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Abstract

Background. ADHD diagnosis requires the presence of symptoms before the age of twelve. In
clinical assessment of adults, the most frequent strategy to check this criterion is investigating
self-report recall of symptoms, despite little evidence on the validity of this approach. We aim
to evaluate the recall accuracy and factors associated with its reliability in a large population-
based sample of adults.
Methods. Individuals from the 1993 Pelotas Birth Cohort were followed-up from childhood to
adulthood. At the age of 22, 3810 individuals were assessed through structured interviews by
trained psychologists regarding mental health outcomes, including ADHD diagnosis and
ADHD symptoms in childhood. The retrospective recall was compared with available infor-
mation on ADHD childhood symptoms at the age of eleven. We also assessed factors related
to recall accuracy through multiple regression analyses.
Results. Self-reported recall of childhood symptoms at 22 years of age had an accuracy of only
55.4%, with sensitivity of 32.8% and positive predictive value of 40.7%. Current inattention
symptoms were associated with lower risk and social phobia with higher risk for false-positive
endorsement, while higher levels of schooling correlated with lower risk and male gender with
higher risk for false-negative endorsement.
Conclusions. Clinicians treating male patients with social phobia and ADHD symptoms
should assess even more carefully retrospective recall of ADHD childhood symptoms.
Moreover, characteristics associated with recall improvement do not impact accuracy robustly.
In this context, the recall of childhood ADHD symptoms seems an unreliable method to char-
acterize the neurodevelopmental trajectory in adults with currently-impairing ADHD
symptomatology.

Introduction

The DSM-5 states that ‘ADHD begins in childhood’ (American Psychiatric Association, 2013).
The age-of-onset criterion (AoO) was established based on empirical data suggesting that
almost 90% of the childhood ADHD cases start until the age of twelve (Kieling et al., 2010).
Thus, to diagnose adults with ADHD, DSM criteria advise clinicians to certify that several
ADHD symptoms were present before the age of twelve, without the requirement of a full syn-
drome, in order to improve recall sensitivity (American Psychiatric Association, 2013).
However, the neurodevelopmental concept of ADHD was challenged by findings demonstrat-
ing that ADHD could begin later in adolescence (Todd et al., 2008; Lecendreux et al., 2015) or
even in adulthood, with three longitudinal population studies demonstrating that the vast
majority of adults with ADHD did not present the disorder in childhood (Moffitt et al.,
2015; Agnew-Blais et al., 2016; Caye et al., 2016). The late-onset hypothesis was also opposed
by findings associating late-onset symptoms with the co-occurrence of other psychiatric disor-
ders (Sibley et al., 2018). In this complex scenario, to determine the validity of the adult recall of
childhood symptoms is crucial to develop valid diagnostic criteria for the adult population.

It is known that the information on events that occurred in childhood, gathered from
adults, presents poor precision and should be used with caution (Henry et al., 1994).
Existing data on the recall of childhood ADHD is scarce, but it seems that the recall is
more accurate in clinical settings than in population-based ones. The first clinical study asses-
sing this issue in adults showed that the retrospective recall of ADHD symptoms had a sub-
stantial agreement with the actual information collected in childhood, with a kappa value of
0.67 (Mannuzza et al., 2002). On the other hand, Barkley et al. (2002) observed a moderate
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correlation around 0.4 between the adult recollection and the data
assessed in childhood for both patients and controls. Also, Miller
et al. (2010) observed an agreement of only 27% when comparing
the adolescent recall and the information on ADHD collected in
childhood, with current symptoms improving the overall accuracy
of the recall. The existing population-based studies are more con-
sistent regarding the weak correlation between adult recall and
actual events in childhood. Henry et al. (1994) demonstrated a
very weak correlation around 0.06 between the self-reported recall
at the age of 18 and the presence of childhood symptoms collected
with parents of the probands at the age of 10. Moreover, in a
cohort of twins (Todd et al., 2008), only 54% of the individuals
accurately recalled their ADHD status assessed 5 years earlier.
Despite the observed unreliability of the retrospective recall of
self- and even of collateral-reports (Loney et al., 2007; Dias
et al., 2008; Miller et al., 2010; Moffitt et al., 2015; Breda et al.,
2016), the DSM-5 still considers the retrospective information
useful to establish the diagnosis in adults (American Psychiatric
Association, 2013).

