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Objective: To evaluate the efficacy of a psychoeducation program for parents of children 

with ADHD in enhancing adherence to pharmacological treatment and improving clinical 

symptoms.

Methods: We developed a psychoeducation program based on the theory of planned behavior 

(TPB). Eighty-nine children with ADHD were cluster randomly assigned for their families 

to receive 3 months of well-structured psychoeducation (intervention group, n=44) or only 

general clinical counseling (control group, n=45). Parents in the intervention group were given 

an expert lecture (with slides and a parent manual), attended two expert-guided parent group 

sessions, and were invited to join a professional-guided online community. Measurement of 

parents’ knowledge about ADHD, components of the TPB model, and child ADHD symptoms 

were taken before and after intervention. Medication adherence was assessed thoroughly at the 

end of the first and third months. Satisfaction with the psychoeducation program was assessed 

only in the intervention group. Two-independent-samples t-test, ANOVA, and chi-square test 

were employed to compare differences between groups.

Results: Compared to the control group, medication adherence in the intervention group was 

significantly higher after 1 and 3 months (97.7% intervention vs 75.6% control, P=0.002, and 

86.4% intervention vs 53.3% control, P=0.001, respectively). Accordingly, the ADHD rating 

scale scores were lower in the intervention group than the control group after intervention 

(33.7±5.4 vs 45.1±7.9, P=0.008). Greater improvements in parents’ knowledge about ADHD 

and many components of the TPB model were observed in the intervention group, especially 

increased intention to adhere to medication, compared to the control group (P0.001).

Conclusion: This psychoeducation program had a positive impact on both medication adher-

ence and clinical symptoms of ADHD children. It could be considered as a potential beneficial 

supplement to clinical practice.

Keywords: attention deficit hyperactivity disorder, theory of planned behavior

Introduction
Attention deficit hyperactivity disorder (ADHD) is a common behavioral disorder in 

childhood and adolescence characterized by inattention, hyperactivity, and impulsiv-

ity inconsistent with age. The prevalence was similar worldwide.1 The worldwide 

pooled prevalence is 5.29%.2 Children and adolescents with ADHD may present 

many emotional and behavioral problems, as well as impaired social function. Some 

patients may suffer enduring impairments in adulthood. Owing to the chronic nature 

of ADHD, long-term pharmacotherapy is an important option for patients with 
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moderate-to-severe symptoms and impairment.3 Despite 

the evidence-based effectiveness and safety of medication, 

adherence rates have been reported to be only 35%–80%.4 

Nonadherence has been associated with poor response to 

medications5 and subsequent treatment failure, increasing 

the possibility of behavioral, academic, and social difficul-

ties and impairment to family function over time.6,7 Parents 

play the most important role in making the decision to 

initiate medication. Recently, research has indicated that 

parents’ perceptions of ADHD (eg, knowledge of ADHD, 

perceived severity, and cause of symptoms) and treatment 

acceptability are the main barriers to medication adherence,8 

but these perceptions can be changed by intervention. 

Swanson suggested that psychoeducation offering disorder-

related information to parents might improve medication 

compliance.9

Psychoeducation is defined as a specific therapeutic 

program focusing on didactic communication of informa-

tion and providing patients and families with coping skills.10 

It may be patient-, parent-, or school-focused. It is a cor-

nerstone of treatments for ADHD. Up to now, there have 

only been nine studies that have investigated the effects of 

psychoeducation programs on clinical outcomes in children 

and adolescents with ADHD. Five of them were applied 

to parents,11–15 three to ADHD children/adolescents and 

their families, and one to teachers.16–19 Most psychoeduca-

tion has provided general information about ADHD, using 

lectures, group discussions, and manuals for parents.11,17,19 

Studies have revealed that providing educational informa-

tio increases knowledge, positive attitudes, and behaviors  

toward individuals with family members of ADHD.20 

Recently, two psychoeducation programs with a random-

ized controlled trial (RCT) design indicated a statistically 

significant improvement in ADHD symptoms compared with 

a control group. One of these programs included 90-minute 

weekly sessions over 12 weeks that covered the disorder 

and treatment-related information as well as coping strate-

gies, while the other adopted 5 weekly 90-minute sessions 

(weeks 1–4 and week 9) including materials for session 

leaders, parents, and children.10,14 However, no significant 

differences in treatment adherence were found. Currently, 

there is an ongoing project in the Netherlands combin-

ing accelerated-track diagnosis, treatment planning, and 

psychoeducation at mental health centers. Clinical ADHD 

symptoms and adherence will be systematically assessed as 

the secondary outcome of this project.13

The above studies indicate that psychoeducation is 

a promising approach to improving ADHD adherence 

and, subsequently, clinical symptoms; however, several 

limitations need to be considered: 1) medication adherence 

is a complex behavior, but, according to our knowledge, no 

study included health behavior theories in their study design;  

2) qualitative research approaches might be best suited 

to understanding the experience of parents from their 

perspectives,11 which might give better insight into how to 

develop effective interventions that they really need; and 

3) culture-specific factors, such as psychosocial factors and 

stigmas, have an influence on adherence behavior; there-

fore, culture-adjusted intervention should be developed by 

combining multiple disciplines, including medical, social, 

psychological, and educational sciences.

Considering the above limitations, we used the theory of 

planned behavior (TPB) to establish a theoretical framework 

for psychoeducation program development and evaluation. 

Before developing interventions, we applied qualitative 

approaches, such as focus group interviews with clinicians 

and one-by-one interviews with parents, to ascertain their 

needs with regard to psychoeducation. Meanwhile, we 

gave consideration to the impact of culture on people’s 

behaviors.

