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Introduction: Attention-deficit/hyperactivity disorder (ADHD) is a common childhood psychiatric disorder. It frequently persists into
adulthood and is a risk factor for other mental disorders and adverse outcomes, mainly if not managed optimally. This study aimed to
assess ADHD treatment adherence and explore the underlying causes of non-adherence in ADHD children in Saudi Arabia.
Methods: A cross-sectional study of a convenience sample of 221 participants. The survey included demographic characteristics of
the child and parents, the child’s medical history, quality of services evaluation, as well as medication adherence assessment by
Medication Adherence Report Scale (MARS), the general beliefs about medicines questionnaire (General-BMQ), in addition to
assessing the parents’ beliefs about ADHD and provided/recommended treatment.

Results: The sample was primarily 6 to 8-year-old children (32.81%) and males (78.52%). Most subjects were prescribed extended-
release agents (45.7%), and overall, high-quality services were provided to the patients. The adherence rate of ADHD patients to their
medication was 89.77%. The mother’s education correlated significantly with patient adherence (p=0.029), and the mother’s age
correlated significantly with their beliefs (p=0.021), in addition to the family income (0.033). Children on Methylphenidate Immediate
Release had good compliance with the medication (p=0.008). Moreover, Methylphenidate Extended Release has shown continuity
results, increasing the adherence rates (p=0.035).

Conclusion: ADHD medication adherence was high and associated with older age, educational status, and type of medication used.
Physicians should consider these factors to improve adherence in their patients.
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Introduction

Attention-deficit/hyperactivity disorder (ADHD) is a common childhood psychiatric disorder. It is characterized by
symptoms of persistent inattention and/or impulsivity and hyperactivity, which can significantly impact functioning and
behavior in children and adolescents in school and at home.'* ADHD frequently persists into adulthood and is a risk
factor for other mental disorders and adverse outcomes, mainly if not managed optimally.>* The estimated overall
prevalence of ADHD worldwide is 7.2%.° In the Arab Gulf region, the total prevalence of ADHD was estimated at
5.90%.° Specifically, in 2018, the prevalence of ADHD among primary school students in Saudi Arabia was reported to
be 5%.” Currently, the mainstay therapy of ADHD is the pharmacological options, mainly with stimulants such as
amphetamines (AMPHs) and methylphenidates (MPHs).® Many studies show that using these medications alone or
combined with behavioral or cognitive intervention will improve concentration, sustained attention span, and social
behavior and decrease excessive motor activity.” Another study has shown that children with ADHD who are on
psychostimulants have better executive function tasks such as working memory, spatial short-term memory, set-

shifting, and planning ability.'® Positive outcomes in ADHD patients are directly correlated with treatment adherence,
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and medication adherence is a process of continuously taking action about the recommended treatment to reach the best
quality of life goal.'"'? Despite the proven efficacy of psychostimulant therapy, medication adherence is poor.'?

Awareness of the beliefs and factors regarding ADHD medication is essential, as parents of children with ADHD have
different beliefs about ADHD that may affect the continuity of their treatment.'"'*> There are common factors such as
culture and body mass index, age, and gender that have been found to affect adherence to pharmacological treatment."’
Patient characteristics, the duration of medication, symptom improvement, parent beliefs, patients’ type of ADHD,
healthcare system, and socioeconomic condition are considered as additional related factors.'"'*! Parents often express
concerns regarding ADHD, such as the belief that their child is too young to receive psychotropic medication and worries
about potential misdiagnosis of ADHD; however, the primary factor contributing to ADHD treatment non-adherence is
cultural stigma. Parents face societal pressure to conform to perceived norms and expectations, which can result in denial
about the legitimacy of ADHD as a medical condition.'® In addition to cultural stigma, controversy and media portrayals
are other significant barriers that may prevent individuals with ADHD from receiving an appropriate diagnosis,
treatment, and support services, which further contribute to the challenges faced by parents and individuals with
ADHD. To address these barriers, parents must have access to reliable information that allows them to make informed
decisions and address concerns about medication use for ADHD.'”