It is well known that the ADHD prevalence is highly depend-
ent on the criteria used to determine cases in epidemiologic stud-
ies (Polanczyk et al., 2014). Two recent birth cohorts studies of
adults divided the diagnosed individuals with ADHD as current
ADHD syndrome (presence of at least five chronic, pervasive
and impairing symptoms regardless of positive or negative recall
of several symptoms in childhood) or as full DSM-5 ADHD (cur-
rent syndrome plus the positive recall of several ADHD symptoms
in childhood). By proceeding in this way, authors found an
ADHD prevalence of 12% (at the age of eighteen) and 5.8% (at
the age of thirty) when considering a current syndrome regardless
of AoO, and of 3.5% and 2.1% for full DSM-5 criteria, respectively
(Matte et al., 2012; Vitola et al., 2017). Thus, the age-of-onset cri-
terion was responsible for bringing the prevalence to the expected
rates of ADHD in the adult population (Simon et al., 2009;
Willcutt, 2012). However, some questions remain in this regard:
are we preventing false-positive diagnosis by strictly applying
the AoO criterion, or are we excluding from diagnosis and treat-
ment a considerable number of individuals who present ADHD
impairing symptoms? Could we consider individuals who nega-
tively endorse childhood symptoms as late-onset ADHD? Are
there clinical factors that could help clinicians to enhance recall
accuracy? To test the accuracy of self-reported childhood
ADHD symptoms is crucial to start answering these questions.

In this context, it is fundamental to test the accuracy of the
retrospective recall of childhood symptoms, since this is fre-
quently the only approach available to define childhood symp-
toms when assessing adults. This issue is of great clinical
relevance if we consider that we are dealing with a criterion
that may be unreliable, and that determines the positive or nega-
tive ADHD diagnosis and treatment of an individual. Using the
retrospective and prospective data on the presence of childhood
ADHD symptoms from a birth cohort of individuals in their
twenties, we tested the accuracy of the recall of several symptoms
before the age of twelve. More specifically, the resulting confusion
matrix created by crossing prospective and retrospective informa-
tion allowed us to determine the performance of this criterion
concerning true and false positive and negative rates, the sensitiv-
ity and specificity, the positive and negative predictive values, as
well as the overall accuracy of the criterion. We also tested factors
associated with recall accuracy to identify ‘red flags’ that could
help clinicians to decide when to rely more or less on patients’
self-report retrospective information.

Methods

Sample and design

The study was carried out with data on mental health from the
1993 Pelotas Birth Cohort (Gonçalves et al., 2017). The original
cohort included 5249 participants, representing 99.1% of all live-
born children from maternity hospitals in the urban area of
Pelotas, Brazil during 1993 (340 000 inhabitants). From 1993 to
2015, several waves of evaluation were carried out, initiating in
the perinatal period and repeated at the ages of eleven, fifteen,
eighteen and twenty-two. For detailed information on the cohort
characteristics, see Victora et al. (2006) and Gonçalves et al. (2017).

In 2015, at the age of twenty-two, 4003 individuals were traced,
representing a retention rate of 76.3%, including 193 deceased
subjects. From the 3810 individuals, 3781 underwent a compre-
hensive psychiatric evaluation, including an assessment for
ADHD. For the current analysis on the validity of retrospective
information on the presence of ADHD childhood symptoms,
we also used the available data on the presence of ADHD symp-
toms assessed at the age of eleven. Since 180 subjects from the
3781 individuals presenting psychiatric evaluation at the age of
twenty-two did not have information on ADHD at the age of ele-
ven, the final sample comprised 3601 individuals. The profile of
the losses is presented in the online supplementary material.

The 1993 Pelotas Birth Cohort study was approved by the
institutional review board of the Federal University of Pelotas,
and all participants provided written informed consent. All data
were de-identified.

Clinical assessment

Sociodemographic characteristics and perinatal information
Participants’ information included gender, birth weight, exposure
to tobacco during pregnancy and skin color. Specific and confi-
dential questionnaires regarding years of schooling and child
abuse were applied.

