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Abstract
PURPOSE—The chronic illness model advocates for psychoeducation within a collaborative
care model to enhance outcomes. To inform psychoeducational approaches for attention-deficit/
hyperactivity disorder (ADHD), this study describes parent and adolescent knowledge,
perceptions and information sources and explores how these vary by sociodemographic
characteristics, ADHD risk, and past child mental health service use.

METHODS—Parents and adolescents were assessed 7.7 years after initial school district
screening for ADHD risk. The study sample included 374 adolescents (56% high and 44% low
ADHD risk), on average 15.4 (SD 1.8) years old, and 36% were African American. Survey
questions assessed ADHD knowledge, perceptions, and cues to action, and elicited utilized and
preferred information sources. Multiple logistic regression was used to determine potential
independent predictors of ADHD knowledge. McNemar's tests compared information source
utilization against preference.

RESULTS—Despite relatively high self-rated ADHD familiarity, misperceptions among parents
and adolescents were common, including a sugar etiology (25% and 27%, respectively) and
medication overuse (85% and 67%). African American respondents expressed lower ADHD
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awareness and greater belief in sugar etiology than Caucasians. Parents used a wide range of
ADHD information sources while adolescents relied on social network members and teachers/
school. However, parents and adolescents expressed similar strong preferences for the Internet
(49% and 51%) and doctor (40% and 27%) as ADHD information sources.

CONCLUSION—Culturally appropriate psychoeducational strategies are needed that combine
doctor-provided ADHD information with reputable Internet sources. Despite time limitations
during patient visits, both parents and teens place high priority on receiving information from their
doctor.
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INTRODUCTION
An estimated two-thirds of children with attention-deficit/hyperactivity disorder (ADHD)
remain symptomatic in adolescence and young adulthood [1], placing them at increased risk
for adverse outcomes, such as lowered academic and vocational achievements, substance
abuse, and involvement with the justice system [2]. In addition, their risk may be
accentuated by poor adherence to recommended care because older youth are more likely to
discontinue ADHD treatment than their school-age counterparts [3, 4]. Earlier studies
suggest that discontinuation of treatment may be related to adolescents' increasing self-
determination of health behavior as well as their negative attitudes towards mental health
treatment and stigma [4, 5].

Increased adolescent-focused ADHD psychoeducation in the context of a collaborative care
paradigm might have the potential to prevent premature treatment discontinuation for this
chronic disorder. However, little is known about adolescent knowledge of ADHD, or about
culturally sensitive psychoeducation or self-management education [6] for ADHD, despite
the fact that such education is considered essential in a chronic illness model [7].
Educational interventions for ADHD are best framed in the context of existing health
education models. According to the health belief model (HBM) [8, 9] whether or not
treatment is sought depends on knowledge and awareness of a health condition and its
treatments, as well as receiving cues to action. The HBM assesses patient perceptions that
can be targets of psychoeducational interventions, including perceptions of disorder
seriousness, susceptibility, and benefits of interventions [9]. Most studies of ADHD health
beliefs indicate significant needs for remedial educational interventions. For example, less
than one-half of respondents in a nationally representative adult study could correctly
identify ADHD symptoms from a vignette and ADHD symptoms were rated as less serious
than depression symptoms [10]. Adult studies also identified misperceptions about etiology
[11]), revealed beliefs about overtreatment [12], and documented stigma perceptions
surrounding the disorder [10]. In addition, there appears to be significant racial/ethnic
variation in adults' ADHD knowledge and explanatory models [13], such that Caucasian
parents express greater familiarity with ADHD than parents from minority backgrounds [10,
14]. The first large-scale study of youth beliefs about ADHD causes [15] found that
stigmatizing attributional beliefs, such as low effort, inadequate parenting or substance
abuse causing ADHD were common. However, this study did not assess general youth
ADHD knowledge or perceptions or examine how attitudes about ADHD vary by well
established factors that influence seeking care, such as clinical severity and prior mental
health service use.
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Further, although existing research suggests significant unmet need for ADHD health
information among parents and youth [10–12], little is known about their usual information
sources and their information gathering preferences. Previous studies reported that parents
rate pediatrician-provided information as useful and trustworthy than Internet sources [16].
Internet-based health information merits specific consideration due to general trends towards
the Internet as a health information source [17] and increasing Internet use by youth.

