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Abstract

We conducted a qualitative review (n = 15 manuscripts) and meta-analysis (n = 9 manuscripts) of 

the extant literature to evaluate the prevalence and morbidity of subthreshold Attention Deficit 

Hyperactivity Disorder (ADHD). Our qualitative review showed that a sizable minority (mean: 

17.7%) of clinically referred and non-referred children met a priori definitions of subthreshold 

ADHD. Those affected exhibited significantly higher rates of family dysfunction, cognitive 

impairment, executive dysfunction, interpersonal and school deficits, temperament problems, 

psychiatric comorbidity, and juvenile delinquency compared to children with no ADHD 

symptoms. These deficits were highly consistent with those observed in children with full 

threshold ADHD. These findings indicate that children with subthreshold ADHD symptoms are at 

significantly greater risk for negative outcomes in a wide range of non-overlapping functional 

domains worthy of further clinical and scientific consideration.
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1. Introduction

Attention Deficit Hyperactivity Disorder (ADHD) symptoms are likely to emerge over time 

as cognitive and educational demands become more prominent. This developmental 

trajectory predicts that some children with impairing ADHD symptoms may fail to meet full 
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diagnostic threshold for the disorder, hence referred to as subsyndromal. Presently, little is 

known about subsyndromal manifestations of ADHD.

Previous literature reflects ADHD as a continuously distributed quantitative trait (Larsson et 

al., 2012). Like many other mental health disorders, ADHD is assessed through binary 

diagnostics, therefore it’s measures are biased towards high, symptomatic extremes (Greven 

et al., 2016). This is problematic, as many researchers have ignored meaningful variation in 

the lower range of scores, lumping those with low extreme ADHD scores with control 

groups. Researchers such as Larsson et al. (2012) have acknowledged the low extreme 

ADHD groups as clinically significant, characterizing both low and high extreme ADHD 

groups with the same etiologic factors, including inattention, hyperactivity, and impulsivity.

In a prospective study conducted by Lecendreux et al. (2015), subsyndromal ADHD 

symptoms in childhood were an indicator of subsequent full-threshold ADHD in 

adolescence. Similarly, Faraone and Biederman (2016) argued that in some childhood cases, 

the onset of symptoms and impairment could separate due to intellectual ability and 

supportive environments.

Additionally, as argued by Faraone and Biederman (2016), a multifactorial etiology of 

ADHD would predict a wide variability in initial symptoms and impairments contingent on 

the accumulation of environmental and genetic risk factors. Those with lower levels of risk 

will take longer to accumulate sufficient risk factors and longer to develop symptom sand 

impairment than those with higher levels of such risk factors (Chang et al., 2013). Because 

these effects are multifactorial, there is no clean separation of etiologic risk factors in 

individuals below or above symptomatic thresholds (Faraone and Biederman, 2016).

If subthreshold ADHD symptoms are associated with increased negative outcomes, then 

clinicians may be prompted to consider suitable interventions for such children. Early 

interventions for subthreshold symptoms of ADHD can help mitigate the progression to a 

full symptomatic state and obviate the well documented compromised outcomes associated 

with ADHD (Faraone et al., 2015). Notably, ADHD symptoms may waver around the 

diagnostic threshold, both increasing and decreasing in severity over time. Some children 

may never progress to the full clinical presentation, but they should still receive intervention 

and treatment. Previous research has supported subthreshold symptoms as clinically 

significant (Biederman et al., 2018): however, more research is needed to understand its 

impact on global impairment. This knowledge can also improve public health by catalyzing 

the development of methods to detect subthreshold manifestations of ADHD in schools and 

community settings.

The main aim of the present study was to evaluate the body of knowledge on the prevalence, 

morbidity, and dysfunction associated with subthreshold ADHD. To achieve these goals, we 

conducted a systematic qualitative literature review and meta-analysis of the extant literature 

on children with subthreshold ADHD.
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2. Methods

2.1 Literature review

We performed a systematic literature search through PubMed and PsycINFO utilizing the 

following search algorithm: (sub threshold or subthreshold or subsyndromal) AND (ADHD 

or attention deficit hyperactivity disorder or ADD or attention deficit disorder or 

hyperkinetic syndrome or minimal brain dysfunction) AND (child or children or youth or 

adolescent or teen or pediatric). Reference lists of retrieved papers were further screened, 

and papers that possibly met inclusion criteria were retrieved and assessed for inclusion.

