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Introduction: Attention-deficit/hyperactivity disorder (ADHD) symptoms in adults interfere with parental functioning. Dysfunctional parental cognitions may play a role in this impairment. Despite the importance of parental cognitions on parents and children’s outcomes, up to now, no systematic review or meta-analysis of these findings is available. To fill this gap, this meta-analysis aimed to evaluate the relationship between adult ADHD symptoms and parental cognitions.

Methods: We conducted searches in Web of Science, PubMed, and ProQuest from January 2000 to June 2023. Studies were included if they provided data on the relationship between parental ADHD symptoms and parental cognitions by means of a row correlational coefficient, or means and standard deviation were reported for each study group. A random-effects model was used. Publication bias was assessed by funnel plot and Rosenthal’s fail-safe N. Moderator analyses were conducted by means of subgroup analysis and meta-regression analyses.

Results: Fifteen published papers were included (N = 2851), and 51 effect sizes were analysed. The weighted mean effect size was small but significant (Fisher’s Z = 0.186, k = 15, 95% CI [0.120 – 0.252], z = 5.539, p < 0.001), indicating that ADHD symptoms in adults are associated with more negative and less positive parental cognitions. The Fail-Safe N analysis suggested a robust effect. Tweedie’s trim and fill results suggested that five studies were missing; after five missing studies had been imputed, the mean overall effect size dropped to 0.116 (0.080 – 0.152). There was significant heterogeneity among effect sizes. The methodology of the study was found to be a significant moderator. Meta-regression analyses revealed that the lower age of the parent and the child were related to more negative parental cognitions.

Discussion: Though the analysis might be inflated by publication bias, our results suggest a significant association between ADHD symptom level and dysfunctional parental cognitions. Biased negative perceptions of the parental role, the child and co-parenting may play a central mediator role between parental ADHD and parent and child outcomes. Given the familiar nature of ADHD, targeting dysfunctional parental cognitions in parent training programs is warranted.

Systematic review registration: osf.io/pnur7.
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1 Introduction

Attention-deficit/hyperactivity disorder (ADHD) (1) is one of the most prevalent chronic neuropsychiatric disorders evolving in childhood and continuing into adulthood in 4–77% of the cases (2). ADHD in adults has a worldwide prevalence of 2–3% (3, 4). About 70 to 75% of adults with ADHD are diagnosed with at least one comorbid mental disorder (5), e.g., mood and anxiety disorders (6), disruptive disorders (6), bipolar disorder (7), substance use and substance use disorders (8–10), behavioral addictions (11), insomnia (12), and personality disorders (13). In addition to the core symptoms of inattention and hyperactivity/impulsivity, emotional dysregulation (14), and executive function deficit (15, 16) are the characteristics of adult ADHD that lead to impaired functioning in multiple areas of life (17, 18) including the interpersonal domain (19–21).

Parenting is one of the important interpersonal functions ADHD symptoms in adults may interfere with (22). In their meta-analytic review, Park and Johnston (23) found that higher levels of ADHD symptoms in the parent are associated with less positive and more harsh and lax parenting behaviors. Effect sizes were small but robust across ADHD symptom clusters, parents’ gender, and children’s age. Furthermore, parental ADHD symptoms have been reported to be the strongest predictor of parenting stress, even after controlling for the child’s ADHD symptoms and oppositionality (24). Intervention research revealed that high levels of maternal ADHD symptoms undermine the effectiveness of behavioral parent training in parents of children with ADHD (25, 26). It has been suggested that cool and hot executive dysfunctions and self-regulation deficits may account for these impairments (27).

Self-regulation and underlying executive functions are thought to be fundamental to successful adaptation to the cognitively and emotionally demanding challenges of parenting (28). Information processing during parent–child interactions, regulation of negative emotions and inhibition of automatic reactions in stressful child-rearing situations, and flexible adaptation of emotional and behavioral responses to changing developmental demands require intact working memory capacity, inhibitory control, frustration tolerance, the ability to delay gratification, cognitive flexibility, self-monitoring, planning, problem-solving and organization skills (29–31). Less effective executive functioning was shown to be related to higher levels of harsh and lower levels of warm parenting (32) and risk of physical abuse through emotional dysregulation (33). Beyond the direct association between executive function deficit and negative parenting, there is some evidence of the moderating effect of inhibitory control on the relationship between parental hyperactive/impulsive symptoms and overreactive parenting, as well as inattention and lax parenting (34).

Deficits in self-regulation and executive functions not only affect behavior but also interact with environmental challenges in forming the individual’s views of the self and the world from the person’s formative years (35, 36). Consequently, more negative self-concepts and lower levels of general self-efficacy (37), and self-esteem (38), especially when untreated (39), have been reported in adults diagnosed with ADHD. According to narrative reviews, the self-concept of adults with ADHD could be characterized by maladaptive beliefs about the self, i.e., failure, impaired self-control, being different from others and a sense of inadequacy (40, 41). Furthermore, some evidence refers to higher levels of more situational negative automatic thoughts in adults with ADHD compared to healthy controls (41). Besides studies on negative thinking styles, there is a growing recognition that dysfunctional cognitions in adult ADHD may also be irrationally positive or optimistic (42).