Thus, more data on the extent of adolescents' and their parents' ADHD knowledge and
perceptions is required to identify target areas for educational and self-management
interventions for this group at heightened risk of treatment discontinuation. Guided by the
HBM, the objectives of this study are to: 1) describe adolescent and parent ADHD
knowledge, perceptions and cues to action and test whether they vary by sociodemographic
characteristics, ADHD risk status and lifetime mental health service use; 2) determine
adolescent- and parent-reported use of and preference for ADHD information sources and
examine variation by ADHD risk status; and 3) among youth at high risk for ADHD,
compare utilized and preferred health information sources by adolescents and parents to
identify potential gaps that may be addressed by psychoeducation interventions. .

METHODS
Participants and procedures

This research used data from a longitudinal cohort study with six study waves between 1998
and 2008 that assessed detection and access to care for ADHD in a representative school
district sample [18]. Data for this report were derived from 374 interviews conducted on
average 7.7 years (SD 1.2) after the initial screening in 1998.

To identify students who were at high risk for ADHD, a random sample of children,
oversampling girls by a factor of two, was obtained from public school records of 12,009
children (from kindergarten to the fifth grade) from a North Florida school district. Of 1,615
children screened in wave 1, 29.5% (n=476) were deemed at “high risk for ADHD” on
enrollment either because they: 1) were diagnosed or treated for ADHD; 2) were considered
by parent or teachers to have ADHD; or 3) elicited behavioral concerns and had parent-
reported scores of >= 1.5 SD above the normal value on the Swanson-Nolan-and Pelham-IV
(SNAP-IV) [19]. The 476 students deemed at high risk were eligible for to up to six
subsequent study waves between 1998 and 2008. The remaining 1,139 students were
deemed at low risk for ADHD and a subsample, matched to the high risk cohort on age,
gender, race and poverty status, was selected for the last study wave to serve as the
comparison group. The current research included data from 374 adolescents, 56% (n=209;
79% participation rate) from the high risk and 44% (n=165; 69% participation rate) from the
low risk group.. Of the sample, 57% were female (n=213), 36% (n=136) were from African
American backgrounds, and 53% (n=197) qualified for free or reduced lunch status. Their
average age was 15.4 years (SD 1.8). Over one-half (56%, n=210) had received mental
health services in the past.

The study was approved by the University of Florida Institutional Review Board and the
school district research office. Informed consent (parents and young adults) and child assent
(adolescents) were obtained from all subjects, who received a stipend of $40 (parents) or
$30 (adolescents) for their participation. Trained research assistants conducted personal
interviews with parents and adolescents in homes, community locations, or at our research
center.
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Measurement
Predictors—We tested five predictor variables of adolescent and parental ADHD
knowledge and health beliefs, based on extant literature, including gender, race, poverty as
assessed by school lunch status, ADHD risk status (contrasting high risk and low risk
group), and lifetime mental health service use. Demographic information was originally
obtained from school registration records and verified during study interviews.

Mental Health Services Use: Receipt of mental health treatment services was assessed
using the Child and Adolescent Services Assessment (CASA) [20], a parent-reported
measure of mental health service use, with good to excellent agreement between CASA
parent reports and medical records for receiving outpatient services [21]. Adolescents were
identified as ever having received mental health treatment if their parent reported any
lifetime inpatient or outpatient mental health care.

Outcomes
ADHD knowledge, perceptions and cues to action: We used seven survey questions
designed to indicate general ADHD familiarity and related health beliefs among general
populations [22]. Two questions addressed disease knowledge, namely, whether the
respondent has ever heard about “attention deficit disorder, hyperactivity, ADD, or ADHD”
(yes; no); and the extent of self-rated knowledge (nothing; little; some; a lot). Two
statements addressed perceptions of etiology and overtreatment, namely “attention deficit or
hyperactivity is caused by too much sugar in the diet” and “too many children are being
given medicines by doctors for attention deficit or hyperactivity” (definitely true; probably
true; probably false; definitely false; don't know). Personal experience with ADHD as a
potential cue to action was assessed with the questions whether or not the respondent knows
a person with ADHD (yes; no). Two questions ascertained the respondent's utilized and
preferred ADHD information sources (“where do you get most of your information about
attention deficit or hyperactivity” and “if you wanted more information about attention
deficit or hyperactivity where would you prefer to get it”). Respondents could list multiple
sources. Responses were elicited verbatim and subsequently grouped into four information
source categories: “any health professional” (doctor, mental health professional, hospital
clinics or public health departments), “any written” (library, medical journals, newspaper or
brochures), “any social network” relatives or friends), and “any other” (teacher/school,
television or Internet; other).