2.1.1 Selection criteria—We included original studies that evaluated subthreshold 

ADHD symptoms. We implemented the following inclusion criteria: (1) original research, 

(2) includes clear definition of subthreshold ADHD that is mutually exclusive from full 

threshold ADHD, (3) documents rates of subthreshold ADHD and associated levels of 

impairment, (4) limits the sample to youth with a mean age ≤ 18, and (5) implements either 

a cross-sectional or longitudinal design using clinical or epidemiological samples. The 

following exclusion criteria were also applied: (1) includes cases with a previous full 

threshold ADHD diagnosis who no longer met full diagnostic criteria, (2) sample size for 

each of the groups is fewer than 10 children, (3) focus of the study is on other psychiatric, 

medical or neurological disorders, not specifically ADHD, (4) study methodology is unclear, 

or (5) the article was not available in English. The senior author (JB), the lead author (AK), 

and the second author (CK) screened the articles for relevance by examining the abstracts to 

identify relevant articles in full text and assess their eligibility.

2.1.2 Data extraction—The following variables were extracted: study sample size, 

proband age range, subthreshold ADHD definition, prevalence rate of subthreshold ADHD, 

and characteristics that differentiated subjects with symptoms of subthreshold ADHD from 

those with full syndrome ADHD or those unaffected by ADHD symptomatology.

2.2 Meta-analysis

Means and standard deviations for study outcomes assessing morbidity were extracted when 

provided and odds ratios were calculated from available data. We meta-analyzed the 

Standardized Mean Difference (SMD) and Odds Ratios (OR) to assess the difference 

between subthreshold ADHD and controls, and SMD and risk ratios (RR) to assess the 

difference between subthreshold ADHD and full threshold ADHD. We used the I2 index to 

assess the percentage of total variation attributed to heterogeneity. A significant I2 indicates 

that the degree of heterogeneity is greater than what would be expected by chance. Values 

range from 0 to 100, with greater percentages indicating greater heterogeneity. Analyses 

were performed using Stata® (SAS Institute, Cary, N.C.) at the 0.05 alpha level.

3. Results

3.1 Included articles

Figure 1 outlines our process for screening and identifying eligible articles using the 

algorithm described above. From the database searches, a total of 259 papers were identified 
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and screened by three of the authors (JB, AK, and CK). Two additional papers were added 

after cross-referencing. After further review, and the removal of 96 duplicates, 150 of the 

165 articles were excluded (see Figure 1 for reasons of exclusion).

Fifteen articles met all our inclusion and exclusion criteria and thus were included in the 

systematic qualitative review. In the meta-analysis, we excluded Kim et al. (2009) because 

of overlapping data with Cho et al. (2009), and because they assessed too few outcome 

variables. Similarly, we excluded Shankman et al. (2009) because of overlapping data with 

Lewinsohn et al. (2004), and because they reported too few outcome variables. Malmberg et 

al. (2011), DeBono et al. (2012), Larsson et al. (2012), and Roberts et al. (2015) were 

excluded from the meta-analysis due to one of the following reasons: no control group was 

included, only odds ratios were reported, or very minimal data on subthreshold ADHD was 

reported overall. As such, nine of the 15 studies had adequate information and were used to 

conduct a meta-analysis.

3.2 Extracted study variables

Table 1 gives the characteristics of each eligible study: definition of subthreshold ADHD 

and DSM criteria used, number of subjects, age range, study duration (for longitudinal 

studies), control group type, rate of subthreshold ADHD, and main findings outlining 

characteristics that differentiated subjects with subthreshold ADHD from those unaffected 

by ADHD symptomatology.

3.3 Meta-analysis

The final meta-analysis dataset compiled from the nine eligible studies consisted of 11,111 

participants, 2,173 of which were clinically referred pediatric participants and the rest were 

non-referred. The breakdown of the participants was: 2,488 with full threshold ADHD, 

1,505 with subthreshold ADHD symptoms, and 7,118 controls. The overall rates of full 

threshold ADHD and subthreshold ADHD were 9.8% and 18.5%, respectively. The overall 

rate of ADHD (both subthreshold and full threshold cases) was 30.1%. The control groups 

included children without full or subthreshold ADHD. Seven of the nine studies included 

children without subthreshold or full threshold ADHD, but with other psychiatric disorders 

in the control group (Kadesjo and Gillberg, 2001; Cho et al., 2009; Kim et al., 2009; 

Shankman et al., 2009; Fergusson et al., 2010; Noren Selinus et al., 2016; Biederman et al., 

2018). The other two studies included only healthy children with neither full nor 

subthreshold psychiatric disorders (Scahill et al., 1999; Bussing et al., 2010).