It is plausible to assume that stressful child-rearing situations may trigger these dysfunctional cognitions in parents with ADHD, resulting in a biased negative perception of the parental role and the child. Repeated failure in parenting situations resulting from core deficits in ADHD and frequent negative feedback about the person’s parenting skills may also lead to increased parental stress and low parental self-efficacy which in turn may negatively affect the parent–child relationship and parenting behavior. In that way, dysfunctional parental cognitions may play a central mediator role between parental ADHD and parent and child outcomes (27). On the other hand, a positive bias by means of an overestimation of positive parenting behaviors in adults with ADHD (43) may lead to an irrationally increased parental self-efficacy.

Despite the importance of parental cognitions on parents’ and children’s functioning and the growing evidence of biased parental cognitions associated with adult ADHD, up to now, there is no systematic review or meta-analysis of these findings is available.

To fill this gap, this meta-analysis aimed to evaluate the relationship between adult ADHD symptoms and parental cognitions. We aimed to address this question in both dimensional and categorical approaches. More specifically, our research questions were: Are higher levels of ADHD symptoms in adults related to more negative and less positive parental cognitions? Do adults with ADHD report more negative and less positive parental cognitions than healthy or non-clinical controls? Based on the literature reviewed above, we hypothesized that higher levels of parental ADHD symptoms would be associated with more dysfunctional parental cognitions.

Further research questions were related to possible moderators: Does the relationship between adult ADHD symptoms and parental cognitions vary across the child’s age groups, parent’s gender, ADHD symptom clusters, and different types of cognitions: across cognitions about the self as a parent (i.e., parental self-efficacy beliefs, the perception of the parental role as rewarding or burdensome), the child (i.e., attitudes toward the child, attributions for the child’s behavior), and co-parenting; by valence of the cognition (negative/positive); and, by stability of the cognition (stable/situational)?



2 Materials and methods

Methods have been developed following the recommendations of the Preferred Reporting Items for Systematic Reviews and Meta-Analyzes (PRISMA) 2020 Statement (44). The protocol of the study has been preregistered at OSF.1


2.1 Inclusion and exclusion criteria


2.1.1 Type of publication

Original studies published in peer-reviewed journals between January 2000 and May 2023, or dissertations/theses uploaded in repositories and available in full were considered. Only empirical studies were included, and case studies, case series, as well as studies applying qualitative methodologies were excluded. We also contacted some of the authors of existing papers for possible non-published studies.



2.1.2 Population

Studies involving both clinical and non-clinical parent samples were included. We did not have any exclusion criteria regarding comorbidities, demographic or SES characteristics of the sample, or the geographic location of the study. Studies were included regardless of the past and current treatment of the participants.



2.1.3 Outcome

The primary outcome was the relationship between parental ADHD symptom level and parental cognitions by means of a standardized correlational coefficient. The definition of ADHD was based on the relevant versions of the Diagnostic and Statistical Manual of Mental Disorders, fourth edition, text revision (DSM-IV-TR (45)), and fifth edition [DSM-5 (1)]. Predominantly inattentive, predominantly hyperactive/impulsive, and combined presentations were all included in the definition. Parental cognitions were defined as cognitions about parenting, the parental role, the self as a parent, the child, and co-parenting. The distinction between parental cognitions and behavior is not always clear; we included studies focusing on expectations, perceptions, attitudes, attributions, beliefs, and values, but excluded constructs that are traditionally referred to in the literature as parenting practices, parenting styles, or parenting behaviors (e.g., warmth, nurturance, overprotectiveness) even if they include a cognitive component. A distinction between parental cognitions and parenting stress defined as “aversive psychological and physiological reactions arising from attempts to adapt to the demands of parenthood” (46, page 6) was also made and studies assessing parenting stress were excluded.

Regarding the measurement of study variables, we had two criteria. First, regarding the measurement of ADHD, we included studies that assessed the actual severity of ADHD symptoms with a reliable and valid instrument (a structured clinical interview or a questionnaire) or established ADHD diagnosis in the clinical group with a reliable and valid structured or at least semi-structured clinical interview and assessed mental disorders in the comparison group by using the same procedure. Studies using a patient group with a self-reported ADHD diagnosis only, or a childhood diagnosis of ADHD without measuring current symptom severity, were excluded. Second, studies must have included a valid and reliable measure for the assessment of any type of parental cognitions defined above. Studies using self-report, partner-report, or behavioral observation were included.

In the end, for their inclusion, studies must have met one of the following criteria (1): the relationship between parental ADHD symptoms and parental cognitions was reported by means of a row correlational coefficient or (2) means and standard deviation were reported for both the ADHD diagnosed parent-group and for at least one comparison group (non-clinical or healthy controls, or a patient group with other mental disorders but not ADHD).