Statistical analyses
Bivariate analyses assessing the relationship between our five predictors and the knowledge
outcomes were performed using the chi-square test of proportions. Comparisons of
adolescent and parent total number of information sources was conducted using paired t
tests. To simultaneously examine the relationship of our five predictors with outcomes we
derived odds ratios through a series of multiple logistic regressions. Tables 1 and 2 provide
the results of the bivariate analyses as well as the odds ratios for each potential predictor
variable for adolescents and parents, respectively. Tables 3 and 4 document bivariate
analyses of utilized and preferred ADHD information sources, respectively, stratified by
ADHD risk status. McNemar's tests were conducted to compare the extent to which
adolescents and parents from the high risk group reported utilization of ADHD information
sources to their expressed preference for these sources, with Figures 1 and 2 depicting the
percentage of utilized and preferred ADHD information source categories. All analyses were
performed using the UNIVARIATE, MEANS, FREQ and LOGISTIC procedures in SAS
software (version 9.2, Cary, NC). For all analyses, p-values less than a level of significance
value of 0.05 were considered statistically significant.

Bussing et al. Page 4

J Adolesc Health. Author manuscript; available in PMC 2013 December 01.

$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text



RESULTS
ADHD knowledge, perceptions and cues to action

Almost all adolescents (93%, n=330) had heard of ADHD, nearly one-half (49%, n=173)
considered themselves knowledgeable about it, over one-quarter (27%, n=94) considered
sugar a cause of ADHD, two-thirds (67%, n=235) expressed concerns about overmedication
and most (79%, n=280) knew someone with ADHD. As shown in Table 1, four out of the
five adolescent outcome responses were associated with one or more of our predictor
variables; only concern about medication overuse was not. Adolescent racial background
was the most common predictor. Caucasian adolescents expressed higher knowledge and
greater familiarity with ADHD and were less likely to attribute it to sugar than their African
American peers. Knowledge, perceptions and cues to action did not vary by gender.

Virtually all parents (98%, n=366) had heard of ADHD, most (78%, n=291) considered
themselves knowledgeable about it, one-quarter (25%, n=92) considered sugar a cause of
ADHD, and most expressed concerns about overmedication (85%, n=315) or knew someone
with ADHD (89%, n=280). As shown in Table 2, all parent outcome responses were
associated with one or more of our predictor variables. For parents, their child's past mental
health treatment status was the most common predictor, followed by racial background.
Parents whose child had past mental health treatment and Caucasian parents expressed
greater knowledge and more familiarity with ADHD than those without treatment
experience or African American parents, respectively. Like adolescents, Caucasian parents
were less likely to attribute ADHD to sugar than their African American peers.

Utilized ADHD information sources
Adolescents used on average 1.2 sources (SD .72, range 0–3) and parents 1.8 sources (SD
1.1, range 0–6) (p<.0001). The most common sources of ADHD information for adolescents
were “other” (44.8%; n=159) that comprised teacher/school, Internet and television and
“social network” sources (39%, n=139). Use of “written” (11.8%, n=42) and “professional”
(9.0%, n=32) sources was relatively rare. Like adolescents, parents reported the most
common use of “other” (55.4%, n=207) sources, but parents also relied on “written” (40.6%,
n=152), health professional (30.5%, n=114) and “social network” (24.0%, n=90) sources for
their ADHD information. As shown in Table 3, ADHD risk status was associated with
selected variations in information sources, including doctors, relatives, friends, library,
teacher/school and Internet. For both adolescent and parent respondents from the ADHD/
Risk group were more likely to use doctors as ADHD information sources, but less likely to
obtain information from friends or teachers compared to their low risk peers.

Preferred ADHD information sources
Adolescents voiced preference for on average 1.2 sources (SD .59, range 0–4) and parents
1.3 sources (SD .74, range 0–6) (p<.001). The leading preferred ADHD information source
for adolescents and parents was the Internet (56.1%, n=199 and 52.4%, n=196,
respectively). Adolescents voiced limited preference for “health professional” (27.0%,
n=96), and “written” (12.1%, n=43) sources and were least interested in “social network”
sources (8.7%, n=31) for ADHD information. Like adolescents, parents also voiced limited
interest in “written” (19.5%, n=73) or “social network” sources (1.9%, n=7); however,
parents expressed notable interest in “health professional” (45.2%, n=169) sources. As
shown in Table 4, ADHD risk status had only limited associations with information source
preferences in adolescents (Internet) and parents (hospital/clinic).

