

These results suggest screening for psychopathology in parents seeking mental health 

services because of high levels of parenting stress, even when the child does not meet 

criteria for a diagnosis of ADHD or other mental disorder. As observed, a mother’s high 

ADHD symptomatology is associated with a high level of parenting stress similar to that 

experienced by a mother raising a child with ADHD. The mother’s symptoms need to be 

carefully evaluated.

The line of virtually zero slope for MTA mothers in Figure 2 shows that maternal stress is 

already so high by having a child with ADHD combined-type that it is not increased further 

by maternal ADHD symptomatology (contrary to our prediction). Our finding of high 

maternal stress regardless of her ADHD symptom level was striking given the high 

heritability of ADHD (Larsson et al. 2013) and recent findings that maternal ADHD impacts 

treatment (Chronis-Tuscano et al. 2011). Careful inspection of Figure 2 suggests that the flat 

slope observed in MTA mothers is not attributable to a ceiling effect.

As is well documented in previous studies (Pimentel et al., 2011; Weinstein, Apfel, & 

Weinstein, 1998), MTA mothers manifested a higher level of parenting stress, higher levels 

of neuroticism, and lower levels of agreeableness and conscientiousness than LNCG 

mothers. But from our results, neither maternal ADHD symptomatology nor personality 

traits measured by the NEO moderated the level of parenting stress associated with raising a 

child with ADHD. Apparently, having a child with ADHD, especially one with comorbid 

ODD/CD, is a severe enough stressor to trump maternal personality and ADHD symptoms 

in determining parenting stress level.

Limitations of the findings include that both predictors and criterion variables were derived 

from cross-sectional mother’s self-report. The self-report nature of the data explain in part 

the non-independence observed between mother personality and ADHD (informant bias). 

Further, some correlation is to be expected, given the ubiquitous overlaps in 
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psychopathology. Also, baseline measures for the two groups occurred two years apart. 

Another limitation is that by restricting to biological mothers, we were not able to use the 

whole MTA sample, leaving out adoptive parents and cases where the father was primary 

caregiver. The focus on mothers prevents generalization to all parents; fathers may show 

different findings. Also, it is possible that the sample was not representative of mothers of 

children with ADHD, because enrolling their child in a study that required much effort could 

be a form of coping that distinguished this sample from most mothers of children with 

ADHD.

The findings confirm that biological mothers of children with ADHD are more stressed than 

biological mothers of children without ADHD. This high level of stress could lead to an 

increase in family conflict, undermine positive parenting resources, negatively influence the 

family process, and exacerbate child dysfunctional behaviors. More research is needed to 

identify other potential moderators of parenting stress for mothers raising a child with 

ADHD in order to tailor (and improve) child and family treatments. Based on the association 

observed between depressive symptoms and parenting behaviors in the MTA sample (Gerdes 

et al., 2007), and with parenting stress in general (Theule, 2012), maternal depressive 

symptoms would be a good potential moderator. However, we decided not to enter maternal 

depression into the current models because although the neuroticism scale of the NEO is not, 

strictly speaking, a measure of depression, neuroticism has been associated with depressive 

symptoms on both theoretical and empirical grounds (Trull & Sher, 1994; Watson & Clark, 

1984). Many of the items of the neuroticism scale demonstrate good face validity with 

respect to depressive symptoms (e.g., I am seldom sad or depressed, Sometimes I feel 
completely worthless).

Regarding future research, presence of support in the family environment, such as partner 

level of involvement in parenting, warrants further study. Before concluding that mother’s 

personality assessment is not relevant to tailoring a child’s ADHD treatment, we might 

evaluate other related constructs (e.g. maternal temperament, or parenting strategies) or 

assess whether a multifactor view of the NEO personality traits (trait combinations instead 

of using a single factor approach) reveal other results than those observed here. Also, it may 

be fruitful to test alternative models that consider the impact of maternal characteristics on 

parenting behaviors, child behaviors, response to treatment, and parenting stress.
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Figure 1. 
The relationship between maternal level of conscientiousness and parenting stress in the 