2.2 Search strategy


2.2.1 Data-bases

Electronic searches were performed (BK, JJ) in the following databases: Web of Science, PubMed, and ProQuest including Dissertations and Theses.



2.2.2 Keywords

Keywords for ADHD and parental cognitions were combined. The final search term is shown in Supplementary Table S1.



2.2.3 Further specifications

Only English-language papers were included. The date of publication or submission year of the dissertation/thesis must have been between January 2000 and May 2023.



2.2.4 Additional search

We conducted searches in the reference lists of previous review papers and in reference lists and citations of the papers found by the machine search.




2.3 Identification and selection of studies

Studies identified by electronic and manual searches – after removing duplicates – were evaluated by two independent researchers (KB, LF), according to their titles and abstracts. The final list was agreed upon, and discrepancies were resolved by consensus between the two researchers. The full-text version of the papers of the final list was downloaded and assessed for eligibility by two independent researchers (FL, JJ). Discrepancies were resolved by consensus between the two researchers. We linked together multiple reports from the same study, and for the same analysis, the highest quality report was considered (e.g., a published paper instead of a dissertation). From longitudinal studies, only baseline data was included.



2.4 Data extraction

The following data were extracted and inserted in an Excel sheet by two independent researchers (FL, JJ): publication details (citation, year, country); design (correlational, comparison of multiple groups); study participants, sample size, mean age of parents, % of mothers in the parent sample, mean age of children, children’s age range, % of boys in the sample, sample characteristics (populational/clinical, type of comparison group, comorbid characteristics of clinical groups); method to establish parents’ ADHD diagnosis and/or assessment of adult ADHD symptoms, cluster of ADHD symptoms measured (inattention, hyperactivity/impulsivity, combined); characteristics of parental cognitions assessed: valence (negative/positive), stability (stable/situational), reference (self/child/co-parenting), domain (self-efficacy/role/attitude/attribution), method (self-report/partner-report/observational), measure. Data from measures assessing positive cognitions were recoded, in that way higher scores represented lower levels of positive cognitions.



2.5 Assessment of study quality and bias

Study quality and bias assessment were conducted by two independent researchers (MM, BK) by using the modified version Effective Public Health Practice Project (EPHPP) Quality Assessment Tool for Quantitative Studies (47). Discrepancies were resolved by consensus between the two researchers.



2.6 Statistical analyzes

The Comprehensive Meta-analysis (48) software was used for the analysis. We used random effect models which include sampling and study-level errors. All effect sizes were transformed to Pearson’s correlational coefficients, which then was standardized using Fisher’s transformation. The overall effect size was calculated and reported as Fisher’s Z value. The heterogeneity between studies was tested with Cochran’s Q test and with I2 values (0–40%: not important; 30–60%: moderate, 50–90% substantial, 75–100%: considerable heterogeneity). Publication bias was assessed visually by funnel plot and Rosenthal’s fail-safe N (49). If publication bias was detected, we adjusted for this using Duval Tweedie’s method (48).

Moderator analyzes were conducted by means of subgroup analysis in case of categorical moderators: the children’s age groups, the parent’s gender, ADHD symptom clusters, stability of the cognition (stable/situational), by the valence of the cognition (positive/negative), across cognitions about the self as a parent (i.e., parental self-efficacy beliefs, the perception of the parental role as rewarding or burdensome), the child (i.e., attitudes toward the child, attributions for the child’s behavior), and co-parenting; and the method of assessing parental cognitions (observation, self-report, partner-report). We conducted meta-regression analyzes of the moderating effect of publication year, study quality, the mean age of children and parents, the ratio of boys, and the ratio of mothers in the sample. The stability of the results and the influence of studies were tested using leave-one-study-out sensitivity analysis. Effect sizes were tested for potential outliers and standardized residuals over +/− 3.29 were excluded.




3 Results


3.1 Study selection

The flowchart of the eligible studies is represented in Figure 1. In three databases we identified 488 records. After removing duplicates, 402 records were screened by title, from which 81 papers were sought for retrieval and 27 full texts were assessed for eligibility criteria. Eleven studies did not assess parental ADHD (50–60), two studies did not report the correlational coefficients between parental cognition and ADHD symptoms (61, 62), and two studies used self-reported ADHD diagnosis (63, 64), therefore these studies were excluded. After contacting the authors we excluded an additional study (65) because its sample was highly overlapping with another study of the same research group (66). We conducted searches in citations and references of existing papers and identified seven additional records. They were all assessed for eligibility. According to the authors contacted, one study (67) used the same sample as a previously included paper (68), and there were two dissertations (69, 70) among the records for which the published versions were also identified. These three records were excluded. Taken together, 11 papers from the database search and 4 additional papers from the citation and reference search were included (Figure 1).
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FIGURE 1
 PRISMA flow-diagram (44).


Fifty-one effect sizes of 15 published papers were included in the analyzes (N = 2,851). For study characteristics, see Table 1.