The results of all analyses for subthreshold ADHD versus controls and for subthreshold 

ADHD versus full threshold ADHD are summarized in Tables 2 and 3, which report tests of 

heterogeneity and the variation in SMD, OR and RR attributable to heterogeneity (I2).

3.3.1 Meta-analysis results for continuous outcomes—For continuous outcomes, 

the pooled SMD was significant, indicating an increased impairment associated with 

subthreshold ADHD relative to controls (SMD=0.83, 95% CI=0.72–0.95). Overall 

heterogeneity was high and significant. Figure 2 displays the forest plot for SMDs with 95% 

confidence intervals (CI). The pooled SMD was also significant for the full threshold ADHD 
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versus subthreshold ADHD comparison, indicating an increased impairment associated with 

full threshold ADHD compared to subthreshold ADHD (SMD=0.27, 95% CI=0.34–0.41). 

Heterogeneity was high and significant. Figure 3 displays the forest plot for SMDs with 95% 

confidence intervals (CI).

As shown in Figure 2, subthreshold ADHD was associated with a significantly increased 

risk for several negative continuous outcomes relative to controls including: lower overall 

functioning and global impairment (Scahill et al., 1999; Biederman et al., 2018); academic, 

learning, and cognitive challenges (Scahill et al., 1999; Hong et al., 2014; Biederman et al., 

2018); conduct problems and behavioral concerns (Scahill et al., 1999; Fergusson et al., 

2010; Hong et al., 2014; Biederman et al., 2018); infant health and emotional problems 

(Biederman et al., 2018); higher scores on the Conner’s Teacher and Parent Questionnaires 

(CTQ and CPQ) (Conners, 1969; Conners, 1995) on ADHD (Scahill et al., 1999); lower 

psychosocial quality of life indicated on the Child Health Questionnaire (CHQ) (Landgraf, 

1995; Bussing et al., 2010); elevated scores on the ADHD Rating Scale (ADHD-RS) 

(DuPaul et al., 1998) Parent and Teacher reports (Hong et al., 2014); impaired scores on all 

Child Behavior Checklist (CBCL) domains (Achenbach, 1991; Hong et al., 2014; 

Biederman et al., 2018); impaired scores on a majority of the Social Adjustment Inventory 

for Children and Adolescents (SAICA) domains (Biederman et al., 2018); impaired scores 

on the Learning Disability Evaluation Scale (McCarney, 1996) domains (Hong et al., 2014); 

and impaired executive functioning as indicated by various Stroop tasks (Hong et al., 2014). 

Longitudinal data also showed a significantly increased risk for the following negative 

outcomes in young adulthood: lower educational achievement, crime and arrests, nicotine 

dependence, and drug abuse and dependence (Fergusson et al., 2010).

As shown in Figure 3, full threshold ADHD was associated with a significantly increased 

risk for several negative continuous outcomes relative to subthreshold ADHD including: 

lower overall functioning and global impairment (Scahill et al., 1999), family dysfunction 

(Scahill et al., 1999), cognitive impairment (Biederman et al., 2018), conduct problems and 

behavioral concerns (Scahill et al., 1999; Fergusson et al., 2010; Hong et al., 2014; 

Biederman et al., 2018), maternal/infant health and emotional problems (Biederman et al., 

2018), maternal problems during birth (Biederman et al., 2018), higher scores on the CPQ 

and CTQ on ADHD and conduct problems (Scahill et al., 1999; Hong et al., 2014), elevated 

self-reported measures on the Behavioral Assessment System for Children (BASC) 

(Reynolds and Kamphaus, 2002) emotional index, clinical and school maladjustment 

(Bussing et al., 2010), lower psychosocial and youth quality of life indicated on the Youth 

Quality of Life (YQOL) (Edwards et al., 2002) questionnaire and CHQ (Bussing et al., 

2010), elevated scores on the ADHD-RS Parent and Teacher reports (Hong et al., 2014), 

impaired scores on at least a third of CBCL domains (Hong et al., 2014; Biederman et al., 

2018), and impaired scores on all LDES domains (Hong et al., 2014). Longitudinal data also 

showed a significantly increased risk for the following outcomes in young adulthood: lower 

educational achievement, crime and arrests, and alcohol and drug abuse/dependence 

(Fergusson et al., 2010). There were fewer negative outcomes that were significant 

compared to the subthreshold ADHD vs. controls binary analysis. Analyses were more 

varied in the Biederman et al. (2018) data for the full threshold ADHD versus subthreshold 

ADHD group comparison than in the subthreshold ADHD versus controls analysis. For 
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example, there was a significantly decreased risk for the following negative outcomes in the 

full threshold ADHD group compared to the subthreshold ADHD group: social withdrawal 

(CBCL), child spare time problems (SAICA), and processing speed (WISC-R). Although 

some variables assessed in the subthreshold group were more impaired than in the full 

threshold cases most likely due to chance, the overall interpretation of the findings is that 

subthreshold cases were similarly morbid to the full threshold cases.