According to the discontinuity of medication, the prevalence stated by a study depends on a pharmacy database,
which is between 13.2% and 64%.'> ADHD medication side effects and medical events should be considered, as one
study mentioned 67% less adherence to immediate-release stimulant medications than non-stimulant medicines.'
A study review showed that non-adherence toward ADHD medication is commonly seen in children and adolescents
age groups.'” A similar result in research done in the UK documented that 50% of children and adolescents failed
treatment adherence.'® Regarding the duration, researchers noted that discontinuation behaviors were primarily asso-
ciated with children and adolescents with long medication periods.'®** Another study conducted in Saudi Arabia
demonstrated that 36% of participating parents discontinued their child treatment on their own or against the healthcare
practitioner’s advice.'®

Overall, the non-adherence to medication behavior in ADHD treatment is associated with various factors that are still
considered a knowledge gap. This study aims to contribute to the existing literature by assessing treatment adherence
levels and exploring the underlying causes of medication non-adherence in children with ADHD, specifically in Saudi
Arabia. To the best of our knowledge, this study is one of the first conducted in Saudi Arabia, providing valuable insights
into the challenges and factors influencing medication adherence in this population and addressing the quality of services
offered to the patients. By filling this research gap, our study will enhance the understanding of treatment adherence in
ADHD children in Saudi Arabia and potentially inform the development of targeted interventions and support strategies
to improve medication adherence and overall treatment outcomes.

Methods
Study Design and Population

This is a cross-sectional study. The survey was distributed to participants affiliated with Ishraq Association, a non-profit
organization in Saudi Arabia that provides comprehensive specialized services for individuals affected by ADHD and
works to ensure their rights. The survey was conducted from October 2020 to April 2022. The survey was also
distributed to psychiatry clinics and through various social media platforms at different time points within the same
timeframe. Data were collected using an anonymous online self-completed questionnaire in Arabic using a convenient
non-probability sampling technique.

Primary inclusion criteria for the participants were parents of children and adolescents with confirmed ADHD
diagnosis, Arabic speakers, and residents of Saudi Arabia. Exclusion criteria: autism spectrum disorder and intellectual
disability patients and those who did not complete all survey sections. The recommended minimum sample size is 235. It
was estimated by Raosoft software (Seattle, WA, USA) to be at the 95% confidence level (CI) with a 50% response
distribution and margin of error of +£5%. Before commencing the study, ethical clearance was obtained from the
Institutional Review Board of Princess Nourah bint Abdulrahman University (PNU), IRB Log number 20-0284.
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Informed consent was obtained from the parent or legal guardian of the patient. Data were collected and stored
anonymously through the Research Electronic Data Capture (ReDCap™) 7.3.6 software hosted by PNU. The study
was performed by the ethical principles stated in the Declaration of Helsinki.

Data Collection

Initially, we piloted the survey with 10 participants. However, data from the pilot were excluded from the study
analysis. The questionnaire was developed in English and then translated into Arabic. The questionnaire has been
reviewed by two experts in general psychiatry and child and adolescent psychiatry. The questionnaire included four
main sections. The first part elicited information on demographic children’s characteristics: age, gender, level at
school, and the type of school. Demographic parents’ characteristics: age, level of education, marital status, and
economic status. The second section comprised medical history: age at diagnosis, who prescribed the medication, the
type of medication, and if the patient has another learning disorder. The answers to the second section were all
multiple-choice.

The second section was designed to evaluate the quality of services offered to the patients; it contains eleven items.
The answer choices are “yes”, “no”, and “I don’t know”. The third section assesses adherence with one of the most well-
known, validated, and reliable assessment tools, the Medication Adherence Report Scale (MARS), with Likert-scale
answers.”'*> MARS includes ten items with 1 point for the correct answer and zero for the false one. The total score for
MARS was 10, with high scores indicating a high level of adherence and low scores indicating a low level of
adherence.”>* The fourth section assessed the parents’ beliefs toward ADHD provided/recommended treatment and
medication using 12 general statements considering the parents’ beliefs about ADHD and provided/recommended
treatment and the general beliefs about medicines questionnaire (General-BMQ).>> The General-BMQ is a widely
recognized instrument used in research to evaluate individuals’ beliefs about medication, and it has been validated and
has demonstrated good reliability.>* The 5-point Likert scale was used for the responses to the 12 general statements,
which ranged from “strongly disagree =5 to “strongly agree =17, with a total score of 60. The 5-point Likert scale was
also used for the eight items of General-BMQ, which ranged from “strongly disagree =1 to “strongly agree =5 with
a total score of 40. High scores indicate a high level of beliefs affecting patient adherence, and low scores indicate low
levels of beliefs affecting patient adherence.