TABLE 1 Study characteristics.
[image: Table1]



3.2 Study characteristics


3.2.1 Quality of studies

Most of the studies involved can be rated as studies with strong quality assessment, but there are some points where we found some weaker rates (Supplementary Table S2). In connection with the aspects of selection bias, there are 6 studies in which we cannot tell what percentage of selected individuals have agreed to participate (66, 68, 71–74). In two studies there are questions about the selection of the appropriate target population (75, 76). Questions regarding the blinding procedure show that we have one study in which they do not provide any information about the awareness of the participants (77). According to other aspects strong ratings could be given.



3.2.2 Samples

Seven studies involved community samples of parents (72, 75–80). Three studies’ participants were parents of children with and without ADHD diagnosis (66, 74, 81) and five studies involved only parents of children with ADHD (68, 71, 73, 82, 83). Two studies reporting group comparisons (77, 83) grouped community samples of parents according to varying levels of ADHD symptoms. Eight studies involved only mothers, and mothers were overrepresented in almost all samples except for three studies involving mother–father dyads (66, 71, 74). Four studies involved only parents of boys, and boys were overrepresented in six further samples. According to the age of children, a single study involved first-time expectant women (77, 78), one study involved parents of 6-month-old infants (79, 80), two studies involved parents of preschool-aged children, eight studies involved parents of school-aged children, and three studies used mixed samples.



3.2.3 Measures for parental ADHD

All studies used reliable and valid rating scales for assessing current parental ADHD symptom levels. Three studies used the Current Symptom Scale of the ADHD Behavior Checklist for Adults [ABCA (84)], three measured parental ADHD symptoms with the Adult AD/HD Rating Scale [AARS (85)], three studies reported ADHD symptoms according to the Barkley Adult ADHD Rating Scale–IV [BAARS-IV (86)], and four studies used the Conners’ Adult ADHD Rating Scale [CAARS (87)]. The Adult ADHD Self-Report Scale [ASRS (88)] was used in three studies. Most of the studies used the total scores of the scales, only a single study reported results for inattention and hyperactivity/impulsivity symptom scores separately. A single study used composite scores of the Adult Self Report, Attention Problems subscale (ASR) of the Achenbach System of Empirically Based Assessment [ASEBA (89)] and the Conners’ Adult ADHD Rating Scale. One study used collateral informants, and another study used both self- and partner-reports, all other studies assessed ADHD symptoms using self-report.



3.2.4 Measures for parental cognitions

A variety of parental cognitions have been explored in the studies, including parental beliefs about the self as a parent (parental self-efficacy beliefs and expectations of and satisfaction with the parental role), attitudes toward the child (tolerance of misbehavior, parental critique, and empathy toward the child), and attributions of child (mis)behavior (controllability, intentionality, responsibility, perceived parental impact, locus of control). Most studies used self-report measures of parental cognition. One study gathered additional information from the partner, and three studies conducted behavioral observation.

Parental self-efficacy, i.e., the degree to which parents perceive themselves as capable of performing tasks associated with the parental role (90), was the most frequently assessed construct. It was measured by the Parental Sense of Competence Scale [PSOC (91, 92)] in four studies, but the Parental Cognitions and Conduct Toward the Infant Scale [PACOTIS (93)], the Parenting Sense of Efficacy Instrument (P-SEMI (94)), and the Parental Locus of Control Scale [PLOC (95)] were also used to evaluate parental self-efficacy. The PSOC was also used to assess the degree of satisfaction derived from the parenting role. The perception of strain related to one’s role as a caregiver was measured by the Caregiver Strain Questionnaire (CGSQ (96)), and the prenatal expectations regarding the infant and the future maternal role were assessed by the Prenatal Maternal Expectations Scale (PMES (97)).

Causal attributions about the child’s undesirable behavior were assessed by the modified Written Analog Questionnaire [WAQ (92, 98)] and the Attribution Rating Scale [ARS (75)]. The PLOC (95) was also used to assess whether parents view their child’s behavior as a direct consequence or outside the reach of their parenting efforts. A single study measured cognitive distortions related to attributions of negative child behavior and parenting by the Parental Cognitive Error Questionnaire [PCEQ (99)].

Attitudes toward the child, i.e., tolerance of misbehavior and parental empathy toward the child, were assessed by the Child Rearing Inventory (CRI (100)), and the Interpersonal Reactivity Index (IRI (101, 102)).

Two studies using behavioral observation assessed the parent’s perception of the child and their relationship by the Five-Minute Speech Sample [FMSS (103)]. In one study, relational schemas about the child were assessed during the structured clinical interviews using the coding system of the Camberwell Family Interview (104).

Cognitions about the alliance in raising a child with another parent were assessed in a single study using the Parenting Alliance Measure [PAM (105)].