Assessment of ADHD symptoms at the age of eleven
Mental health evaluation at the age of eleven was assessed with
the self- and parent-report Brazilian Portuguese version of the
Strengths and Difficulties Questionnaire (SDQ) applied by trained
psychologists. The SDQ is a diagnostic screening tool for general
psychopathology that was used in diverse cultures and languages
demonstrating good psychometric properties and clinical utility.
The SDQ consists of 25 items divided into five subscales assessing
emotional symptoms, conduct problems, hyperactive behavior,
peer relationships, and prosocial behavior. Each subscale has
five statements with three possible answers (‘not true’, ‘somewhat
true’, or ‘certainly true’, scored from 0 to 2), resulting in a score
that ranges from 0 to 10. In the Brazilian population, the validity
of the SDQ was tested by (1) comparing scores from clinical and
population-based samples; (2) testing sensitivity and specificity
for parent, teacher, and adolescent difficulties score predicting
psychopathology; and (3) comparing the prevalences of the
DSM-IV disorders with the United Kingdom (UK) normative
SDQ sample. The comparison between population-based and
clinical samples showed that clinical scores were around one
standard deviation above population-based scores for both parent
and teacher informants but with smaller differences for self-
reported scores. These results were similar in urban and rural
communities, and slightly higher in the favela community. The
comparison between SDQ-based positive and negative diagnosis
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status with the diagnosis reached using the Development and
Well-Being Assessment – DAWBA (Goodman et al., 2000a)
demonstrated a PPV of 60% and an NPV of 85%. Finally, the
prevalence of DSM-IV disorders driven from the SDQ was tested
in the Brazilian population, and the sample presented slightly
higher disorder prevalences when compared to the UK original
data (Woerner et al., 2004). The SDQ had a similar performance
in the Pelotas Cohort Population for detecting ADHD symptom-
atology as well (Anselmi et al., 2010a, 2010b).

Data from the hyperactive behavior subset of the SDQ
(SDQ-H) was used to confirm the presence of several ADHD
symptoms in childhood. The hyperactive behavior subset has
five affirmatives regarding (1) restlessness; (2) fidgeting; (3)
poor concentration; (4) impulsivity; and (5) finishing tasks.
Individuals with a score of 7 or higher (by either self- or
parent-report) were considered to have ‘several ADHD symptoms’
in childhood. Formally, individuals with scores of seven points are
classified in the ‘abnormal’ category of the original three-band clas-
sification of the SDQ for children between 5–15 years of age in the
British population, or classified as ‘slightly higher’ probability of
ADHD according to the four-band categorization of SDQ (http://
www.sdqinfo.org) (Goodman et al., 2000b; Algorta et al., 2016;
Cooper et al., 2018). Besides, despite DSM-5 criteria lack a clear
threshold for the number of symptoms in childhood to be regarded
as ‘several’, we could consider that the minimum number of symp-
toms is three since the minimum number of current symptoms
necessary to diagnose an adult with ADHD is five. In this sense,
we could consider that subjects with an SDQ-H score of 7 at the
age of eleven had the minimum number of symptoms needed,
since, to reach that score, the individual or his/her relative had to
have endorsed at least two SDQ hyperactive items as ‘certainly
true’ and the other three items at least as ‘somewhat true’.

Psychiatric assessment at twenty-two years of age
At 22 years of age, subjects underwent face-to-face interviews per-
formed by trained psychologists to obtain information on health,
schooling, and behavior (Gonçalves et al., 2017). The psychiatric
assessment was based on the Brazilian version of the Mini-
International Neuropsychiatric Interview (M.I.N.I.) (Amorin,
2000) and included psychiatric disorders highly associated with
ADHD. The M.I.N.I. specific modules were applied for Major
Depressive Disorder (MDD), Bipolar Disorder (BD), Social
Anxiety Disorder (SAD), Generalized Anxiety Disorder (GAD),
Post-Traumatic Stress Disorder (PTSD) and Antisocial
Personality Disorder (ASPD). For ADHD assessment, a question-
naire presenting the exact wording from the DSM-5 diagnostic
criteria for ADHD in adults was used (American Psychiatric
Association, 2013). Individuals were asked about the presence
of each of the nine symptoms of inattention and hyperactivity/
impulsivity in the last 6 months (criterion A). A specific question
on the pervasiveness of symptoms inquired whether these symp-
toms were present in more than one setting in academic, occupa-
tional or social life (criterion C). A subsequent question about the
presence of symptoms before the age of twelve was made in an in
gradient or ordinal sequence to facilitate the understanding of this
subjective question. Thus, four answers were possible: ‘none’,
‘some’, ‘several’ and ‘many’ (criterion B). A final question was
made to inquire how much the current symptomatology was caus-
ing impairment. Four answers were possible: ‘none’, ‘some’, ‘a lot’
or ‘very much’ (criterion D). Therefore, to reach the DSM-5
ADHD diagnostic status, subjects had to present: at least five symp-
toms of inattention and/or hyperactivity/impulsivity in the last 6