3.3.2 Meta-analysis results for binary outcomes—For binary outcomes, the pooled 

OR was significant, indicating an increased risk for negative outcomes associated with 

subthreshold ADHD relative to controls (OR=5.71, 95% CI=4.33–7.54). Overall 

heterogeneity was high and significant. Figure 4 displays the forest plot for ORs with 95% 

confidence intervals. The pooled risk ratio (RR) was also significant, indicating an increased 

risk for negative outcomes for full threshold ADHD compared to subthreshold ADHD 

(RR=1.45, 95% CI=1.31–1.61). Figure 5 displays the forest plot for ORs with 95% 

confidence intervals. Heterogeneity was high and significant.

As shown in Figure 4, subthreshold ADHD was associated with a significantly increased 

risk for several negative binary outcomes relative to controls including: both full threshold 

and subthreshold externalizing psychiatric disorders (Scahill et al., 1999; Kadesjo and 

Gillberg, 2001; Lewinsohn et al., 2004; Biederman et al., 2018) both full threshold and 

subthreshold internalizing psychiatric disorders (Scahill et al., 1999; Kadesjo and Gillberg, 

2001; Lewinsohn et al., 2004; Biederman et al., 2018) intellectual and learning disabilities 

(Kadesjo and Gillberg, 2001; Bussing et al., 2010; Noren Selinus et al., 2016; Biederman et 

al., 2018), grade retention (Bussing et al., 2010), and juvenile system involvement (Bussing 

et al., 2010). Longitudinal data also showed a significantly increased risk for the following 

outcomes in young adulthood: pregnancy and parenthood by age 20; no secondary degree by 

young adulthood; and MDD, anxiety, and anti-social personality disorder diagnoses 

(Fergusson et al., 2010). Of note, Noren Selinus et al. (2016) and Bussing et al. (2010) did 

not find significantly increased risks for similar outcome variables such as internalizing 

problems and alcohol/substance abuse and dependence.

As shown in Figure 5, full threshold ADHD was associated with a significantly increased 

risk for only a small number of negative binary outcomes relative to subthreshold ADHD, 

including: full threshold ODD and Conduct disorders (Scahill et al., 1999; Kadesjo and 

Gillberg, 2001; Bussing et al., 2010), poor language development and special education 

support (Biederman et al., 2018), internalizing psychiatric disorders such as specific phobia 

(Cho et al., 2009), and parent reports of functional impairment on the Columbia Impairment 

Scale (CIS) (Bird et al., 1993; Bussing et al., 2010). Longitudinal data also showed a 

significantly increased risk for the following outcomes in young adulthood: pregnancy and 

parenthood by age 20, no secondary degree by young adulthood, delayed reading, and anti-

social personality disorder diagnosis (Fergusson et al., 2010).

3.4 Qualitative review summary

The mean prevalence of subthreshold ADHD across all 15 studies was 17.7% (range 4.0–

61.2%). All but two of the studies included in this review were epidemiologic studies that 
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reported on prevalence rates, and most studies also included outcomes related to the 

morbidity of subthreshold ADHD. Biederman et al. (2018) and DeBono et al. (2012) 

analyzed data from clinically-referred youth. The rate of subthreshold ADHD was the lowest 

in a twin longitudinal study (4.0%) (Noren Selinus et al., 2016), and highest in the study by 

Fergusson et al. (2010) (61.2%), most likely due to their loose subthreshold inclusion criteria 

(presence of one or more ADHD symptoms).

3.4.1 Sex effects on rates of ADHD—Five studies reported higher rates of 

subthreshold ADHD among males than females (Scahill et al., 1999; Lewinsohn et al., 2004; 

Kim et al., 2009; Shankman et al., 2009; Biederman et al., 2018). Three of the studies 

reported that both the full threshold ADHD and subthreshold ADHD groups had more males 

than females, but there was a difference in the sex distributions between the subthreshold 

ADHD and full threshold ADHD groups; the boy to girl ratio was much larger in the full 

threshold ADHD group (Cho et al., 2009; Kim et al., 2009; Biederman et al., 2018). 