Bussing et al. Page 5

J Adolesc Health. Author manuscript; available in PMC 2013 December 01.

$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text



Information source use versus preference in the ADHD/Risk group
For each ADHD information source category we conducted McNemar's test to contrast
reported and preferred use. For adolescents we found significant disagreement for the
categories “health professional” (χ2(1)=21.4, p<.0001), “social network” (χ2(1)=44.8, p<.
0001), “teacher/school” (χ2(1)=15.2, p<.0001) and “Internet” (χ2(1)=66.7, p<.0001), but
not for “written” sources (χ2(1)=.18, p=0.7316). As shown in Figure 1, compared to their
reported use, youth expressed more preference for information from health professionals and
the Internet, and less preference for information from their social network and teacher or
school. As shown in Figure 2, parents of adolescents in the ADHD/Risk group exhibited the
same pattern as the adolescents, and in addition, expressed less preference for written
information than actual use. McNemar's testing results for parents were as follows: “health
professional” (χ2(1)=9.1, p=0.0025); “social network” (χ2(1)=35.1, p<.0001);“written”
(χ2(1)=36.5, p<.0001); “teacher/school” (χ2(1)=4.6, p=.0325); and “Internet” (χ2(1)=12.2,
p=.0005).

DISCUSSION
In this community sample, most adolescents and parents expressed some familiarity with
ADHD and the majority indicated they personally knew someone with ADHD. Parents
expressed higher self-rated ADHD knowledge than their adolescents; yet, study findings
suggest that misperceptions about ADHD and its treatment were considerable despite
relatively high self-perceived knowledge. About one-quarter of parents and adolescents
endorsed sugar as an etiology for ADHD. Beliefs that excess sugar consumption causes
ADHD are longstanding and persist despite older meta-analytic studies showing no
association between sugar and behavior or cognitive performance of children [23]. Further,
the “sugar hypothesis” of ADHD was thought to be discredited by studies which failed to
document effects of sugar in children considered sensitive to sugar by their parents [24]. Of
note, newer research proposes that in a subset of patients excessive sugar intake can lead to
new onset ADHD via enhanced dopamine release in response to sugar and eventual reduced
frontal lobe sensitivity to natural rewards resulting in ADHD behavior and overeating [25].
However, presently these cutting edge hypotheses are unproven. Our study respondents'
belief in the sugar etiology therefore most likely reflects old popular beliefs rather than
awareness of hypothesized changes in neurocircuitry that may support sugar's causal role.
Additionally, while 85% of parents and 67% of adolescents perceived that medication was
overused, this assumption is contradicted by scientific facts. Even though the use of ADHD
medications has increased over the past decade, particularly in adolescents [26], health
services utilization studies indicate that a significant percentage of children with ADHD
remain untreated [27] and that among those receiving ADHD interventions through
community mental health, less than one-third receive ADHD medications [28].

Race/ethnicity differences in ADHD familiarity
Race/ethnicity, but not poverty, was a key influential factor for ADHD knowledge, attitudes
and cues to action, a finding that applied to parents and adolescents. To our knowledge, this
is the first study to compare ADHD knowledge and familiarity of African American
adolescents to Caucasian peers within a large, community-based sample. Findings suggest
lower ADHD awareness and self-reported knowledge and more pervasive beliefs in the
ADHD sugar etiology among African American adolescents, similar to patterns found for
adults. Our parent findings are consistent with other studies reporting lower ADHD
awareness in African American parents [29]. Unaddressed racial/ethnic differences in
ADHD concepts may be a central force that perpetuates disparities in ADHD care, including
lower use of ADHD medications in racial/ethnic minorities than in Caucasian children [26].
Our findings therefore highlight the importance of devising psychoeducational approaches
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for ADHD that are culturally sensitive and tailored to improve information exchange
between providers, parents and teens.