Statistical Analysis

Data were analyzed using Statistical Package for Social Studies (SPSS 22; IBM Corp., New York, NY, USA).
Continuous variables were expressed as mean + standard deviation, and categorical variables as percentages. T—tests
and one-way ANOVA were used for continuous variables. The Cronbach’s alpha was used to assess the reliability of the
questionnaire. A p-value <0.05 was considered statistically significant.

Results

Eight hundred fifty-five participants were enrolled in the study; however, only 221 met the inclusion criteria and
completed the survey. Table 1 shows the sociodemographic characteristics of children with ADHD and their parents.
Most of the children in this study were 6 to 8§ years old (32.81%), and 78.52% were boys. Regarding education, 36.72%
of the children were in primary school grades 1-3, and two-thirds were enrolled in regular classes, while a minimum
number of the sample were not enrolled in any school (7.81%). Furthermore, more than half of the mothers (55.08%) and
most fathers (43.75%) were aged 31 to 40. Additionally, more than half of the mothers (58.98%), as well as half of the
fathers (50%), had a college degree, and the majority of the parents live together (85.16%).

A significant percentage of the children were diagnosed between ages 3 and 4 (44.1%), while 30.9% were diagnosed
between ages 6 and 8. Regarding the prescribed medication, 45.7% of the children take Methylphenidate Extended-
Release (Concerta). Moreover, one-third of the children have been prescribed Risperidone (Risperdal, Ridon), and about
half of the children have not been diagnosed with a learning disorder. In contrast, one-third of them were diagnosed with
a learning disorder.
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Table | Socio-Demographic Characteristics, Medical History, Adherence, and Beliefs Toward ADHD Treatment for Children and
Their Parents

Adherence Beliefs General Statement
Items Frequency (%) Mean SD | P value Mean SD | P value Mean SD | P value
Child age Less than 3 2 (0.78) 5.50 £3.54 0.599 19.00 £5.66 | 0.581 30.00 +1.41 | 0.652
3-5 33 (12.89) 7.85 £2.69 23.39 #5.31 35.14 +4.38
6-8 84 (32.81) 7.89 +2.33 22.53 +4.62 3429 +4.37
9-11 69 (26.95) 7.78 +2.33 22.48 £5.29 34.88 +4.51
12-14 35 (13.67) 7.35 £2.60 22.23 +5.66 3442 492
15-17 20 (7.81) 842 +1.74 21.59 +4.49 35.76 +4.82
Older than 17 13 (5.08) 8.00 +2.27 2491 £6.71 34.36 £5.26
Child gender Male 201 (78.52) 7.90 £2.40 0.234 22.76 £5.04 | 0.345 3478 +4.35 | 0.408
Female 55 (21.48) 747 £2.28 21.98 +5.48 34.17 £5.19
Child education KG 30 (11.72) 7.77 £2.65 0.485 24.19 £5.14 | 0.444 35.07 +4.77 | 0.902
Grade [-3, Primary school 94 (36.72) 7.83 £2.28 22.09 +4.73 3422 +4.18
Grade 4-6, Primary school 64 (25.00) 7.53 £2.62 22.66 +5.20 34.60 £4.92
Intermediate school 23 (8.98) 7.41 £2.54 21.57 £5.40 34.86 £4.70
High school. 25 (9.77) 8.54 +1.64 22.64 +4.73 35.32 +4.55
Not at school 20 (7.81) 825 +2.15 23.56 +6.90 35.06 +4.71
Child school Normal Classes 168 (65.63) 7.72 £2.53 0.670 22.60 £5.15 | 0.768 34.42 £447 | 0.238
ADHD program or ADHD 21 (8.20) 8.00 £2.05 23.05 +£5.32 35.40 £5.63
classes
Learning difficulties program 27 (10.55) 841 £1.47 22.83 £3.93 33.46 £4.22
Not enrolled at any school 21 (8.20) 7.86 £2.29 23.17 ¥4.76 36.00 £3.90
Others 19 (7.42) 7.53 £2.52 21.12 £6.76 35.94 +4.53
Mother age Less than 20 4 (1.56) 9.00 +2.00 0.172 2525 £2.22 | 0.021* 3525 +£3.50 | 0.045*
20-30 38 (14.84) 8.18 +2.12 22.59 #4.10 34.89 +4.26
3140 141 (55.08) 7.64 £2.49 22.35 £5.37 34.35 +4.47
41-50 63 (24.61) 7.87 £2.32 22.52 #5.17 3473 +4.73
51-60 9 (3.52) 8.56 +1.59 23.43 £2.70 38.86 +3.89
More than 61 1 (0.39) 3.00 +0 40.00 +0 25.00 +0
Father age 20-30 7 (2.73) 8.14 £1.95 0.991 24.14 £2.67 | 0.902 3543 £3.69 | 0.646
3140 112 (43.75) 7.83 £2.46 22.33 #5.12 34.58 +£3.94
41-50 98 (38.28) 7.82 +2.37 22.74 +5.18 34.49 +4.89
51-60 28 (10.94) 7.68 +2.31 22.84 +£6.00 34.48 +5.65
More than 61 11 (4.30) 7.64 £2.38 22.25 #4.10 37.00 £5.01
(Continued)
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Table | (Continued).