Biederman et al. (2018) analyzed data from clinically-referred children and found a 

significantly larger proportion of females in the subthreshold ADHD compared to the full 

threshold ADHD group. The rest of the studies did not find sex differences in the rates of 

subthreshold ADHD.

3.4.2 Social class effects—Three studies reported that children with subthreshold 

ADHD came from lower social class strata than controls (Cho et al., 2009; Hong et al., 

2014; Biederman et al., 2018). Biederman et al. (2018), however, also reported higher social 

class in the subthreshold ADHD group compared to the full threshold ADHD group. A 

longitudinal study conducted by Fergusson et al. (2010) found that increasing severity of 

ADHD in adolescence was directly correlated with lower earned income by mid-twenties. 

The other studies in the qualitative review failed to find meaningful differences based on 

social class.

3.4.3 Differences between subthreshold ADHD and controls—Compared to 

controls, children with subthreshold ADHD notably had higher rates of maternal stress 

during pregnancy and family dysfunction (Scahill et al., 1999; Kim et al., 2009), cognitive 

impairment (Hong et al., 2014; Biederman et al., 2018), executive function deficits (Hong et 

al., 2014), temperament problems (Cho et al., 2009; Biederman et al., 2018), psychiatric 

comorbidity for both internalizing and externalizing full and subthreshold disorders 

(Lewinsohn et al., 2004; Cho et al., 2009; Kim et al., 2009; Shankman et al., 2009; Bussing 

et al., 2010; Fergusson et al., 2010; Malmberg et al., 2011; Noren Selinus et al., 2016; 

Biederman et al., 2018), greater risk for grade retention and graduation failure (Fergusson et 

al., 2010; Biederman et al., 2018), school problems including lower grades and lower 

achievement scores on standardized tests of reading and math (Bussing et al., 2010; Noren 

Selinus et al., 2016), juvenile justice system involvement (Bussing et al., 2010), and more 

impaired scores on clinical scales including the SAICA (Biederman et al., 2018) and the 

CBCL (Cho et al., 2009; Hong et al., 2014; Biederman et al., 2018).

3.4.4 Similarities and differences between subthreshold ADHD and full 
syndrome ADHD—Most of the reviewed papers (10/15) found that subthreshold and full 
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threshold ADHD groups were significantly more impaired versus controls across several 

social, interpersonal, emotional, academic, and cognitive domains. The full threshold ADHD 

group had the most impaired outcomes across studies, but it is notable that in some cases the 

full threshold and subthreshold ADHD groups did not differ significantly. The full threshold 

ADHD and subthreshold ADHD subjects from DeBono et al. (2012) performed similarly on 

cognitive processing and written expression measures. Both groups performed in the low 

average range for processing speed and contextual conventions. Kim et al. (2009) reported 

that subthreshold ADHD and full threshold ADHD subjects had similarly elevated rates of 

comorbid anxiety, ODD, conduct, tic disorders and enuresis that were significantly different 

from controls. Scahill et al. (1999) also found that subthreshold ADHD and full threshold 

ADHD groups were similarly likely to have a comorbid psychiatric disorder and that they 

had similar rates of internalizing disorders (GAD and MDD). When assessing the mean 

number of comorbid psychiatric disorders, Biederman et al. (2018) also reported that both 

ADHD groups had similar rates of comorbidity, which were significantly elevated compared 

to controls. The two ADHD groups also had similar rates of mood, anxiety, elimination, and 

substance use disorders. In Biederman et al. (2018), both subthreshold ADHD subjects and 

full threshold ADHD subjects received significantly more extra help in school and were 

placed more often in special classes compared to controls. Biederman et al. (2018) also 

found that full threshold ADHD and subthreshold ADHD subjects had greater cognitive 

impairment than controls. However, subthreshold ADHD subjects had more severe 

impairment in processing speed and memory (WISC-R Digit Symbol subscale) compared to 

healthy controls and full threshold ADHD group.

As expected, findings reflected that children who met criteria for full threshold ADHD had 

the most severe outcomes compared to both the subthreshold ADHD and control groups. 