3.3 Main analysis


3.3.1 Mean effect size

Across 15 studies, standardized residuals fell between −2.03 and 1.19 suggesting no outliers. The weighted mean effect size was small but significant [Fisher’s Z = 0.186, 95% CI (0.120–0.252), z = 5.539, p < 0.001], indicating that ADHD symptoms in adults are associated with more negative and less positive parental cognitions. Effect sizes ranged from −0.033 to 0.376, with all but one effect size in the expected direction and 10 of 15 effect sizes reaching statistical significance (Figure 2). Homogeneity analyzes indicated that there was a significant heterogeneity among effect sizes [Q(14) = 35.373, p = 0.001, I2 = 60.422].
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FIGURE 2
 Forest plot of the associations of adult ADHD symptoms and parental cognitions. RE, random effect. Effect size: Fisher’s Z.


Sensitivity analyzes were performed to test the robustness of the effect by omitting one study at a time from the random-effect model. Mean effect sizes fell between 0.176 and 0.202 indicating a robust effect.



3.3.2 Publication bias

The Fail-Safe N analysis revealed that approximately 273 additional studies would be needed to bring the overall effect size for the association between adult ADHD symptoms and parental cognitions to a non-significant level, which is larger than the tolerance level of 5 * k + 10 = 85, suggesting a robust effect. A funnel plot of observed and imputed studies is shown in Figure 3. Tweedie’s trim and fill results suggested that five studies were missing. Using trim and fill, after five missing studies had been imputed, the mean overall effect size dropped to 0.116 [0.080–0.152]. The rank correlation coefficient, Kendall’s tau was 0.43, p = 0.023, significant and Egger’s regression method produced an intercept of 3.779, which was also significant (p = 0.002), supporting a conclusion that publication bias was operating. Taken together, these analyzes suggest that, while the results might be inflated by publication bias, the adjusted mean effect size continues to show that there is a significant association between ADHD symptom level and dysfunctional parental cognitions.

[image: Figure 3]

FIGURE 3
 Funnel plot after trim and fill.





3.4 Subgroup analyzes


3.4.1 Children’s age groups

The association between adult ADHD symptoms and parental cognitions were significant across all age groups of children. The effect size was small in a single study involving pregnant women [Fisher’s Z = 0.244, k = 1, 95% CI (0.029–0.459), z = 2.220, p = 0.026], similar to another single study in mothers of six-months-old infants [Fisher’s Z = 0.286, k = 1, 95% CI (0.086–0.486), z = 2.801, p = 0.005]. The weighted mean effect size of two studies that involved parents of preschool-aged children was 0.358, k = 2, 95% CI [0.195–0.520], z = 4.317, p < 0.001, representing a medium effect. Across eight studies in parents of school-aged children, the weighted mean effect size was small [Fisher’s Z = 0.214, k = 8, 95% CI (0.157–0.272), z = 7.275, p < 0.001], with a nonsignificant heterogeneity [Q(7) = 5.954, p = 0.545, I2 = 0.000]. Taken together, these results indicated that higher levels of parental ADHD symptoms were associated with dysfunctional parental cognitions across the child’s age.



3.4.2 Parents’ gender

Only two studies reported results separately for mothers and fathers. The weighted mean effect sizes were not significant for mothers [Fisher’s Z = 0.075, k = 2, 95% CI (−0.225–0.375), z = 0.491, p = 0.624], with a significant heterogeneity [Q(1) = 4.123, p = 0.042, I2 = 75.747], and was small for fathers [Fisher’s Z = 0.269, k = 2, 95% CI (0.135–0.403), z = 3.940, p < 0.001], with a nonsignificant heterogeneity [Q(1) = 0.138, p = 0.711, I2 = 0.000].



3.4.3 Attention-deficit/hyperactivity disorder symptom clusters

Only a single study reported results separately for attention-deficit and hyperactivity/impulsivity symptoms. The mean effect sizes were not significant for both separate symptom clusters [Fisher’s Z = 0.089, k = 2, 95% CI (−0.023–0.201), z = 1.561, p = 0.119 and Fisher’s Z = 0.101, k = 2, 95% CI (−0.011–0.213), z = 1.774, p = 0.076, respectively]. The weighted mean effect size for studies using composite scores of the two ADHD symptom clusters was small, but significant [Fisher’s Z = 0.197, k = 14, 95% CI (0.125–0.268), z = 5.367, p < 0.001]. The heterogeneity was significant [Q(13) = 34.169, p = 0.001, I2 = 61.954].



3.4.4 Stable versus situational cognitions

Nine studies assessed stable cognitions, the weighted mean effect size was small [Fisher’s Z = 0.233, k = 9, 95% CI (0.169–0.297), z = 7.146, p < 0.001], with a nonsignificant heterogeneity [Q(8) = 5.739, p = 0.676, I2 = 0.000], and six studies focused on more situational cognitions, the weighted mean effect size was small [Fisher’s Z = 0.134, k = 6, 95% CI (0.030–0.238), z = 2.530, p = 0.011], but the heterogeneity was significant [Q(5) = 20.143, p = 0.001, I2 = 75.177].