Adherence Beliefs General Statement
Items Frequency (%) Mean SD | P value Mean SD | P value Mean SD | P value
Mother Can read and write 3(1.17) 8.00 £2.65 0.029* 25.00 +4.58 | 0.844 32,67 £3.79 | 0.065
education
Primary school 3 (1.17) 4.67 +2.89 24.0+13.89 29.33 451
Middle school 8 (3.13) 8.75 £1.49 22.50 +6.35 34.17 +4.17
Secondary school 46 (17.97) 8.37 £1.84 23.28 +4.19 36.19 +4.82
College degree 151 (58.98) 7.53 £2.56 22.31 £5.36 34.47 £4.49
Post-graduate degree 45 (17.58) 8.20 £2.07 22.5| +4.50 34.20 +4.17
Father education | Can read and write 3(1.17) 6.67 + 3.21 0.391 30.33 £2.31 | 0.070 32.00 £5.00 | 0.859
Primary school 10 (3.91) 6.60 £2.80 22.89 +5.73 35.00 +4.12
Middle school 13 (5.08) 7.75 £1.71 22.70 £5.25 34.30 £5.48
Secondary school 58 (22.66) 7.53 £2.58 23.59 +4.35 34.35 +5.06
College degree 128 (50.00) 8.02 +2.22 22.10 +4.92 34.94 +4.44
Post-graduate degree 44 (17.19) 7.95 £2.53 22.10 +6.16 34.38 +4.10
Family Yes 218 (85.16) 7.75 £2.41 0.330 2246 +5.12 | 0.352 34.70 +4.49 | 0.68I
No 38 (14.84) 8.16 +2.15 23.35 #5.23 34.35 +4.84
Income Less than 4000 SR 18 (7.03) 8.00 +2.14 0.590 24.17 £5.01 | 0.033* 35.00 £5.21 | 0.983
From 4000 to 8000 SR 56 (21.88) 7.86 £2.33 23.18 +4.41 34.88 +4.56
From 8001 to 15,000 SR 90 (35.16) 7.97 237 22.44 +5.06 34.51 +4.48
From 15,001 to 25,000 SR 48 (18.75) 7.90 ¥2.31 23.56 +5.98 34.44 +4.8|
Above 25,000 SR 44 (17.19) 7.27 +2.64 20.49 +4.84 34.69 +4.22
Diagnosis age Less than 3 30 (11.7) 7.80 £2.54 0.807 23.64 £5.79 | 0.309 34.52 +4.70 | 0.817
3-5 113 (44.1) 7.72 £2.49 22.90 +4.79 34.21 +4.29
6-8 79 (30.9) 7.73 £2.35 21.54 +4.99 3491 +4.89
9-11 16 (6.3) 8.63 +1.31 22.57 £5.32 35.79 +4.32
12-14 10 (3.9) 7.90 £2.18 23.78 +4.79 36.00 +4.21
15-17 2 (0.8) 10.00 + 0 16.00 +0 34.00 +0
Older than 17 6 (2.3) 8.00 +2.76 24.60 +9.40 35.20 +6.46
(Continued)
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Table 1 (Continued).