DeBono et al. (2012) reported that parents rated the full threshold ADHD group higher in 

inattention and hyperactivity/impulsivity compared to the subthreshold ADHD group on the 

Strengths and Weakness of ADHD-symptoms and Normal Behavior Scale (SWAN). In 

addition to noting similarities between the subthreshold ADHD and full threshold ADHD 

groups, Scahill et al. (1999) found that the full threshold ADHD group had significantly 

higher rates of comorbid externalizing disorders (43%) compared to both the subthreshold 

ADHD group (16%) and controls. Similarly, Cho et al. (2009) found that while both full 

threshold ADHD and subthreshold ADHD had higher rates of comorbid internalizing and 

externalizing disorders relative to controls, the rates of comorbid disorders were higher in 

the full threshold ADHD group compared to the subthreshold group. While Biederman et al. 

(2018) found that the two ADHD groups had similar rates of several psychiatric disorders, 

they reported that the full threshold ADHD group had the highest rate of disruptive 

behaviors and language disorders. Scahill et al. (1999) also found that full threshold ADHD 

and subthreshold ADHD cases had significantly greater cognitive impairment than controls, 

with cognitive impairment being the most severe for the full threshold ADHD group. While 

Cho et al. (2009), Hong et al. (2014) and Biederman et al. (2018) all found that the 

subthreshold and full threshold ADHD groups had significant impairments across many of 

the CBCL Clinical and Social Functioning scales, children with full threshold ADHD had 

the most severe impairment. Hong et al. (2014) also reported that the full threshold ADHD 
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group had the most impaired scores on the ADHD-RS and LDES, and that a positive family 

history of ADHD was only strongly correlated with the full threshold ADHD group.

All five longitudinal studies (Kadesjo and Gillberg, 2001; Shankman et al., 2009; Bussing et 

al., 2010; Fergusson et al., 2010; Noren Selinus et al., 2016) found that subthreshold ADHD 

and full threshold ADHD diagnoses in childhood and adolescence were associated with a 

number of negative outcomes in late adolescence and early adulthood. With regards to 

academic challenges, Bussing et al. (2010) found that both the full threshold ADHD and 

subthreshold ADHD groups had lower grades and lower achievement scores on mathematic 

and reading standardized tests compared to controls. Similar findings were reported by 

longitudinal studies done by Fergusson et al. (2010) and Noren Selinus et al. (2016) using 

self-reported measures. Regarding social and interpersonal outcomes, Fergusson et al. 

(2010) associated subthreshold ADHD and full threshold ADHD in adolescence with several 

negative self-reported outcomes in young adulthood, including: crime and arrest, substance 

abuse/dependence, mental health issues (anxiety, MDD, suicide attempts, and anti-social 

personality disorder), no secondary degree, young pregnancy/parenthood, and lower earned 

income. In these areas, the full threshold ADHD group had the worst outcomes overall.

4. Discussion

Our systematic literature review and meta-analysis results indicate that subthreshold ADHD 

is a prevalent and morbid condition worthy of further clinical and scientific consideration. 

The results show that a sizeable minority of non-referred and referred children failed to meet 

full threshold diagnosis for ADHD while exhibiting significant functional impairment. 

Children with subthreshold symptoms of ADHD have patterns of morbidity and dysfunction 

that are significantly worse than children without ADHD and that closely resemble the 

patterns identified in children with full threshold ADHD. Children with subthreshold ADHD 

symptoms showed higher rates of comorbid psychopathology, as well as increased deficits in 

cognitive, interpersonal, and school functioning deficits relative to unaffected children.

The findings of subthreshold ADHD cases have a very similar pattern of comorbidity and 

spectrum of functional impairments as full threshold ADHD cases on several outcome 

variables. Data from several studies showed that both subthreshold ADHD and full threshold 

ADHD groups had similarly high rates of psychiatric comorbidities that were significantly 

different from controls (Scahill et al., 1999; Kim et al., 2009; Biederman et al., 2018). 

Additionally, both the subthreshold ADHD and full threshold ADHD groups had a greater 

risk for grade retention and graduation failure relative to controls (Bussing et al., 2010), and 

they were more likely to be placed in a special class or to receive extra help in school 

(Biederman et al., 2018). Notably, participants with full threshold ADHD and subthreshold 

ADHD also showed similar patterns of cognitive impairment and executive dysfunction 

(Scahill et al., 1999; DeBono et al., 2012; Hong et al., 2014; Biederman et al., 2018). It is 

notable that there were significant differences between the subthreshold ADHD and control 

groups given that many of the studies (7/9) included control group participants who had 

other psychopathologies. We would expect even more stark differences between these two 

groups if the controls had included only children with ADHD and no other 

psychopathologies. Taken together, these results support the notion that psychiatric and 

Kirova et al. Page 9

Psychiatry Res. Author manuscript; available in PMC 2021 April 30.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



cognitive impairments are strongly associated with the symptomatic picture of ADHD 

whether at or below the diagnostic threshold.