months; symptoms in two or more settings; ‘a lot of’ or ‘very
much’ impairment; and recall of at least several symptoms before
the age of twelve. Those cases not endorsing the age-of-onset (cri-
terion B) were defined as with a currently-impairing ADHD syn-
drome, or Other-Specified ADHD.

Statistical analyses

In order to evaluate the accuracy of the self-reported retrospective
recall of the presence or absence of childhood symptoms collected
at the age of 22 years, we constructed a confusion matrix comparing
this data with the one obtained at the age of 11 years using the
SDQ-H (cross-tabulation of the data from the assessment at 22 v.
the assessment at 11). To avoid spectrum effect, where the results
are biased in low prevalence settings by obtaining high negative pre-
dictive values and low positive predictive values (Mannuzza et al.,
2002; Mulherin and Miller, 2002), we performed the analysis only
for individuals presenting all DSM-5 ADHD criteria regardless of
age-of-onset criterion (individuals with a current ADHD syndrome
at the age of 22 years). This approach also emulates clinical practice,
when clinicians face individuals presenting a current ADHD syn-
drome and the only available retrospective data on childhood
ADHD symptoms is the patients’ self-retrospective recall.

We calculated sensitivity, specificity, positive and negative pre-
dictive values, and overall accuracy through cross-tabulation
between the positive and negative endorsement in the self-reported
recall of childhood symptoms at 22 years of age and the actual
presence or absence of several ADHD symptoms according to
the defined SDQ-H threshold score used at 11 years of age.

Univariable and multiple Poisson regression analyses with
robust standard errors were used to test possible psychosocial
and clinical predictors of false-positive and false-negative recall
in order to ascertain factors associated with improvement in recall
accuracy that could help clinicians decide how to deal with the
self-reported retrospective information on the presence of several
ADHD childhood symptoms. Those clinical characteristics pre-
senting significant prevalence ratios could function as ‘red flags’
for the correct or incorrect self-reported recall of symptoms. A
significance level of 5% and two-tailed tests were used in the ana-
lyses. All analyses were conducted with SPSS statistical software,
version 18.0 (SPSS Inc. Released, 2009).

Results

ADHD prevalence

Five hundred and eighteen individuals from 3601 (14.4%) pre-
sented a current ADHD syndrome at the age of 22 regardless of
the endorsement of childhood symptoms. From those, 162 indi-
viduals positively endorsed the presence of several childhood
symptoms by retrospective self-reported recall (ADHD prevalence
of 4.5%). If we consider the information collected at the age of 11
years on the presence of childhood symptoms, instead of the
retrospective self-reported recall in order to follow a more conser-
vative way to characterize the neurodevelopmental trajectory to
establish the ADHD diagnosis, 201 individuals were considered
cases, reaching an ADHD prevalence of 5.6%.

Demographics and comorbidities

The comparison between demographic and comorbidity charac-
teristics of individuals with and without an ADHD syndrome at
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22 years of age are described in Table 1. Individuals with current
ADHD syndrome were more frequently women, had more
tobacco exposure during pregnancy, suffered more frequently
child abuse and had a higher prevalence of comorbidities when
compared to those without a current ADHD syndrome (Table 1).