3.4.5 Negative versus positive cognitions

Eight studies assessed negative parental cognitions. For these outcomes, the mean effect size was 0.145 [k = 8, 95% CI (0.048–0.241), z = 2.937, p = 0.003], and the heterogeneity was significant [Q(7) = 21.470, p = 0.003, I2 = 67.396]. Ten studies assessed positive parental cognitions, the mean effect size was 0.269 [k = 10, 95% CI (0.179–0.359), z = 5.876, p < 0.001], the heterogeneity was also significant [Q(9) = 22.037, p = 0.009, I2 = 59.160].



3.4.6 Self-referent cognitions

Across six studies, the association between self-referent cognitions and parental ADHD symptoms was significant, indicating that higher levels of the symptoms are related to more negative cognitions about the self. The weighted mean effect size was small/medium [Fisher’s Z = 0.287, k = 6, 95% CI (0.201–0.373), z = 6.551, p < 0.001], the heterogeneity was not significant [Q(5) = 2.520, p = 0.773, I2 = 0.000]. More specifically, the weighted mean effect size for the relationships between parental sense of competence and adult ADHD symptoms was 0.331 [k = 6, 95% CI (0.220–0.442), z = 5.848, p < 0.001] indicating a medium effect. The heterogeneity of the effect was not significant [Q(5) = 8.264, p = 0.142, I2 = 39.500].



3.4.7 Cognitions about the child

Across nine studies, the weighted mean effect size for the association for parental ADHD symptoms and cognitions about the child was 0.125 [95% CI (0.054–0.197), k = 9, z = 3.445, p = 0.001, Q(8) = 17.148, p = 0.029, I2 = 53.346], representing a small effect. When analyzing different types of child-referent cognitions separately, results revealed, that, across six studies, the weighted mean effect size indicated that higher levels of ADHD symptoms in the parent are associated with more negative parental attitudes toward the child [Fisher’s Z = 0.120, 95% CI (0.061–0.179), k = 6, z = 3.980, p < 0.001], with a nonsignificant heterogeneity [Q(5) = 5.824, p = 0.324, I2 = 14.149]. The weighted mean effect size was small, however. Across three studies, parental attributions about the child’s behavior were not significantly related to parental ADHD symptoms [Fisher’s Z = 0.158, k = 3, 95% CI (−0.084–0.399), z = 1.280, p = 0.200], with a significant heterogeneity among the effect sizes [Q(2) = 10.590, p = 0.005, I2 = 81.114].



3.4.8 Cognitions about co-parenting

Only a single study reported the relationships between adult ADHD symptoms and cognitions about co-parenting, effect size was small but significant [Fisher’s Z = 0.277, 95% CI (0.100–0.455), z = 3.061, p = 0.002], indicating that parents with higher levels of ADHD symptoms have a more negative perception of their collaboration in raising a child with another parent.



3.4.9 The method of assessing parental cognitions

Across three observational studies, the weighted mean effect size for the association of adult ADHD symptoms and parental cognitions was nonsignificant [Fisher’s Z = 0.102, k = 3, 95% CI (−0.003–0.207), z = 1.908, p = 0.056], with a nonsignificant heterogeneity [Q(2) = 3.428, p = 0.180, I2 = 41.660]. Twelve studies used self-report measures for assessing parental cognitions, the weighted mean effect size was 0.218 [k = 12, 95% CI (0.140–0.297), z = 5.429, p < 0.001], with a significant heterogeneity [Q(11) = 28.859, p = 0.002, I2 = 61.883], representing a small but significant effect. Only a single study used a partner report, the effect was non-significant [Fisher’s Z = 0.065, 95% CI (−0.159–0.290), z = 0.570, p = 0.569].




3.5 Meta-regression analyzes

Meta-regression analyzes revealed that publication year (b = −0.006, SE = 0.005, z = −1.06, p = 0.290), quality rating (b = 0.004, SE = 0.022, z = 0.17, p = 0.867), the ratio of boys (b = −0.001, SE = 0.002, z = −0.78, p = 0.434), and ADHD diagnoses in children (b = −0.001, SE = 0.001, z = −1.54, p = 0.125), and the ratio of mothers in the sample (b = 0.004, SE = 0.002, z = 1.54, p = 0.124) did not have a significant effect, while the effects of parents’ mean age (b = −0.017, SE = 0.008, z = −2.18, p = 0.029) and the mean age of children (b = −0.021, SE = 0.009, z = −2.39, p = 0.017) were significant. The lower mean age of the parent and the child were related to more negative parental cognitions.




4 Discussion


4.1 Parental ADHD symptoms and dysfunctional cognitions

Parental beliefs and expectations about the parental role, the parents’ attitudes toward the child and their causal attributions about the child’s behavior play a potentially important role in shaping developmental trajectories (106). A growing body of research reported that ADHD symptoms in adults are associated with dysfunctional cognitions in general (37–39, 42, 107–110), and more specifically, in the parenting domain (66, 68, 71–75, 80–83). However, our meta-analysis was the first that aimed to assess the relationships between parental ADHD symptoms and parental cognitions.