TPB is one of the most frequently cited and influential 

models for the prediction of human social behavior.21 The 

rationale behind this theory is that intention is the direct 

determinant of behavior, which is in turn influenced by per-

ceptions of the likely outcomes of behavior and an evalu-

ation of these outcomes as positive or negative (attitudes); 

perceptions of pressure from significant others to perform 

the behavior (subjective norms); and perceptions of 

confidence or self-efficacy in overcoming any barriers to 

the performance of the behavior (perceived behavioral 

control).22 In our study, we added extra factors related to 

adherence, including social demographic characteristics 

and self-efficacy, to the original model (Figure 1).

In our study, continuous provision of disorder/treatment-

related knowledge and coping skills to parents via lectures, 

parent manuals, posters, group activities, and profes-

sional coaching in an online community was intended to 

strengthen positive attitudes to medication via decreasing 

misunderstandings of ADHD; meanwhile, including fam-

ily members as well as the primary caregivers to lectures 

and group sessions acts on subjective norms, which might 

change negative attitudes in order to obtain family sup-

port by forming consistent understanding of the treatment. 

Additionally, group activities and online communities offer 

peer support for communicating experiences of managing 

ADHD children, which might reduce feelings of isolation, 

stress, and stigmatization, eventually enhancing behavioral 

control and self-efficacy.
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This study aimed to develop a focused psychoeducation 

program for parents with ADHD children on the basis of 

health behavior theory and to evaluate its efficacy in raising 

parents’ awareness and understanding of the disorder and its 

treatment, increasing adherence to pharmaceutical treatment, 

and improving clinical symptoms.

Methods
Participants
Eighty-nine families with children consecutively attend-

ing the Child and Adolescent Unit of Peking University 

Sixth Hospital (Beijing, People’s Republic of China) 

were enrolled from August 2013 to December 2014. 

The inclusion criteria for the patients were: 1) children 

or adolescents aged 6–16 years; 2) diagnosed as having 

ADHD, with the diagnosis, based on the Diagnostic and 

Statistical Manual of Mental Disorders, Fourth Edition 

(DSM-IV),23 first made by a  pediatric psychiatrist and 

then validated with a semi- structured interview with the 

parents and the child using  Barkley’s Clinical Diagnostic 

Interview Scale,24 which had been used in our previous 

pharmacogenetic study;25 3) first referral to the hospital; 

and 4) a medication prescription, with the parents agree-

ing with the prescription. The exclusion criteria for the 

patients were: 1) unsuitability for medication treatment; 

2) intellectual disability (IQ 70); 3) a pervasive devel-

opmental disorder or bipolar disorder or other psychoses 

making them unsuitable for participation in this study; 4) 

illiteracy of the parent/primary caregiver; and 5) unable to 

be followed up. Participants had to be the primary caregiv-

ers of the patients.

Patients and their families were recruited when they came 

to the hospital and got their assessment and were assigned 

to one cluster (intervention or control group). A cluster 

randomization scheme was used to allocate the clusters. 

The block size was 4. The allocation scheme was performed 

by the primary investigator. The other investigator was 

informed of the allocation result after recruitment was done. 

This scheme assured a balance of subject numbers between 

the two groups, and possible contamination was avoided by 

arranging the groups’ visits to the hospital for separate times. 

Both the intervention group and the control group began to 

take the medicine, osmotic controlled-release oral delivery 

system methylphenidate (OROS MPH) or atomoxetine, 

shortly after recruitment (Table S4). This study was approved 

by both the ethics committee of the Peking University Health 

Science Center (Beijing, People’s Republic of China) and 

the institutional review board of Peking University Sixth 

Hospital. Recruitment, allocation, and analysis of this study 

are illustrated in Figure 2.

Procedures
The present study used a cluster randomized control design to 

assign parents to the intervention and control groups. Both groups 

Figure 1 Theoretical framework for the study based on the theory of planned behavior.
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gave written informed consent for participation in the study, 

though they were blinded to what the other group received in 

terms of education.

Additional information about the implementation and 

contents of the psychoeducation program can be found in 

the Supplementary materials. A full description of develop-

ing and pretesting the psychoeducation program is available 

on request.

intervention group
The intervention group was offered an expert-guided lec-

ture (with slides) at the recruitment, and a parent manual 

was provided. Two sessions of parent group activities were 

 conducted by health educators at the second and fourth weeks 

after initiating medication. Posters focused on medication 

adherence were also offered during the group activities. 

Throughout the 3-month intervention period, parents in the 

intervention group participated in an online community, 

where they could communicate with other parents, share 

experiences, and receive professional counsel. The above 

interventions focused on the main components of the TPB 

model, which also guided the focus group interview with 

clinicians and individual interviews with parents to evaluate 

parents’ specific needs with regard to psychoeducation before 

the production of the health education materials and design 

of other activities.

•

•

•

•

•

•

•

•

•

•

•

Figure 2 cONsOrT diagram to illustrate study recruitment, random assignment, and data analysis.
Notes: T1= end of the first month. T2= end of the third month.
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expert lecture and parent manual
The lecture was given by an experienced clinical specialist 

using PowerPoint slides and presented core concerns sum-

marized from our qualitative interviews. After the presenta-

tion, further discussion with the specialist regarding specific 

questions was available. The parent manual echoed the 

lecture and was used cooperatively. Both the lecture and the 

manual focused on five components: 1) showing physicians’ 

understanding and willingness to help in order to build good 

patient–physician relationships; 2) disorder-related informa-

tion, such as symptoms, potential causation/risk factors, and 

negative effects in the life course; 3) treatment-related infor-

mation outlining pharmaceutical and non-pharmaceutical 

approaches, particularly regarding the effectiveness and 

adverse effects of medication; 4) barriers to adherence and 

coping skills; and 5) parenting skills. Additionally, skills for 

communicating with clinicians, teachers, and other family 

members were outlined in the parent manual.