Adherence Beliefs General Statement
Items Frequency (%) Mean ¥SD | P value Mean ¥SD | P value Mean ¥SD | P value
Prescribed Methylphenidate Immediate 50 (19.5) 7.02 £2.64 0.008*
medication Release (Ritalin)
Methylphenidate Extended 117 (45.7) 8.15 £2.01 0.035*
Release (Concerta)
Lisdexamfetamine (Vyvanse) 2 (0.8) 6.50 £3.54 0.435
Dextroamphetamine 2 (0.8) 9.00 +0.00 0.617
(Dexedrine)
Dextroamphetamine/ 4 (1.6) 7.00 £2.94 0.493
Amphetamine (Adderall)
Atomoxetine (Strattera) 66 (25.8) 8.30 £2.20 0.050
Clonidine Il (43) 7.73 £2.33 0915
Risperidone (Risperdal, ridon) | 72 (28.1) 7.71 £2.58 0.666
Aripiprazole (Abilify, Zolinda, 2 (0.8) 10.00 +.00 <0.001*
etc.)
Imipramine (Tofranil) 2 (0.8) 10.00 +.00 <0.001*
Modafinil 1 (0.4) 4.00 +.00 0.108
Bupropion (Wellbutrin) 6 (2.3) 8.50 £1.76 0.473
Other 15 (5.9) 7.02 +2.64 0.008*
Has the child been Yes 84 (32.8)
diagnosed with
Learning Disorder No 113 (44.1)
| do not know 59 (23.0)

Note: *P-value is less than 0.05.

Quality of Services Offered to the Patients

Table 2 displays the quality of services offered to the patients. Almost half of the parents reported applying scales to
assist the diagnosis filled by them and their teachers (49.2%), while 30.5% have not. And 55.7% of the respondents were
educated about the disorder, its prognosis, and the possible comorbidities. Furthermore, most parents were informed
about the side effects of the medication (78.0%) and the importance of adhering to a treatment plan (71.8%).
Additionally, 58.6% of the respondents learned about the risk of not treating ADHD.

On the other hand, it was found that 50.2% of the parents did not receive or were not guided to focused group parent
training programs. Additionally, more than half of the parents (51.0%) were not educated about the benefits of a healthy
lifestyle and regular exercise, and a significant majority (66.1%) still needed to receive brochures or access to online
resources.

About two-thirds of parents should have contacted or guided them to inform the school and coordinate with the
teachers (60.2%). Furthermore, this table shows that most parents were given recommendations to be applied at home
(66.4%). In comparison, most were not provided recommendations to be given to the teachers and used at
school (57.5%).
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Table 2 Quality of Services Offered to the Patients

Has the Physician Applied the Following Items During or After the Assessment? Yes No I Do not
Know
|- Applied scales to assist the diagnosis (like Conners Scale, Strength and difficulties 126 (49.2%) 78 (30.5%) 52 (20.3%)
Questionnaire or Vanderbilt Scale) filled by the parents and teachers.
2- Education about the disorder, its prognosis and possible comorbidities. 142 (55.7%) 97 (38.0%) 16 (6.3%)
3- Education about the medication’s effects and it’s side effects. 199 (78.0%) 52 (20.4%) 4 (1.6%)
4- Education about the risk of not treating ADHD. 150 (58.6%) 99 (38.7%) 7 (2.7%)
5- Education about the importance of adherence to treatment plan. 183 (71.8%) 53 (20.8%) 19 (7.5%)
6- Providing or guiding to focused group parent training program 117 (45.9%) 128 (50.2%) 10 (3.9%)
7- Education about the benefits of a healthy lifestyle and regular exercising 107 (42.0%) 130 (51.0%) 18 (7.1%)
8- Provide brochures or online resources. 73 (28.7%) 168 (66.1%) 13 (5.1%)
9- Contacted the school or guided you to inform the school and coordinate with the teachers 94 (36.7%) 154 (60.2%) 8 (3.1%)
10- Provide recommendations to be applied at home 170 (66.4%) 76 (29.7%) 10 (3.9%)
I 1- Provide recommendations to be given to the teachers and applied at school 97 (38.5%) 145 (57.5%) 10 (4.0%)
Adherence