On the other hand, some noteworthy differences between full and subthreshold ADHD were 

identified. Subthreshold ADHD subjects were more likely to come from higher 

socioeconomic backgrounds, had more even sex distribution, and had less disruptive 

behavior disorders than full threshold ADHD subjects (Cho et al., 2009; Kim et al., 2009; 

Hong et al., 2014; Biederman et al., 2018). These finding suggest that environmental factors, 

subject sex, and fewer disruptive disorders may exert protective effects that may inhibit the 

display of full-blown ADHD symptoms in some children. While these findings may inhibit 

the display of full-blown ADHD symptoms in some children, the patterns observed could be 

due to selection bias. More research is needed to confirm these findings before firm 

conclusions can be drawn.

The findings of similarly high levels of morbidity and dysfunction seen in subthreshold and 

full threshold ADHD are consistent with genetic data. Twin and population studies 

emphasize the genetic significance of subthreshold ADHD. Larsson et al. (2012)’s large 

twin data set found comparable group heritability estimates for full and subthreshold 

ADHD. Malmberg et al. (2011)’s twin study found that subthreshold ADHD was associated 

with higher rates of mood and anxiety disorders, psychosis, eating problems, and trauma 

than in controls. Noren Selinus et al. (2016)’s twin study reported that subsyndromal ADHD 

in childhood was associated with higher proportions of self-reported negative psychosocial 

and psychiatric outcomes in adolescence. In addition to these twin studies, a French 

population study found that subthreshold ADHD was morbid and predicted the onset of the 

full diagnosis during follow-up (Lecendreux et al., 2015). On the other hand, Shankman et 

al. (2009) failed to see a conversion of subthreshold ADHD cases to full threshold ADHD 

over the course of the study but did note that adolescents with subthreshold ADHD were 

likely to develop alcohol, substance, and conduct disorder at follow up (late adolescence/

young adulthood).

Findings showing that perinatal factors were more closely related to full threshold ADHD 

than to subthreshold ADHD support the idea that perinatal complications could mediate the 

development of the full syndrome in children at genetic risk for the disorder (Kim et al., 

2009; Biederman et al., 2018). These findings are consistent with the hypothesis that ADHD 

symptoms and impairment emerge due to the accumulation of both environmental and 

genetic risk factors (Faraone et al., 2015). Individuals with lower levels of risk at birth will 

take longer to accumulate sufficient risk factors, thus will have a later age of onset with 

symptoms and impairment (Biederman et al., 2018).

The finding that subthreshold ADHD symptoms are associated with negative outcomes has 

important implications. Clinicians may want to consider early intervention for children 

experiencing subsyndromal symptoms of ADHD. Such intervention can help mitigate the 

progression into a full syndromatic state and obviate the well documented compromised 

outcomes associated with ADHD (Faraone et al., 2015). Additionally, from a public health 

perspective, this knowledge may catalyze the development of methods to detect 
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subsyndromal manifestations of ADHD in schools and community settings for early 

intervention efforts.

Our findings need to be viewed considering certain limitations, most notably that the 

literature on subthreshold ADHD is relatively sparse. Additionally, because there was 

substantial heterogeneity in the samples, our results may not easily generalize to all samples. 

The heterogeneity observed is likely a result of the differences in the methodologies amongst 

the studies, specifically when it came to the definition of subthreshold ADHD classification. 

Additionally, a couple of the studies used healthy controls as the comparison group while 

other studies included children with other psychiatric disorders other than ADHD. Another 

limitation stems from the fact that all the studies except for Biederman et al. (2018) based 

the subthreshold ADHD symptoms on insufficient symptoms only. However, symptoms of 

subthreshold ADHD can also be met by a later age of onset. The definition of subthreshold 

ADHD does not depend on degree of impairment, but that the impairment experienced is 

enough to meet partial diagnostic criteria. The available literature does not provide adequate 

information on the rate of conversion from subthreshold to full threshold ADHD. Although 

many gaps remain in the literature, the current study hopes to address these gaps by 

consolidating available data to make sense of the disorder’s presentation and pervasiveness. 

Finally, the available literature had large variability between the studies making meta-

analytic results more tentative.