More specifically, medication treatment-related infor-

mation formed the core content of both the lecture and 

the parent manual. We presented graphs cited from two 

well-known longitudinal studies to convince parents of the 

effectiveness and safety of medications. One graph showed 

2-year follow-up results of the MTA study,26 and the other 

graph displayed 5 years’ follow-up of growth outcomes 

(height and weight) in children with and without medica-

tion, in which no significant differences were observed.27 

Whether medication could impair growth and development 

of children was the main barrier to initiation of medication 

observed in our qualitative interviews conducted before 

developing interventions. Another major concern was about 

adverse effects. Information about common adverse effects, 

such as stomach discomfort, insomnia, fatigue, and practical 

coping skills, was described in detail, with advice such as 

“When children eat less, try to cook their favorite dishes, 

decrease the amount of food for each meal, and increase the 

frequency of meals per day”. We also addressed interac-

tive functions in the parent manual by including forms on 

which to record children’s medication-taking behaviors; for 

example, the 7-day medication form instructed parents to 

record the name and dose of medication, time of taking pills, 

and whether or not the child had used the medication (and 

if not, to record the reasons); similarly, the adverse effects 

form required parents to describe observed adverse effects, 

their frequencies and durations, and whether the child could 

tolerate them. Parents were advised to show these forms 

when they visited clinicians, as they could provide clinicians 

more objective information and facilitate physician–patient 

 communication. Additionally, small stories based on real 

cases in the qualitative interviews were also presented in 

the parent manual to give an idea of changes in children and 

their families after taking medication.

group sessions
Two group sessions were conducted by a clinical assistant and 

supervised by a professor of health education at the second 

and fourth weeks after initiating medication. Each session 

took approximately 40 minutes. Adverse effects are often an 

important barrier to adherence in the beginning period of tak-

ing medication, so group sessions focused on tackling parents’ 

concerns regarding this issue. A group of five to ten parents 

was asked to openly express their feelings, describing their 

problems or confusions. The clinical assistant wrote all the 

statements from the parents on the white board and guided 

group discussion among the parents, encouraging them to 

share their experiences, which helped parents to gain peer 

support in terms of both knowledge and emotion. Then, the 

assistant made a summary of the parents’ questions regarding 

medication and invited a clinician to give professional answers 

of 10–15 minutes in length. In addition, the forms in the parent 

manual were requested to be presented during the session.

Online community intervention
The online community intervention was supplementary to the 

other approaches and was managed by the same clinical assis-

tant. Minutes of the group sessions were posted, as were other 

health education materials offered for reading. In addition, infor-

mation about clinical schedules and making appointments with 

physicians was also available in the online community, which 

helped parents who were not local residents. Real-time counsel-

ing with the clinical assistant and frequent communication with 

other parents was available in the online community.

control group
The control group did not participate in the psychoeduca-

tion program, but only received general clinical counseling. 

After interventions were done, parents in the control group 

were offered the same psychoeducation interventions at 

their request. However, during the period of implementing 

the program, the control group was kept separate from the 

intervention group by the arrangement of different clinical 

visit times to effectively avoid contamination.

Measures
Measurements using questionnaires were taken at baseline 

(T0), the end of the first month (T1), and the end of the third 

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Neuropsychiatric Disease and Treatment 2015:11submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

2726

Bai et al

month (endpoint) (T2). Well-trained interviewers guided 

parents through completing the questionnaires.

education log
The involvement of each family in the educational activi-

ties, including use of the parent manual and participation 

in the didactic activities and group sessions, was recorded 

and analyzed.

Knowledge about aDhD
The self-designed knowledge questionnaire was applied at T0 

and T2 and comprised 16 question items (five disorder-related 

and eleven medication-related) to measure parents’ knowl-

edge levels. Question items are demonstrated in Table S1 and 

the frequency of correct answers are shown in Table S2.

TPB model
Self-designed question items (Table S3) were developed to 

measure each component of the TPB model (demonstrated 

in Figure 1) at T0 and T2. Higher scores of variables in the 

TPB model indicate that a participant tends to enact greater 

adherence behavior.

Medication adherence
Eight questions were applied to measure medication adher-

ence at T1 and T3. These questions included whether children 

continued their medication treatment; whether they took pills 

during the last weekend; how many days of not taking medica-

tion occurred in the last week; and how many days they did not 

take medication during the overall follow-up period. Reasons 

for stopping medication were also asked. The medication pos-

session ratio (MPR), which is defined as the percent of days 

the patient complied with the prescription in a specific period, 

was calculated. Adherence was defined as MPR 0.70.28

clinical assessment
The ADHD Rating Scale-IV (ADHD-RS-IV) was used to 

assess the core symptoms of ADHD.29 It was completed by 

parents at T1 and T3. There are 18 items corresponding to 

the DSM-IV criteria for ADHD. The first nine items consti-

tute an inattention score, and the last nine items constitute 

a hyperactivity–impulsivity score. This scale has been 

translated into Chinese. The validity and reliability of the 

Chinese version, which was used in the present study, have 

been demonstrated by Su et al.30

satisfaction
Subjective measures were assessed using a five-point scale 

from very dissatisfied/willing (1) to not satisfied/willing at 

all (5). The questions included parents’ general satisfaction 

with the program, willingness to participate in the included 

activities, and whether they would be likely to recommend 

the program to other parents of children with ADHD.

statistical analysis
Statistical analysis was performed using the Statistical Package 

for the Social Sciences (SPSS™), version 19.0 (IBM Corpora-

tion, Armonk, NY, USA). The significance level was 0.05. 