Accuracy of the retrospective recall of childhood ADHD
symptoms

When comparing the self-reported recall at the age of 22 years
with the available information at the age of 11 for the 518 indivi-
duals presenting a current ADHD syndrome, 162 individuals
positively endorsed the presence of childhood symptoms, but
only 66 (40.7%) were true-positive cases. From the 356 indivi-
duals that negatively endorsed the presence of childhood symp-
toms, only 221 (62.1%) individuals were true-negative cases (see
Figure 1). Sensitivity, specificity, positive predictive value (PPV),
negative predictive value (NPV) and overall accuracy are
described in Table 2.

In order to avoid biases caused by the inclusion of subthres-
hold cases in the calculations, we also performed the analyses
considering only ADHD cases with severe impairment. Despite
a consequent decrease in prevalence to 4.0% (n = 145), the results
regarding accuracy did not differ, and accuracy remained poor
(55.9%). The sensitivity observed was 40.4%, specificity 65.9%,
PPV 43.4%, and NPV 63.0% (online Supplementary material,
Table S2). Also, we performed analyses using SDQ cut-offs ran-
ging from 3 to 10 as definers of several ADHD symptoms in child-
hood. Again, recall accuracy remains poor, with some artificial
improvement in accuracy due to an increase in the NPV in a set-
ting with a low prevalence of the disorder (online Supplementary
material, Table S5).

Factors associated with retrospective recall inaccuracy

From those variables used in the regression analysis, the false
positive endorsement of childhood symptoms was positively
associated with social phobia, and negatively associated with
current inattention symptoms in multivariate analyses. The
false negative endorsement of childhood symptoms was posi-
tively associated with male gender and non-white individuals,
and it was negatively associated with higher levels of schooling
(Tables 3 and 4).

Table 1. Demographic and comorbidity characteristics of Cohort individuals at 22 years of age

Without ADHD syndrome ADHD syndrome Total p value

3083 518 3601

Demographics n (%) n (%) n (%)

Gender (male) 1471 (47.7) 207 (40.0) 1678 (46.6) 0.001

Tobacco exposure during pregnancy 985 (32.0) 192 (37.1) 1178 (32.7) 0.022

Skin color (white) 2207 (71.6) 347 (67.0) 2554 (70.9) 0.032

Childhood abusea 888 (31.1) 199 (41.6) 1087 (32.6) <0.001

Mean (S.D.) Mean (S.D.) Mean (S.D.)

Birth weight 3.18 (0.52) 3.16 (0.52) 3.18 (0.52) 0.938

Years of schooling 9.79 (2.38) 9.70 (2.42) 9.78 (2.38) 0.726

Comorbidities n (%) n (%) n (%)

Major depressive disorder 55 (1.8) 48 (9.3) 103 (2.9) <0.001

Bipolar disorder 27 (0.9) 33 (6.4) 60 (1.7) <0.001

Social phobia 97 (3.1) 84 (16.2) 181 (5.0) <0.001

Generalized anxiety disorder 205 (6.7) 172 (33.2) 377 (10.5) <0.001

Post-traumatic stress disorder 76 (2.5) 84 (16.2) 160 (4.4) <0.001

Antisocial personality disorder 39 (1.3) 19 (3.7) 58 (1.6) <0.001

Data are expressed as N and (%) or mean and (standard deviation)
aData available for 3334 individuals

Fig. 1. Recall-based versus trajectory-based ADHD.
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Discussion

To our knowledge, this is the first study determining both the
recall accuracy of childhood ADHD symptoms and factors asso-
ciated with true- and false-recall in a large population-based sam-
ple of young adults. The performance of the self-report recall to
define the presence of several symptoms before the age of twelve
in an individual presenting a currently-impairing ADHD syn-
drome was extremely poor, demonstrating both low sensitivity
and specificity due to high false positive and false negative
rates. Also, there were no clinical characteristics strongly asso-
ciated with false or true-recall of childhood symptoms that

could help clinicians to raise red flags in order to judge the quality
of the self-reported retrospective remembrance better.

The recall accuracy of ADHD symptoms was reported as mod-
erate or poor in clinical and population studies (Mannuzza et al.,
2002; Loney et al., 2007; Todd et al., 2008; Miller et al., 2010;
Moffitt et al., 2015). Since the characterization of a neurodevelop-
mental trajectory is a crucial step to diagnose ADHD in adults
(American Psychiatric Association, 2013), the inaccuracy of the
recall of childhood symptoms in adulthood might jeopardize
the construct validity of the DSM-5 criteria when assessing
adults.