ADHD Information sources
To our knowledge, no previous studies have sought to identify adolescent ADHD
information sources, thus no comparison data are available to set our findings within a
broader context. Nevertheless, our results depict a more passive knowledge gathering style
for adolescents than adults. Most adolescents received ADHD information in the
interpersonal context of their daily routines (attending school and socializing with network
members) and adolescents rarely initiated extra steps to access ADHD materials, such as
seeking out written or Internet sources. Notably, adolescents showed even less preference
for written sources than their actual use, which may indicate relative easy accessibility of
materials like magazines or brochures. In contrast, parents took a more active stance and
sought out a broad range of ADHD information sources, consistent with the Health Tracking
Household Study, which reported that adults pursue a variety of sources about health
concerns [30]. Interestingly, an overall decline in adults' health information seeking was
noted between 2007 and 2010, particularly in pursuit of print media, without any increase in
Internet use despite rapid proliferation of residential broadband during this time period [30],
interpreted as potential information overload through conflicting sources. This latter point
merits consideration as health care providers devise shared parent-provider ADHD
psychoeducation plans because provider information will compete with data gathered from
other sources and must be considered trustworthy to be accepted.

Potential ADHD stigma indicators
Our study identified social network members as important de facto ADHD information
sources for adolescents and parents, yet neither expressed desire to have relatives or friends
serve in this function. We question whether this discrepancy between practice and
preference may reflect well-documented stigma associated with mental disorders, including
ADHD [4, 15, 31]. The role of social networks in treatment-seeking for youth with mental
health problems has been examined in several studies, but remains inconclusive, with some
suggestion that supportive parental networks lowers the likelihood of child treatment [32],
whereas larger, supportive adolescent social networks may increase use of school mental
health services [33].

Internet as ADHD information source
In our study both parents and adolescents expressed preferences for obtaining ADHD
information from the Internet. This finding is consistent with general trends towards the web
as a health information source [17]. However, increasing reliance on the web for health
education poses several problems. Internet access remains inequitable and can reinforce
health disparities [34]. Without adequate evaluation skills, web users are also vulnerable to
misinformation [17], yet little is known about how to assess and enhance online health
literacy [35]. Keeping in mind that both parents' and adolescents' top information
preferences were the Internet, followed by the doctor, we conclude that providers should
proactively identify reputable websites for their patients and family members. Quality,
accountability and credibility of Internet ADHD information are often poor, with low
agreement to evidence-based practices [36], and by screening available sites doctors can
meet their patients' needs, improve rapport, and decrease the likelihood of misinformation or
overload by conflicting sources.
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Doctor as desired ADHD information source
Our study findings suggest the need for more effective inclusion of youth in ADHD
psychoeducation. Past mental health treatment was associated with higher parental, but not
adolescent, ADHD knowledge. We speculate that providers may have preferentially directed
ADHD psychoeducation toward parents or did not delivered it in an age-appropriate format
to teens. As children with ADHD mature, the balance of information-sharing needs to shift
from the provider/parent dyad to the provider/patient dyad [37]. It is encouraging that
adolescents rank doctors among their top preferred ADHD information sources. Time for
patient-provider communication during an ADHD care visit is an increasingly precious
commodity, but is of high priority for both parents and teens. Nevertheless, without more
specific guidelines on psychoeducation interventions for adolescents with ADHD, doctors
are left to decide how to best utilized limited appointment time to meet adolescents'
education needs while supporting teens' developmentally appropriate push for increasing
autonomy, to enhance opportunities for effective partnerships in ADHD treatment.

Study limitations
The generalizability of our findings is limited by sampling from one geographic region and
the absence of racial/ethnic groups other than Caucasian and African Americans. The
assessment of ADHD knowledge also focused on generic aspects rather than details required
to develop patient educational modules. Furthermore, the interview did not elicit the
perceived usefulness and trustworthiness of information obtained from various sources that
could refine prioritizing information sources for a psychoeducation intervention. Lastly, our
cross-sectional findings cannot determine whether improving ADHD knowledge will result
in improved patient outcomes.

Implications
Further research is needed to more clearly delineate how misperceptions and inaccurate
knowledge surrounding ADHD interventions affect utilization and outcomes.
Simultaneously, to assist in the development of efficacious educational interventions, more
data is needed on current provider practices and how they can be enhanced to meet the
culturally diverse needs of adolescent patients and their parents. While awaiting results of
such studies, ADHD treatment providers for adolescents should strive to conduct culturally
sensitive psychoeducational needs assessments. Study findings can be interpreted to indicate
that educational strategies should combine doctor-provided ADHD information with
suggested reputable websites and protect time for information exchange with the doctor to
align with priorities shared by adolescents and their parents.
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Figure 1.
Adolescents' and parents' reported and preferred use of ADHD information sources
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