Descriptive statistics were used to characterize the study subjects. 

For continuous variables, group differences were assessed by 

using the two-independent-samples t-test, while for categorical 

variables, chi-square test and one-way ANOVA were employed. 

Correlations between intention and adherence behavior at the 

endpoint were checked using bivariate correlation analysis.

Results
Baseline demographic characteristics
Table 1 shows the demographic characteristics of the children 

and their parents. The mean age of patients in both groups 

was approximately 9 years. Most of the patients were boys 

(80%), and most of the parents who participated in this 

program were mothers (70%). The mean age of parents 

was approximately 40 years. Most of the parents had a col-

lege degree or above (60%), and more than 90% of the 

parents were employed.

scores of variables in the TPB model
Table 2 gives an overview of the differences in the scores of 

variables in the TPB model between the intervention group 

and control group at the baseline and endpoint. At the baseline, 

significant differences were not observed for most variables, 

Table 1 Demographic characteristics of patients and their parents 
(N=89)

Characteristics Intervention  
group (n=44)

Control  
group (n=45)

P-value

Patient age, years (mean ± sD) 9.3±2.8 9.6±2.9 0.622
Patient sex (%)

Female 13.6 15.6 0.798
Male 86.4 84.4

Parental age, years (mean ± sD) 40.7±7.1 39.2±4.8 0.916
Parental sex (%)

Female 72.7 73.3 0.949
Male 27.3 26.7

Parental education level (%)
Below college 34.1 40.0 0.564
college and above 65.9 60.0

Parental work status (%)
employed 93.2 95.6 0.677
Unemployed 6.8 4.4

Abbreviation: sD, standard deviation.
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but, at the endpoint, compared with the control group, almost 

all variables in the TPB model measured in the intervention 

group showed significant differences. More specifically, 

after intervention, parents in the intervention group showed 

significantly higher condition/treatment-related knowledge 

compared to the control group (13.5 vs 5.4, P0.05); tended 

to have a more positive attitude to medication (affectional 

attitude: 12.7 vs 16.4); were more likely to get much more sup-

port from physicians and family members regarding children’s 

medication treatment (subjective norms: 89.6 vs 55.6); and 

were more likely to manage the medication-taking behavior of 

the children (direct control: 31.2 vs 22.6; indirect control: 20.7 

vs 18.0; self-efficacy: 39.9 vs 32.2). More importantly, parents 

in the intervention group tended to have stronger intentions to 

adhere to medication (behavior intention: 6.6 vs 4.1).

Within the intervention group, improvements of the same 

variables mentioned above, except behavior intention (6.6 vs 

6.1), were also observed after the intervention.

Treatment adherence
The most prescribed ADHD agent at baseline and during the 

study for both groups was atomoxetine (approximately 70%); 

the other was OROS MPH (Table S3). Medication use pat-

terns were similar across the two groups (P0.05).

In the intervention group, at the end of the first month 

after starting treatment, compared with the control group, 

fewer children had stopped medication treatment (one in 

the intervention group, eleven in the control group), and 

intervention children demonstrated fewer days without tak-

ing pills (1.3 vs 6.6) and more compliance to medication 

(MPR: 0.98 vs 0.93). After the 3 months of pharmaceutical 

treatment, changes occurred in both groups. In the interven-

tion group, compared with the control group, fewer patients 

had given up medication treatment (13.6% vs 46.7%), and 

intervention patients demonstrated fewer days without 

taking pills (4.7 vs 30.6) and more likelihood to adhere to 

medication (MPR: 0.97 vs 0.63). The above differences 

were statistically significant (P0.05). The reasons for 

discontinuing medication treatment were similar between 

the two groups. The main reason was children’s situations 

getting worse, and the second was forgetting to give pills 

to children. However, the percentages for both these rea-

sons were higher in the control group. Figure 3 shows the 

changes in adherence measurements between T1 and T2, 

and Table 3 shows the results of all measured items regard-

ing adherence.

clinical assessment
Table 4 shows the comparison of ADHD-RS-IV scores in 

the intervention and control groups at T0 and T2. There were 

no significant differences in ADHD-RS-IV scores observed 

in the groups at baseline level. After psychoeducation of 

the parents, the scores of the intervention group dropped 

dramatically, while those of the control group stayed almost 

the same, except the hyperactivity score, which increased 

slightly. The differences in both the overall and subtype 

scores of the ADHD-RS-IV between the two groups were 

statistically significant at the end of the program.

Parents’ satisfaction
Table 5 shows that 90.9% of parents were “very satisfied” 

with the overall psychoeducation program; 88.6% of parents 

were “very willing” to participate in similar activities in the 

future; and 90.9% were “very willing” to recommend the 

activities to other parents of ADHD children.

correlation analysis
There were significant correlations between intention and 

adherence behavior for both groups at the endpoint (Table 6).

Discussion
ADHD is a disorder to which discrimination and stigma are 

attached. Given this, the psychosocial context should be 

Table 2 comparison of variable scores in the theory of planned 
behavior model between the intervention group and control group 
at baseline and endpoint

Items Intervention  
group (n=44)

Control  
group (n=45)

Baseline (mean ± sD)
Knowledge score 8.7±3.1 7.8±3.6
affectional attitude 16.8±2.8 16.3±2.8
Functional attitude 6.3±1.5 6.3±2.4
subjective norms 69.5±24.5 64.5±24.7
Direct control 25.2±5.7 24.6±7.2
indirect control 19.2±2.9a 20.6±1.1
Self-efficacy 34.4±6.2a 37.4±4.8
Behavior intention 6.1±1.5 6.2±1.5

endpoint (mean ± sD)
Knowledge score 13.5±2.2b,c 5.4±3.8
affectional attitude 12.7±2.0b,c 16.4±2.6
Functional attitude 6.2±1.4 6.6±0.8
subjective norms 89.6±18.6b,c 55.6±28.6
Direct control 31.2±3.4b,c 22.6±6.4
indirect control 20.7±1.3b,c 18.0±3.9d