Table 2. Recall accuracy in individuals with current ADHD syndrome

Several ADHD
symptoms in
childhood (n)

Recall

Sensitivity
(95% CI)

Specificity
(95% CI)

Positive
predictive

value (95% CI)

Negative
predictive

value (95% CI)
Accuracy
(95% CI)

Positive
n

Negative
n

Present (n = 201) 66 135 32.8 (26.4–39.8) 69.7 (64.3–74.7) 40.7 (34.7–47.1) 62.1 (59.2–64.9) 55.4 (51.0–59.7)

Absent (n = 317) 96 221

Table 3. Characteristics associated with false positive recall (n = 162)

Univariable models Multivariable model

Variables PR (IC 95%) p value PR (IC 95%) p value

Demographics

Sex (male) 1.094 (0.848–1.411) 0.491

Skin color (non-white) 1.104 (0.842–1.449) 0.474

Prenatal tobacco exposure 0.921 (0.699–1.214) 0.559

Birth weight 0.812 (0.624–1.056) 0.121

Child abuse 1.002 (0.757–1.326) 0.990

Years of schooling (0–4) 1 –

5–8 0.750 (0.397–1.416) 0.375

9–11 0.955 (0.524–1.739) 0.879

> = 12 0.927 (0.508–1.694) 0.806

Tobacco use 0.815 (0.611–1.087) 0.164

Alcohol use (never) 1 –

Monthly 0.971 (0.733–1.288) 0.840

Weekly 0.804 (0.514–1.256) 0.337

Comorbidities

Major depressive disorder 1.061 (0.709–1.588) 0.773

Bipolar disorder 1.013 (0.601–1.710) 0.960

Social phobia 1.363 (1.056–1.760) 0.017 1.383 (1.077–1.775) 0.011

Generalized anxiety disorder 0.812 (0.596–1.106) 0.186

Post-traumatic stress disorder 0.841 (0.588–1.204) 0.344

Antisocial personality disorder 1.013 (0.601–1.710) 0.960

Inattention symptoms 0.946 (0.899–0.996) 0.036 0.944 (0.898–0.992) 0.024

Hyperactivity symptoms 1.009 (0.949–1.073) 0.771
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Two factors were responsible for compromising this construct
validity in our study. First, respectively only 40.7% and 62.1%
of positive and negative endorsers answered correctly regarding
their past ADHD symptoms and, with these performances, the
final prevalence of ADHD included 60% of false-positive cases.
Second, the proportion of individuals with evidence of a neurode-
velopmental trajectory was almost the same (around 40%) in the
group of individuals endorsing and in the group not endorsing
the presence of symptoms in childhood. Therefore, the clinical
effort to distinguish between persistent ADHD cases from ‘cur-
rent cases of adult ADHD’ (also called new-onset/late-onset
ADHD) based on the recall of childhood symptoms is probably
a pitfall. Also, the high rate of false-negative answers observed
is in line with previous findings demonstrating that ADHD indi-
viduals under-recognize current and past symptoms (Sibley et al.,
2012).

A recent study showed that most of the symptoms of ADHD
that initiated after the age of twelve in the MTA local normative
control group subjects could be better explained by other psychi-
atric disorders (Sibley et al., 2018). It is noteworthy that, in our
sample, the false-positive recall of childhood symptoms was asso-
ciated with social phobia. In this regard, it is possible that the
presence of social anxiety may be related to a false notion of
the childhood onset of ADHD or may be related to an emotional

interference in cognitive performance. However, the effort of
Sibley et al. (2018) to differentiate between ‘primary’ and ‘second-
ary’ disorders is not free of criticisms, since a restrictive polythetic
notion of psychopathology is not supported in the lack of reliable
biomarkers (Parnas, 2015). Recent genomic findings are in the
opposite direction of a strict categorical proposition for psychi-
atric disorders, that frequently share genetic underpinnings, as
is the case of the strong genetic correlation observed between
ADHD and major depression (Anttila et al., 2018). Also, the asso-
ciation between ADHD and social phobia was previously reported
in a cross-sectional evaluation in the National Comorbidity
Survey Replication by Kessler et al. (2005), and this comorbidity
could portray a current adult ADHD presentation.