The overall adherence rate of ADHD patients to their medication, as reported by parents using the MARS, was 89.77%,
which is high according to a definition from previous research (92—100% of maximal MARS scores).'" The total mean of
MARS was 7.81+ 2.38 out of 10.

There were no statistically significant differences in socio-demographic characteristics except for the mother’s
education level (p=0.029), in which mothers with primary school degrees showed lower adherence than the higher-
educated mothers. Moreover, adherence toward ADHD treatment in terms of age and diagnosis was higher among the
15—17 age group (M£SD: 8.42+1.74 and 10, respectively). Elderly mothers aged 61 reported the lowest adherence rates
(M: 3). Children with separated parents showed more adherence toward treatment (M+SD: 8.16£2.15).

Furthermore, Table 1 describes the relation between the adherence scores and the type of medication; it shows
multiple significant results. Only two patients were using Aripiprazole and Imipramine, and they had the highest
adherence rates toward the treatment (p=<0.001). In addition, children on Methylphenidate Immediate Release complied
well with the medication (p=0.008). Patients prescribed Methylphenidate Extended Release have shown continuity
results, increasing the adherence rates (p=0.035). Moreover, patients on Atomoxetine showed a good adherence value
(P=0.050).

Parents’ Beliefs About Provided Treatment and Medications for ADHD

Table 3 displays the parents’ beliefs toward providing treatment to ADHD patients. The total mean score of General-
BMQ was 34.65 £ 4.54 out of 60. More than half of the parents (52%) disagreed that their children are young for
psychotropic medications, while 21.77% of parents agreed. Along with the benefits of drugs, overcoming the risks is
believed by 61.78% of parents. The relationship with the prescribing doctor influences treatment adherence, and it was
acknowledged by 79.55% of the parents. Most parents, 89.33%, believed understanding the doctor’s instructions would
affect the treatment continuity. More than half of parents agreed that people’s opinions regarding the medication
jeopardize their child’s compliance with treatment (54.67%). However, only 13.34% of parents agreed that compliance
with medication only because of pressure from other people. The predominance of parents decided that the center’s
availability in the region would influence re-prescribing and follow-up appointments (89.34%). Medication side effects
are upsetting to 60.26% of the parents.
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Table 3 Parents’ Beliefs About Provided Treatment for ADHD Patients
General Statements to Consider the Beliefs About the | Strongly Agree Uncertain Disagree Strongly
Provided Treatment Agree Disagree
I. The child is too young to have psychotropic medication for | 19 (8.44%) 30 (13.33%) 59 (26.22%) 89 (39.56%) 28 (12.44%)
ADHD.
2. In most cases the benefits of medicines outweigh the risks. | 41 (18.22%) 98 (43.56%) 56 (24.89%) 18 (8.00%) 12 (5.33%)
3. The relationship with the prescribing doctor influences the | 79 (35.11%) 100 (44.44%) | 23 (10.22%) 19 (8.44%) 4 (1.78%)
adherence.
4. Other people opinion can affect against taking the 42 (18.67%) 81 (36.00%) 45 (20.00%) 41 (18.22%) 16 (7.11%)
medication.
5. The available center in my region will influence my follow up | 125 (55.56%) | 76 (33.78%) 10 (4.44%) 8 (3.56%) 6 (2.67%)
appointments and prescribing medication?
6. The side effects of the medicine are too upsetting. 55 (24.55%) 80 (35.71%) 49 (21.88%) 36 (16.07%) 4 (1.79%)

7. Taking medication only because of pressure from other 15 (6.67%) 15 (6.67%) 40 (17.78%) 81 (36.00%) 74 (32.89%)
people.