We were able to include 15 studies of overall strong quality. As hypothesized, the analysis revealed a significant association between parental ADHD symptoms and dysfunctional parental cognitions; parents with higher levels of ADHD symptoms reported less positive and more negative parental cognitions. The weighted mean effect size was small, however. Though the analysis suggested that a publication bias may inflate the results, the effect was robust and remained significant after five missing studies had been imputed.

It is important to note that, though previous research found overly optimistic dysfunctional automatic thoughts about efficacy and performance in adult ADHD, leading to procrastination and avoidance (42), our meta-analysis did not provide any evidence for positively biased parental cognition. On the contrary, ADHD symptoms were related to less positive cognitions about the self as a parent.

The results suggest that stressful child-rearing situations may trigger dysfunctional cognitions in parents with ADHD, resulting in a biased negative perception of the parental role, the child and co-parenting. Repeated failure in parenting situations resulting from emotional dysregulation and executive function deficits related to ADHD (14–16) and frequent negative feedback about the person’s parenting skills may also lead to increased parental stress and negative cognitions, which in turn may negatively affect the parent–child relationship and parenting behavior (106). In that way, dysfunctional parental cognitions may play a central mediator role in the relationship between parental ADHD symptoms and parent and child outcomes.

ADHD in adults is often accompanied by other mental disorders (5). In this meta-analysis, we could not statistically control for comorbid symptoms, but the results of individual studies suggest that comorbid conditions do not fully explain the relationship between parental ADHD symptoms and dysfunctional parental cognitions. For example, Ninowski et al. (78) found that, after controlling for comorbid symptoms, ADHD symptoms still predicted less positive expectations about the infant and the future parental role in a sample of first-time expectant women. The results suggest that the relationship between parental ADHD and dysfunctional cognitions is not exclusively mediated by comorbid symptoms.

Not only do parental characteristics affect parental cognitions, but they also may be driven by the child’s characteristics. Previous meta-analyzes indicated that genetically influenced behaviors in the child affect and shape parental behavior (111), and, more specifically, externalizing symptoms in the child elicit changes in parents’ psychological stress and parenting practices (112). A recent study found that ADHD polygenic scores in the child significantly predicted lower levels of parental involvement and monitoring and higher levels of inconsistent discipline through the child’s ADHD symptoms after controlling for parental ADHD symptoms (113). It is plausible to assume that this evocative effect also exists in relation to parental cognitions. We could not control our analyzes for the child’s ADHD symptoms. However, Psychogiou and et al. (72) reported a significant negative association between parental empathy toward the child and the child’s ADHD symptoms, even when parental ADHD symptoms were included in the model, suggesting that child-driven effects might also operate on parental cognitions. Therefore, both the child’s and the parent’s characteristics should be incorporated into explanatory models of parental cognitions.

Because of the heterogeneity of the effects, we conducted several subgroup analyzes and meta-regressions to uncover factors affecting the relationship between parental ADHD symptoms and parental cognitions. The effect was small but significant across all age groups of children, for both stable and situational cognitions, for negative and positive cognitions, and for cognitions about the self, the child, and co-parenting. Across six studies assessing parental sense of competence, the weighted mean effect size reached the medium level. According to previous research, low general self-efficacy may be a central maladaptive belief in adults with ADHD (39). On the other hand, general self-efficacy was shown to be the strongest predictor of parental self-efficacy (114). In that way, lower levels of perceived parental competence may be related to more general beliefs about the person’s ability to meet responsibilities in different roles in life. Parental self-efficacy beliefs were shown to be related to several positive parent and child outcomes (115, 116) and served as mediators of treatment effects on parenting (117). Therefore, addressing dysfunctional cognitions about the parenting role and the person’s abilities to raise a child may be crucial in parent interventions when working with parents with ADHD symptoms.

Meta-regression analyzes indicated that the lower age of the parent and the child were related to more negative parental cognitions. Previous research revealed mixed evidence on age-related changes in parental cognitions. The older age of the parent was shown to be related to higher satisfaction with the parental role (118) but not to higher levels of parental self-efficacy (119). However, ADHD symptoms were shown to decline with age (120) in both the parent and the child, which may explain the decrease in the strengths of the association between parental ADHD symptoms and dysfunctional cognitions in our analysis.

The methodology of the studies was found to be an important moderator. Across 12 studies using self-report measures for assessing parental cognitions, the weighted mean effect size was small but significant. However, the association between parental ADHD symptoms and dysfunctional cognitions were non-significant across three observational studies and in a single study using partner report. This is in line with the results of a meta-analysis on the relationship between adult ADHD symptoms and parenting behavior (23), in that Park and Johnston found a larger effect in studies using self-report for both ADHD symptoms and parenting behavior than in studies using other methodologies. Though self-report is undoubtedly the most valid source of information about the individual’s beliefs, attitudes and attributions, self-report measures are susceptible to measurement error, especially social desirability biases. Self-report on ADHD symptoms may also be biased by executive function deficits and comorbid conditions such as depressive symptoms. On the other hand, behavioral observation may be prone to reactivity bias. Our results draw attention to the need for multi-method, multi-informant research in parental psychopathology, dysfunctional cognitions, and parental functioning.