Regarding factors associated with recall accuracy, our data is in
accordance with previous findings demonstrating that higher
levels of current inattention symptoms were associated with a
more accurate recall of childhood symptoms (Miller et al.,
2010). Besides, in our study, male gender was associated with
false-negative endorsement of childhood symptoms, what is in
accordance with Fivush and Schwarzmueller (1998). They showed
that girls might present a more detailed and coherent recall of past
information.

It is important to highlight that, despite statistically significant,
all factors related to better or worse recall accuracy found in our

Table 4. Characteristics associated with false negative recall (n = 356)

Univariable models Multivariable model

Variables PR (IC 95%) p value PR (IC 95%) p value

Demographics

Sex (male) 1.511 (1.163–1.963) 0.002 1.462 (1.126–1.899) 0.004

Skin color (non-white) 1.443 (1.111–1.873) 0.006 1.311 (1.007–1.705) 0.044

Prenatal tobacco exposure 1.310 (1.006–1.704) 0.045 1.222 (0.937–1.593) 0.138

Birth weight 0.934 (0.724–1.206) 0.600

Child abuse 1.247 (0.950–1.636) 0.111

Years of schooling (0–4) 1 – 1 –

5–8 0.653 (0.356–1.196) 0.167 0.633 (0.361–1.109) 0.110

9–11 0.623 (0.343–1.134) 0.122 0.677 (0.390–1.175) 0.166

> = 12 0.375 (0.194–0.725) 0.004 0.472 (0.252–0.884) 0.019

Tobacco use 1.263 (0.969–1.646) 0.084

Alcohol use (never) 1 –

Monthly 0.785 (0.582–1.060) 0.115

Weekly 0.881 (0.600–1.296) 0.881

Comorbidities

Major depressive disorder 0.898 (0.546–1.478) 0.673

Bipolar disorder 0.912 (0.513–1.623) 0.754

Social phobia 0.842 (0.562–1.262) 0.405

Generalized anxiety disorder 1.114 (0.848–1.463) 0.436

Post-traumatic stress disorder 1.359 (0.990–1.867) 0.058

Antisocial personality disorder 1.177 (0.560–2.474) 0.667

Inattention symptoms 1.003 (0.933–1.079) 0.930

Hyperactivity symptoms 1.074 (1.012–1.140) 0.018 1.061 (0.997–1.128) 0.062
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analyses were of small clinical relevance, since they explained just
a little of the variability of an accurate response.

The interpretation of our results may require some considera-
tions regarding its limitations. The 1993 Pelotas Birth Cohort
Study presented a 26.4% attrition rate in the 2015 wave
(Gonçalves et al., 2017). However, the follow-up rate is higher
than that reported by similar studies in low- and middle-income
countries (Richter et al., 2012) and the retention rates obtained in
the Cohort could still be considered representative of the original
sample (Horta et al., 2015). Besides, there was a slightly higher
percentage of retained women than men (79.9 v. 72.6), but, in
absolute terms, the final sample had a relatively balanced propor-
tion of women and men (53.2% v. 46.8%). Still, regarding gender,
we also found a predominance of females in the ADHD subjects,
while the literature shows a more balanced male: female ratio in
adult populations (Agnew-Blais et al., 2016). However, this pre-
dominance of females occurs not only in the Pelotas Cohorts
(Matte et al., 2012; Vitola et al., 2017) but also in the
Netherlands population (Kooij et al., 2005). One of the possible
explanations for this phenomenon could be related to a tardive
perception of ADHD in inattentive women, despite controversy
(Tu et al., 2019).