Self-efficacy 39.9±3.8b,c 32.2±7.5d

Behavior intention 6.6±1.3b 4.1±2.5d

Notes: aStatistically significant when the baseline data of the intervention group are 
compared with the control group. bStatistically significant when the endpoint data of 
the intervention group are compared with the control group. cStatistically significant 
when the endpoint data are compared with baseline data within the intervention 
group. dStatistically significant when the endpoint data are compared with baseline 
data within the control group.
Abbreviation: sD, standard deviation.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Neuropsychiatric Disease and Treatment 2015:11submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

2728

Bai et al

taken into account to understand disorder-related problems, 

particularly poor medication adherence. Health behavior 

theories are helpful in understanding adherence behavior 

from a comprehensive perspective and in developing inter-

ventions accordingly. In our study, the TPB-based interven-

tions were shown to be effective in increasing adherence 

behavior and improving ADHD symptoms.

The psychoeducation package included a parent 

manual, expert lecture, and parent group activities, as well 

as online intervention, providing parents with knowledge 

and social support, which was consistent with previous 

studies (eg, Krain et al31 and Corkum et al32) that showed 

that improving awareness of ADHD and treatment-related 

knowledge and attitudes was associated with improvement 

of adherence. In our study, the parent manual and expert 

lecture provided basic knowledge about ADHD symptoms, 

potential causation, negative effects, treatments, and child 

behavior-management skills. Subsequently, the parent group 

sessions and online counseling provided information related 

to questions generated during the treatment procedure, espe-

cially in the online community, where questions could be 

answered quickly to address knowledge barriers in medica-

tion treatment. Hack and Chow33 mentioned in their review 

that providing written instruction also helps with adherence, 

because written material allows patients to review informa-

tion and decreases miscommunication. It has been reported 

that only approximately 50% of patients could recall the 

instructions from physicians during their last visit,34 so is a 

necessary supplement to clinical procedures.

After psychoeducation, the average knowledge score of 

the parents in the intervention group increased significantly 

compared to the baseline and was also significantly higher 

than the control group’s endpoint knowledge score. The 

group sessions and online community in this study allowed 

parents to communicate with other parents and our clinical 

assistants to obtain both informational and emotional support, 

Figure 3 The measures of medication adherence.
Notes: (A) Percentage of patients who did not stop medication treatment. (B) Days without taking medication during the follow-up period. (C) Medication possession ratio 
(MPr). (D) adherence rates at T1 and T2.
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which resulted in improvements in parents’ management 

skills of children’s behavior as well as their own mental 

health statuses. A randomized controlled study of Internet-

based parent management training demonstrated that, after 

Internet intervention, parents reported fewer behavior 

problems, and the positive effect on children’s behavior 

was maintained at 6-month follow-up.35 We also measured 

such changes by using variables in the TPB model, for 

example, affectional attitude to the medication; subjective 

norms, showing social support that parents got from their 

surroundings; self-efficacy, indicating their confidence to 

handle the management of ADHD children; and behavior 

intention, showing parents’ willingness toward compliance 

to pills. After intervention, scores of the abovementioned 

variables were significantly higher in the intervention group 

compared with the control group. Meanwhile, the measure-

ments of adherence showed that adherence was better in the 

intervention group compared to the control group at the end 

of the first and third months in our study.

Our study addressed educational components and emotional 

components, because the needs evaluation showed that, for 

parents of new patients (new patients meaning those who had 

never taken medication before), the main barriers to initiating 

medication and continuing treatment were identified as a lack 

of correct disorder/treatment-related knowledge, less emotional 

support from their surroundings, and feeling isolated. This 

comprehensive education program addressed these issues by 

Table 3 Medication adherence of the intervention group and control group at the first and second follow-up

Items Intervention group Control group

First follow-up
still taking medication (%) (if yes) 97.7a 75.6
Medication possession ratio 0.98a 0.93
adherence rate (%) 97.7 93.3
average number of days of discontinuation  
during the follow-up period

1.3a 6.6

Took medication during the last weekend (%) 90.9a 68.9
average number of days of discontinuation  
during the last week

0.4a 2.2

reasons for discontinuation (%)
Forgot 9.1 24.4
situation getting better 0a 13.3
situation getting worse 11.4a 37.8

second follow-up
still taking medication (%) (if yes) 86.4b,c 53.3d

Medication possession ratio 0.97b 0.67d

adherence rate (%) 100.0b 55.6d

average number of days of discontinuation  
during the follow-up period

4.7b 30.6d

Took medication during the last weekend (%) 86.4b 46.7
average number of days of discontinuation  
during the last week

1.0b 3.3

reasons for discontinuation (%)
Forgot 15.9b 37.8
situation getting better 4.5 8.9
situation getting worse 18.2b 60.0

Notes: aStatistically significant when the data of the intervention group are compared with the control group at the first follow-up. bStatistically significant when the data of 
the intervention group are compared with the control group at the second follow-up. cStatistically significant when the data of the second follow-up are compared with the 
first follow-up within the intervention group. dStatistically significant when the data of the second follow-up are compared with the first follow-up within the control group.