MTA and LNCG samples. Conscientiousness (x axis) was centered on the pooled sample 

mean. Conscientiousness protects against parenting stress for LNCG mothers, who do not 

have a child with ADHD, but not for MTA mothers, who have a childwith ADHD. The 

diverging lines suggest that having a child with ADHD neutralizes the protective effect of 

conscientiousness against parenting stress. Estimate intercept differences between groups at 

different levels of conscientiousness (pooled −2SD, −1SD, Mean, +1SD and +2SD) are 

offered with their respective 95% CI in the right panel. The dark dots represent sample 

means for the MTA group (upper left) and the LNCG (lower right).
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Figure 2. 
The relationship between maternal ADHD index level and parenting stress in the MTA and 

LNCG samples. CAARS ADHD index level was centered on the pooled sample mean (x 

axis = 0). The convergence of lines suggests that having a child with ADHD or the mother 

having ADHD herself has similar effects on the level of parenting stress. Estimate intercept 

differences between groups at different levels of CAARS ADHD Index (pooled −1SD, 

Mean, +1SD and +2SD) are offered with their respective 95% CI in the right panel. Black 

dots represent PSI composite and CAARS ADHD index sample means for LNCG lower 

(left) and MTA (upper right). X axis values are raw CAARS ADHD index scores.

Algorta et al. Page 16

J Atten Disord. Author manuscript; available in PMC 2018 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Algorta et al. Page 17

Table 1

Sociodemographic and clinical characteristics of LNCG and MTA biological mothers.

Variables LNCG Mothers (n=237) MTA Mothers (n=430) t-test or χ2 p

Child Age at baseline, M (SD) 9.87 (1.10) 7.80 (.81) 27.54 <.001

Mother Age when child was born, M (SD) 29.17 (5.82) 28.10 (5.77) 2.28 .02

Mother Age at completing NEO, M (SD) 39.03 (6.00) 36.28 (5.76) 5.82 <.001

Married, n (%) 186 (79) 314 (73) 2.73 .11

High school or more education., n (%) 223 (95) 410 (95) 0.24 .71

Full time job, n (%) 116 (49) 234 (54) 1.84 .19

Income, $<40.000, n (%) 83 (36) 201 (47) 6.72 .01

Public assistance, welfare, n (%) 27 (11) 60 (14) .85 .40

Mental/nervous problems, n (%) 30 (13) 88 (21) 5.19 .02

NEO Five Factor Inventory, M (SD)

 Neuroticism 1.37 (.53) 1.72 (.68) −6.76 <.001

 Extraversion 2.43 (.45) 2.37 (.50) 1.61 .11

 Openness 2.24 (.45) 2.26 (.47) −.34 .74

 Agreeableness 2.92 (.41) 2.79 (.41) 3.81 <.001

 Conscientiousness 2.98 (.46) 2.75 (.55) 5.35 <.001

Conners Adult ADHD rating Scales, M (SD)

 Inattention/Cognitive Problems .52 (.37) .72 (.55) −4.72 <.001

 Hyperactivity/Restlessness .59 (.37) .79 (.52) −4.88 <.001

 Impulsivity/Emotional Lability .49 (.34) .68 (.42) −5.83 <.001

 CAARS ADHD Index .53 (.30) .73 (.43) −7.03 <.001

Parent Stress Index Composite, M (SD) 23.33 (16.35) 44.26 (19.06) −13.88 <.001

Note. The 2-year difference in children’s age at baseline, and part of the 3-yr. difference in mother’s age when the NEO was completed are 
reflecting artifacts of the design: the baseline evaluation of the MTA children and mothers occurred 2 years earlier than the matched LNCG 
children and mothers.

LNCG=Local Normative Comparison Group; MTA=Multimodal Treatment Study of ADHD.

ADHD Index = average of the 3 relevant CAARS factors. The Parent Stress Index Composite, was transformed into percentage of maximum 
possible (POMP) scoring in order to facilitate interpretation (range score 0 to 100).
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