Furthermore, diagnostic process in population studies differs
from the ‘gold standard’ for diagnosing ADHD that is the clinical
evaluation, and our methodology could be related to increased
false-negative or false-positive rates. We minimized this effect
by using structured interviews applied by trained psychologists
at the age of 22, what has been demonstrated to improve diagnos-
tic accuracy (Sibley et al., 2017). Second, to avoid false-positive
results in population-based samples due to lack of clinical signifi-
cance on those individuals presenting symptoms of the disorder
(Spitzer and Wakefield, 1999), we also ran the same analysis
with data from severe ADHD cases, but recall accuracy did not
change. At the age of eleven, a screening evaluation for ADHD
symptoms was applied to individuals and their relatives, but not
a full clinical ADHD evaluation, what might hinder the validity
of the ADHD status at this age. Although, as we were interested
in detecting an ADHD trait in order to test the recall of ‘several
symptoms’ accuracy at the age of 22 and not the ADHD diagnosis
per se, the use of the SDQ screener is justifiable. Another limita-
tion is that, as our data represent only the results of two cross-
sectional evaluations at the age of eleven and twenty-two, the
number of individuals considered in the present analyses may
not express the whole ADHD population of the cohort, since
remission is an important characteristic of the disorder in adoles-
cence (Faraone et al., 2006) and adulthood (Karam et al., 2015).
For example, those not having several ADHD symptoms at 11
years of age might have had several symptoms at any time before
this age. However, it is before the age of twelve that the vast
majority of ADHD cases with onset in childhood unfolds
(Kieling et al., 2010). Still, it is after the age of eleven that the age-
dependent decline of symptoms and ADHD remission in adoles-
cence occurs (Faraone et al., 2006). Despite a definitive answer to
this issue might only be addressed in longitudinal studies with
multiple assessments in childhood, it is not probable that it sub-
stantially impacts our findings. Another possible limitation is the
sample age and its implication in the generalization of our result
to older adults. Nonetheless, if someone at 22 could not recall the
presence of past symptoms accurately 10 years after childhood
evaluation, it would not be expected that this accuracy would
improve over time. We also do not have information regarding
collateral data on ADHD at the age of twenty-two, but the validity

of collateral recall also seems to be low (Loney et al., 2007; Dias
et al., 2008; Moffitt et al., 2015; Breda et al., 2016).

Finally, our findings on the recall accuracy should be translated
with caution to clinical settings since epidemiologic evaluations
are less comprehensive than clinical ones and prone to false
results. Regarding epidemiologic consequences, the prevalence
of 14.4% of current ADHD diagnosis could indicate a trend
towards over diagnosis in the cohort. However, this effect was
also observed when Other-Specified (OS) and Not Otherwise
Specified forms are considered in prevalence calculation of
other psychiatric disorders (Pagan et al., 2005; Keel et al., 2011;
Coccaro et al., 2012; Hammerle et al., 2016). For example, the
prevalence of depression increased from 28 to 37.1% when count-
ing OS cases, reaching the astonishing 54% when all forms of life-
time presentations were included (Vandeleur et al., 2017). Still, it
is important to consider that in our study the 14.4% rate com-
prised 9.9% of individuals not endorsing AoO (Other-Specified
ADHD) added to 4.5% of individuals presenting full DSM-5
ADHD. The latter prevalence rate is within the expected for the
formal definition of ADHD in adults (Simon et al., 2009;
Willcutt, 2012). Regarding extrapolation of our data to clinical
settings, we used two strategies to analyze data in the sense of
emulating the clinical situation. First, we analyzed only the accur-
acy from individuals with a current ADHD syndrome in order to
avoid the halo effect that is an increase on accuracy based on
higher negative predictive values of low prevalence settings
(Spitzer and Wakefield, 1999; Mannuzza et al., 2002; Mulherin
and Miller, 2002). Second, we also analyzed data from cases
with severe impairment, avoiding inclusion of false-positive
cases. Even taking into account these assumptions, the recall
accuracy in this group of individuals was poor. In addition,
most of the results from epidemiological and clinical samples
are in line with our findings (Henry et al., 1994; Barkley et al.,
2002; Zucker et al., 2002; Todd et al., 2008; Miller et al., 2010;
Moffitt et al., 2015).

In conclusion, the self-reported recall on the presence of child-
hood symptoms collected from an adult with current ADHD
symptoms seems to be an invalid method to characterize a persist-
ent neurodevelopmental trajectory as proposed by the DSM-5. In
addition, there are no clinical characteristics with strong impact in
improving the validity of the recall. Taking into account the low
accuracy and the lack of useful clinical factors in improving recall
reliability, clinicians should concentrate efforts in characterizing
the current ADHD syndrome rather than trying to define cases
based on the imprecise remembrance of a neurodevelopmental
trajectory.
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