Table 4 comparison of aDhD symptom scores between the 
intervention group and control group at baseline and endpoint

ADHD-RS-IV items Intervention  
group (n=44)

Control  
group (n=45)

Baseline (mean ± sD)
aDhD total score 49.9±11.5 48.1±8.1
inattention score 26.1±5.9 25.9±3.7
hyperactivity score 13.2±4.1 12.4±3.6
impulsivity score 10.6±3.4 9.8±2.8

endpoint (mean ± sD)
aDhD total score 33.7±5.4a,b 45.1±7.9
inattention score 18.8±3.0a,b 25.4±4.4
hyperactivity score 7.7±2.0a,b 10.6±2.9c

impulsivity score 7.1±1.9a,b 9.1±2.6

Notes: aStatistically significant when the endpoint data of the intervention group are 
compared with the control group. bStatistically significant when the endpoint data are 
compared with baseline data within the intervention group. cStatistically significant 
when the endpoint data are compared with baseline data within the control group.
Abbreviations: aDhD-rsV-iV, aDhD rating scale-iV; sD, standard deviation; 
ADHD, attention deficit hyperactivity disorder.
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providing knowledge and emotional support/comfort to parents, 

as well as providing skills to manage medication compliance. 

Significant benefits of behavioral modification therapy over 

usual community comparison were not found, and that medi-

cation management extended 10 months beyond the intensive 

treatment phase.36 Although it was indicated in the MTA study, 

significant benefits of behavioral modification therapy over 

community comparison were not found, it did not target the 

adherence. In our study, behavioral interventions were embed-

ded in the whole program, but were not the main component. 

Instead, efforts were made primarily to increase awareness of 

ADHD and treatment, which was expected to change attitudes 

to medication; additionally, medication management skills were 

developed, for example, through the use of 7-day medication 

and adverse effects forms as reminders to parents to adhere 

to medication. The whole set of interventions considered the 

psychosocial context by offering parents emotional support, as 

mentioned above, which aimed to improve behavioral control 

and self-efficacy to manage medication adherence behavior. 

Finally, as a whole, this psychoeducation program was expected 

to improve parents’ intentions, which was expected to be the 

primary factor for eliciting behavior change.

Montoya et al performed an RCT to evaluate the effect 

of a parental psychoeducation program on medication persis-

tence in ADHD children and found no significant difference 

between the psycho education and control groups in terms of 

the proportion of patients who discontinued pharmacologic 

treatment.10 This study was among the earliest RCTs on ADHD 

Table 5 satisfaction of parents with the psychoeducation program in the intervention group (n=44)

Items Rating

1 2 3 4 5

Overall satisfaction (%) 90.9 9.1 0.0 0.0 0.0
Willingness to attend the same or similar psychoeducation  
activities in the future (%)

88.6 11.4 0.0 0.0 0.0

Willingness to recommend the psychoeducation  
program to other parents of children with aDhD (%)

90.9 9.1 0.0 0.0 0.0

Note: 1–5= very satisfied/willing to not satisfied/willing at all.
Abbreviation: ADHD, attention deficit hyperactivity disorder.

Table 6 correlations between intention and adherence behavior in the intervention and control groups at the third month after 
initiating medication

Items Intervention group (n=44) Control group (n=45)

Pearson coefficient P-value Pearson coefficient P-value

MPr 0.76 0.001 0.75 0.001
adherence ratea 0.42 0.004 0.72 0.001
Medication discontinuation 0.65 0.001 0.76 0.001

Note: aThe percentage of patients with MPr 0.70.
Abbreviation: MPr, medication possession ratio.

 psychoeducation; however, the authors did not find an effect 

on the persistence of medication nor a relationship between 

medication adherence and symptom improvement. A pos-

sible weakness of the study design was the amount of time 

that lapsed between education and evaluation: the education 

lasted until week 9, whereas the evaluation took place over 

12 months. The effects of short-term education might not last 

for a long time. This point was suggested in our previous study 

(unpublished data, 2010), in which we educated parents for 

1 month. The adherence rates after 1 month, 6 months, and 

12 months were 77.5%, 36.6%, and 28.6% and 63.8%, 35.6%, 

and 21.2% for the education group and control group, respec-

tively. Significant differences in medication adherence were 

only detected in the first month, which suggested reinforcement 

of the education program was warranted for improved long-

term persistence with pharmacological treatment.

strengths and limitations
The most important strength of the current study is that it 

demonstrates well the relationship between a focused, brief 

psychoeducation program for parents of ADHD children 

and improvement in medication adherence, as well as the 

possible underlying mechanism through which knowledge 

increases and behavioral intent toward the pharmacological 

treatment is enhanced. Although two RCTs had previously 

investigated the effects of psychoeducation on ADHD and 

reported symptom improvement, neither of them gave a 

satisfactory interpretation of the mechanism.10,14
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Other advantages of this study include that we conducted a 

thorough investigation by using a qualitative interview method 

to systematically explore parents’ opinions toward ADHD and 

medication treatment. The development of the subsequent 

psychoeducation program was rooted in and concentrated on 

the findings from the needs evaluation. Secondly, we started 

the intervention as early as possible before parents made the 

decision to initiate treatment by providing necessary informa-

tion to parents via an expert lecture and parent manual when 

their children came to the hospital for the first-time assess-

ment. Corkum et al32 also found in their study that, before 

patients made a decision regarding treatment, provision with 

relevant information regarding the treatment could increase 

treatment adherence – a finding that is consistent with our 

study. Thirdly, in our study, adherence was measured in a 

more detailed way by using eight questions about current 

medication adherence and medication adherence during the 

last weekend of follow-up, the number of days pills were 

discontinued during the follow-up period, and the reason for 

discontinuation, which gave a deeper insight into medication 

adherence behavior. Lastly, multiple disciplines (eg, commu-

nication sciences, linguistics, social sciences, social psychol-

ogy, epidemiology, and health education) were considered 

together in our study, particularly in the study design, needs 

evaluation, and development of the intervention package.