4.2 Limitations and call for further research

Several factors might impact our results, limit the generalizability of the findings, and call for further research.


4.2.1 Biased samples

The studies involved in the meta-analyzes used community samples or parents of children with ADHD, but none of them used adult ADHD samples. The limited range of ADHD symptoms displayed in the parents in these samples might contribute to the overall small effect sizes found in the analyzes. Further research is warranted on parents with a clinical diagnosis of ADHD.

Mothers were overrepresented in most of the samples. In previous studies, gender differences have been reported in symptom presentation, prevalence, comorbid profile, and social perception of ADHD symptoms (121, 122). Women may be more likely to show symptoms of inattention rather than hyperactivity/impulsivity, which may lead to delayed referral and diagnosis (122, 123). Furthermore, mothers and fathers may differ in their perception and parenting of a child with ADHD (124). These gender differences might impact the results of our analyzes; future research should focus on other caregivers as well.

Furthermore, boys were overrepresented in most samples. However, gender differences were reported in symptom presentation (125), etiology (126), referral (127), and, more importantly to our topic, in parental perception of ADHD (128); in that way, it is plausible to assume that child’s gender may impact parental cognitions.



4.2.2 Studies from high-income countries

We included only English language publications, which is a clear limitation of the study. Perhaps related to this, two-thirds of the studies involved in the meta-analysis were conducted in North America, and one-third of them in North and Western Europe, in that way all of them came from high-income countries. Though the prevalence of ADHD is similar across countries with different levels of income, according to a recent narrative review (129), access to treatment, especially to psychological interventions, is overall limited in low and medium-income countries, which might have an impact on parents’ perception of the symptoms of and knowledge about ADHD and effective parenting. Cultural differences have also been reported in the structure of ADHD symptoms (130), and therefore, more research is needed in different cultural contexts.



4.2.3 Constructs and measurement issues

Another limitation of the meta-analysis was that the concepts in the field of parental cognitions are sometimes overlapping and not well-defined (106); it was difficult to draw a conclusion across studies using varying constructs and measures of parental attitudes, attributions, and beliefs. On the other hand, the distinction between parental cognition and behavior was not always clear in previous theories and research. Though we excluded such constructs from the analysis that are traditionally referred to in the literature as parenting practices, parenting styles, or parenting behaviors, we are aware of the fact that these concepts also include a cognitive component. Furthermore, the categorization of parental cognitions as stable or situational is somewhat arbitrary (106), they are more likely two endpoints of the single continuum than distinct categories, and therefore these characteristics could be better treated dimensionally. Similarly, because parenting involves an interaction between the parent and the child, it was sometimes debatable whether the reference of the cognition was the parent, the child, or the interaction per se.



4.2.4 The low number of independent contrasts

Because of the low number of independent contrasts in most moderators, we decided to report preliminary descriptive results of subgroup analyzes, i.e., the average effects in the different categories without statistically contrasting them. With more cumulating evidence these issues should be revisited.

Only one study included pregnant women (78), and a single study used a sample of mothers of infants (79). Even in this early period, maternal ADHD symptoms were associated with more negative expectations about the parental role and lower parental self-efficacy. These results suggest that parent characteristics could influence parental cognitions beyond child-driven effects. On the other hand, they draw attention to the importance of early prevention programs in mothers living with ADHD. More research is needed in this field.

Only a single study reported the relationships between parental cognitions and symptoms of inattention and hyperactivity/impulsivity separately, and all other studies used the total score of the rating scales as a general measure of ADHD symptoms. However, previous research found different associations of attention deficit and hyperactivity/impulsivity factors with comorbid conditions, cognitive variables, and different domains of functional impairment (131). Therefore, further research should explore the impact of different symptom domains on parental cognitions.

The interpersonal problems associated with adult ADHD are not limited to the parent–child relationship but can also affect cooperation between parents (74). Although a recent meta-analysis found that coparenting was associated with child mental well-being (132), only one study has examined the relationship between parental ADHD and coparenting. Further studies are needed in this area.



4.2.5 Cross-sectional data

We analyzed cross-sectional data which did not allow us to test cause-effect relationships. Longitudinal studies are needed to uncover the possible bidirectional nature of parental ADHD symptom-level and dysfunctional cognitions.





5 Conclusion

Despite these limitations, the present study contributed to the research on parental cognitions by giving insight into the strength of the association between parental ADHD symptoms and parental cognitions. Though the analysis might be impacted by publication bias, our results suggest a significant association of small effect size between ADHD symptom levels and dysfunctional parental cognitions. Dysfunctional parental cognitions may play a central mediator role between parental ADHD and parent and child outcomes. Considering the high heritability of ADHD (133), and the huge amount of evidence on its familiar risk factors (134, 135), targeting parental cognitions in parent training programs is warranted.
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