Despite these considerations, our systematic qualitative literature review and meta-analysis 

demonstrates that children failing to meet full threshold diagnosis for ADHD have highly 

similar patterns of impairment compared to those with the full syndrome, including high 

rates of comorbid disorders, as well as interpersonal, cognitive, and school functioning 

deficits. Female sex, higher SES status, fewer disruptive behavior disorders, and fewer 

perinatal complications distinguished subthreshold from full threshold ADHD cases. Taken 

together, these results support the high morbidity and disability associated with subthreshold 

ADHD worthy of further scientific and clinical considerations. Our meta-analysis results 

further highlight the increased risk of numerous negative outcomes for subthreshold ADHD 

relative to controls.
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Figure 1. 
Flow Diagram of Study Selection Process, as Outlined by the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) Statement
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Figure 2. 
Forest plot showing the SMD and 95% CI for continuous outcome variables between the 

subthreshold ADHD group and controls.

*The area of each square is proportional to the sample size for that particular variable 

included in the meta-analysis.
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Figure 3. 
Forest plot showing the SMD and 95% CI for continuous outcome variables between the 

subthreshold ADHD group and full ADHD.

*The area of each square is proportional to the sample size for that particular variable 

included in the meta-analysis.
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Figure 4. 
Forest plot showing the OR and 95% CI for binary outcome variables between the 

subthreshold ADHD group and controls.

*The area of each square is proportional to the sample size for that particular variable 

included in the meta-analysis.
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Figure 5. 
Forest plot showing the OR and 95% CI for binary outcome variables between the 

subthreshold ADHD and full ADHD group.

*The area of each square is proportional to the sample size for that particular variable 

included in the meta-analysis.
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Table 2.

Summary of results of continuous outcomes showing tests of heterogeneity and the variation in SMD 

attributable to heterogeneity (I2) for the following subgroups in the meta-analysis: 1) Subthreshold ADHD vs. 

Controls, and 2) Subthreshold ADHD vs. Full ADHD.

Subthreshold ADHD vs. Controls

Study Heterogeneity Statistic Degrees of Freedom p I2

Scahill 1999 45.2 10 >0.01 77.9%

Bussing 2010 41.3 8 >0.01 80.6%

Fergusson 2010 27.5 6 >0.01 78.2%

Hong 2014 348.7 28 >0.01 92.0%

Biederman 2018 1150.4 40 >0.01 96.5%

Overall 2176.6 96 >0.01 95.6%

Subthreshold ADHD vs. Full ADHD

Scahill 1999 54.4 10 >0.01 81.6%

Bussing 2010 16.3 8 0.04 51.0%

Fergusson 2010 45.8 6 >0.01 86.9%

Hong 2014 63.1 28 >0.01 55.6%

Biederman 2018 161.6 40 >0.01 80.7%

Overall 160.1 96 >0.01 70.0%
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Table 3.

Summary of results for binary outcomes showing tests of heterogeneity and the variation in OR and RR 

attributable to heterogeneity (I2) for the following subgroups in the meta-analysis: 1) Subthreshold ADHD vs. 

Controls, and 2) Subthreshold ADHD vs. Full ADHD.

Subthreshold ADHD vs. Controls

Study Heterogeneity Statistic Degrees of Freedom p I2

Scahill 1999 0.0 1 0.9 0.0%

Kadesjö 2001 5.0 6 0.5 0.0%

Lewinsohn 2004 9.2 15 0.9 0.0%

Bussing 2010 85.2 19 <0.01 77.7%

Fergusson 2010 12.3 5 0.03 59.5%

Selinus 2016 43.6 6 <0.01 86.2%

Biederman 2018 61.1 11 <0.01 82.0%

Overall 556.4 69 <0.01 87.6%

Subthreshold ADHD vs Full ADHD

Scahill 1999 2.2 1 0.14 53.6%

Kadesjö 2001 8.9 6 0.18 32.5%

Lewinsohn 2004 12.6 6 0.05 52.3%

Cho 2009* 7.9 12 0.80 0.0%

Bussing 2010 61.3 19 <0.01 69.0%

Fergusson 2010 33.7 5 <0.01 85.1%

Selinus 2016 1.8 6 0.94 0.0%

Biederman 2018 39.5 11 <0.01 72.2%

Overall 251.0 73 <0.01 70.9%

*
Cho 2009 did not report data on controls for the extracted outcome variables and therefore is only included in the Subthreshold ADHD vs. Full 

ADHD subgroup meta-analysis.
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