There are, however, some limitations in this study. 

Rigsby et al37 found that frequent contact with patients could 

increase medication adherence. In our study, we followed up 

1 month and 3 months after medication initiation; moreover, 

the clinical assistants who managed the online community 

maintained interaction with parents almost on a daily basis. 

Therefore, it was not possible to avoid bias. Secondly, even 

though we measured adherence thoroughly, the titration dose 

of medications was not measured. Normally, pediatricians 

prescribe a medication at the lowest dose and increase to the 

target dose over time. However, during the follow-up, we 

found that some parents did not follow this dose schedule, 

with some of them staying at the low dose because of adverse 

effects. In future ADHD medication adherence research, 

whether patients follow the prescribed titration dose should 

be included in the measurement of adherence. Further, the 

MPR was calculated by using days of discontinuation divided 

by the days of the whole follow-up period. Adherence was 

defined when MPR 0.70.38 In this way, the adherence rate 

of the intervention group after the 3-month intervention 

was 100%, but actually there were patients who had already 

stopped the medication treatment. This definition of adher-

ence neglected the influence of discontinuation.

Conclusion
Despite some limitations, this psychoeducation program 

provides a new approach to improving medication adherence 

and clinical symptoms of ADHD children in the clinical set-

ting. Long-term efficacy of the intervention should be studied 

in future research.
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Supplementary materials
Methods
Development of the psychoeducation program
The educational materials included detailed parent manuals, 

posters, and presentation slides. The design of the educational 

materials was guided by evaluation of the parents’ needs for 

disorder-related information and skills and then discussed and 

revised by experts in ADHD. The contents included knowl-

edge, skills, record-keeping, and expert-guided interaction 

activities and were expressed in Chinese culture-adjusted 

style. Pictures were added to make the materials lively and 

the concepts easy to understand. The key concepts were 

echoed in multiple materials in order to strengthen reten-

tion. We first ran a pretest of the educational materials via 

individual interviews with the parents. We asked about the 

comprehensibility, acceptability, and persuasiveness of each 

page, paragraph, picture, and slide, then made further revi-

sions accordingly.

expert lecture and parent manual
The expert presentation and the parent manual echoed each 

other and were used cooperatively. In the presentation, the 

specialist communicated the necessary information with 

the parents in simple words; the information also could be 

found in the manual. The parents’ feedback was obtained 

through activities outlined in the parent manual, to make 

sure they understood the information properly.

The contents of the educational materials included:

1. Understanding and cooperation. The specialist expressed 

understanding of the effort the parents made to take care 

of their ADHD children. The attitude of acceptance and 

support was helpful for the establishment of a cooperative 

relationship.

2. Disorder-related information. The manifestation and 

diagnostic process of ADHD were introduced in the 

expert presentation. Simple questions were included in 

the manual to obtain feedback from the parents, so that 

whether the parents had understood the symptoms and 

the diagnosis could be checked and further discussed. 

We emphasized the definition of “disorder”, and cor-

rected the misunderstanding of “disease”. Agreement 

with the diagnosis was obtained not only from the 

parents, but also from the eldest member of the family 

(in Chinese culture, the elder member of a family often 

makes decisions). We suggested to the parents that the 

children’s behavior had a negative impact on children’s 

lives that necessitated intervention. We also communi-

cated the outcomes of ADHD with the parents and told 

them that treatment discontinuation might cause lifelong 

problems.

3. Treatment-related information. Pharmacological and 

nonpharmacological treatments were introduced to the 

parents. The results of the multimodal treatment study 

(MTA)1 were used to interpret the comparison of the 

treatments. Then the parents had an opportunity to choose 

the treatment they desired. The expert discussed the best 

treatment for the child with each parent individually when 

necessary. As many children would need medication, the 

pharmacological mechanisms, therapeutic effects, and 

side effects were introduced. Parents’ attitudes toward 

pharmacological therapy were noted. Their concerns 

about addiction, long-term effects, and influence on intel-

ligence and growth, as well as management of side effects 

were addressed one by one. Once a parent decided to let 

their child take the medicine, they were guided in how 

to administrate the medicine properly and take records 

of side effects in preparation for visiting a doctor.

4. Adherence to the medication. The importance of persis-

tence in medication and when to stop medication were 

discussed with the parents.

5. Parenting skills for ADHD children and adolescents. 

General parenting skills and behavior-management 

strategies were introduced to the parents; these included 

changing the environment and lifestyle, skills for manag-

ing ADHD symptoms, and positive discipline.

After the presentation, any questions from the parents 

could be further addressed by the expert.

group session at the second week
The group session was led by a clinical assistant. In this ses-

sion, parents discussed the side effects of medication. They 

first played a game, “draw your face”, by which parents’ 

attitudes toward the medication could be quickly ascertained. 

Then the parents shared their records of medicine-taking and 

side effects. At the end of the session, a psychiatrist addressed 

the parents’ concerns about side effects and discussed how 

to deal with the side effects. Advice on improving diet and 

sleep were summarized and provided.

group session at the fourth week
In the fourth week, adherence to medication was discussed. 

“Draw your face” was again the opening game. Then, the 

parents shared their feelings about their children’s improve-

ment. After that, they were guided in a game to evaluate 

their expectations. The records of medicine-taking were 

shared. Then the group proceeded into a group discussion in 
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terms of: Why does medication need to be continued? What 

is good compliance? What were the factors that influenced 

the medication adherence? How should these factors be 

dealt with? and What was the parent’s plan for managing 

the medication? At the end, the psychiatrist summarized the 

answers, with emphasis on maintenance of the medication.

Table S1 Question items in the knowledge questionnaire

Question 1: core symptoms of aDhD.
Question 2: Potential causes of aDhD.
Question 3: Negative effects of aDhD.
Question 4: aDhD is a chronic disorder. Yes/No/i do not know
Question 5: Treatments for aDhD include both medication and non-medication methods. Yes/No/i do not know
Question 6: Medication treatment is regarded as the first choice for preschool children with ADHD. Yes/No/I do not know
Question 7: Medication could improve children’s aDhD symptoms. Yes/No/i do not know
Question 8: The efficacy of non-medication treatment methods is uncertain and slow, with limited evidence. Yes/No/I do not know
Question 9: For most aDhD children, behavioral-only treatment could not work better than medication treatment. Yes/No/i do not know
Question 10: Medication treatment would not result in drug addiction. Yes/No/i do not know
Question 11: adverse effects of drugs are slight, short-term, and manageable. Yes/No/i do not know
Question 12: Medication treatment would not impact children’s intelligence and growth. Yes/No/i do not know
Question 13: adherence is necessary. Yes/No/i do not know
Question 14: Nonadherence would cause the recurrence of aDhD symptoms or even worse outcomes. Yes/No/i do not know
Question 15: how to make a correct decision to stop drug use.
Question 16: What are the adverse effects of aDhD?

Abbreviation: ADHD, attention deficit hyperactivity disorder.

Table S2 The frequency of correct answers to each question in the knowledge questionnaire

Items Baseline (%) Endpoint (%)

Intervention group Control group Intervention group Control group

Question 1 72.7 60.0a,b 97.7 75.6
Question 2 50.0 53.3a,b 84.1 24.4c

Question 3 77.3 73.3a,b 95.5 66.7
Question 4 59.1 44.4a,b 84.1 20.0c

Question 5 79.5 73.3a 90.9 44.4c

Question 6 43.2 31.1a,b 75.0 8.9c

Question 7 79.5 68.9a,b 100.0 60.0
Question 8 38.6 37.8a,b 63.6 11.1c

Question 9 75.0 60.0a,b 97.7 80.0c

Question 10 25.0 22.2a,b 77.3 15.6
Question 11 34.5 31.1a,b 75.0 13.3c

Question 12 25.0 20.0a,b 79.5 8.9
Question 13 52.3 46.7a,b 88.6 22.2c

Question 14 56.8 57.8a,b 90.9 31.1c

Question 15 81.8 86.7a 93.2 53.3c

Question 16 22.7 13.3a,b 50.0 13.3

Notes: aStatistically significant when the endpoint data of the intervention group are compared with the control group. bStatistically significant when the endpoint data are 
compared with baseline data within the intervention group. cStatistically significant when the endpoint data are compared with baseline data within the control group.
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Table S3 Question items in the theory of planned behavior model used in the study

Variables Subvariables Question items
attitude affectional attitudea i don’t think aDhD is a disorder.

Medication treatment is needed for children with aDhD when necessary.
if children are adherent to medication treatment, their symptoms of aDhD will improve.
i am scared of adverse effects of medications and i am afraid that taking medication would  
damage the growth and development of my child.
i am afraid that my child would face stigma and social discrimination once others know he/she  
is taking aDhD medication.

Functional attitudeb attention problems, hyperactivity, impulsiveness
emotional problems
academic performance
social relationships

subjective norms To what extent has the physician suggested medication treatment?c

To what extent do you follow the physician’s suggestions to take medication?d

What do your family, relatives, and friends think about medication treatment?c

To what extent do you agree with their opinions?d

Perceived behavioral  
control

Direct controle i am able to manage medication use to make sure my child takes medication daily.
i am able to visit the physician as scheduled and describe what happened to my child while  
taking medication.
i am able learn to how my child performs at school while taking medication.

indirect controlf adverse effects of medication
long-term treatment period
high cost of medication
lack of aDhD-related knowledge
afraid of stigma attached to aDhD and medication.

intentiong What is the possibility of fully adhering to medication in the future?

Notes: aLikert five-point scales from 1 (totally agree) to 5 (totally disagree) were used to measure parents’ affectional attitude. blikert seven-point scales from 1 (no change 
at all) to 7 (completely relieved) were used to measure functional attitude. Questions were used to measure functional attitude, eg, “To what extent do you expect your 
child’s symptom(s) to be relieved?” clikert seven-point scales from 1 (totally disagree with medication treatment) to 7 (totally agree with medication treatment) were used 
to measure other important people’s opinions to medication use. dlikert seven-point scales from 1 (totally follow the suggestion/opinion) to 7 (totally follow the suggestion/
opinion) were used to measure the extent to which parents follow others’ suggestions and agree with others’ opinions. elikert seven-point scales from 1 (not at all) to 
7 (definitely yes) were used to measure direct control of medication use. fLikert seven-point scales from 1 (not able to overcome at all) to 7 (definitely able to overcome) 
were used to measure indirect control of medication use, including five items covering the barriers to medication adherence. glikert seven-point scales from 1 (absolutely 
not possible) to 7 (absolutely adherent to medication use) were used to measure intention, eg, to what extend you will be willing to allow your children to take medication 
in the future.
Abbreviation: ADHD, attention deficit hyperactivity disorder.

Table S4 Types of medication taken by children in the intervention group and control group

Medication name Intervention group (n=44) Control group (n=45)

First follow-up, n (%) Second follow-up, n (%) First follow-up, n (%) Second follow-up, n (%)

Methylphenidate 8 (18.2) 12 (27.3) 14 (31.1) 9 (20.0)
atomoxetine 36 (81.8) 32 (72.7) 31 (68.9) 36 (80.0)

Note: First follow-up is 1 month after initiating medication, and second follow-up is 3 months after initiating medication.
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