8. There are no satisfactions with the medication effectiveness. | 34 (15.18%) 50 (22.32%) 56 (25.00%) 58 (25.89%) 26 (11.61%)
9. Understanding the doctor instructions will affect the 106 (47.11%) | 95 (42.22%) 17 (7.56%) 6 (2.67%) 1 (0.44%)
medication adherence.

10. Taking medicines more than once a day is inconvenient. 79 (35.11%) 80 (35.56%) 44 (19.56%) 16 (7.11%) 6 (2.67%)
I'l. The cost can lead to stop/ skip/ not refill the medication. 82 (36.44%) 79 (35.11%) 39 (17.33%) 18 (8.00%) 7 (3.11%)
12. Medicines help many people to live better lives 79 (35.1%) 108 (48.0%) 30 (13.3%) 4 (1.8%) 4 (1.8%)

Moreover, parents’ satisfaction with the medication’s effectiveness was around 37.5%. Taking medication multiple
times daily is inconvenient for 70.67% of the parents. Lastly, the financial cost of medication decreases medication
adherence, which was agreed upon by 71.55% of the parents.

Mother age manifested a significant result (p=0.045) towered the general statement of the beliefs about the provided
treatment with the highest mean score in the age group 51-60 years (M+SD: 38.86+3.89).

Beliefs about medication, was measured by the General BMQ. Higher scores indicate negative beliefs regarding
ADHD treatment. The total mean score of General-BMQ was 22.60 £+ 5.13 out of 40. Parents endorse beliefs about
ADHD medication based on several statements; more than half of the sample do not agree that their doctors use too many
medications (51.1%). However, approximately two-thirds (62.5%) believe doctors trust medicines too much.
Additionally, more than half of the participants agreed that doctors would prescribe fewer medicines if they had more
time with patients (54.2%). Many indicated that they believe that natural remedies are safer than medicines (24.1%),
most medicines are addictive (20%), poisons (10.2%), and do more harm than good (11.2%).

Mother’s age showed significant results in beliefs about medications (p= 0.021) and family income (p= 0.033). The
top highly ranked beliefs affecting patient adherence by socio-demographic characteristics for children and their parents
are more than 61 for mother age (M= 40), followed by mothers age less than 20 (M=25.25, SD=2.22), and patients older
than 17 (M= 24.91, SD= 6.71). The father, education who can read and write, showed a higher mean score (M=30.33,
SD= 2.31). Those with separated parents showed a higher mean score in beliefs (M= 23.35, SD= 5.23). Income is
a statistically significant variable (p=0.033) that differs between lower and higher income. Lower income has the highest
mean score (M= 24.17, SD= 5.01). For diagnosis, for patients older than 17, it has the highest mean score (M= 24.60,
SD= 9.40).
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Table 4 Correlation Between Total Score of Adherence Toward ADHD Treatment with Total Score of Beliefs Affecting Patient
Adherence and Total Score of General Statements to Consider the Beliefs

Total Score of Beliefs Affecting Total Score of General Statements to
Patient Adherence Consider the Beliefs
Total score of Adherence toward r* —0.066 0.27 1%
ADHD treatment
P-value 0.324 <0.001

Notes: **Correlation is significant at the 0.0 level (2-tailed). *Pearson Correlation coefficient

Table 4 presents the significant correlation between adherence toward ADHD treatment and General statements of
consideration of the beliefs (r = 0.271, p < 0.001). On the other hand, the General-BMQ was inversely and non-
significantly related to total score Adherence with (r = —0.066, p =0.324).

Discussion

Nonadherence to medication behavior is associated with many different factors. With this study, we filled the knowledge
gap by assessing the impact of services offered, parent beliefs, and the underlying reasons for treatment discontinuation
using validated measures.

The results of the present study showed a high level of adherence (89.77%), which, in comparison to other studies,
reported the highest adherence rates ranging from 21-71%.%'"*® One possible hypothesis to interpret this finding is that
the conclusions of our study showed that the quality of services provided to the patient was good.

Demographic factors are a predictor of adherence. The current study found that older age tend to have a higher
adherence rate toward treatment, in contrast to a similar study that showed that adolescents were significantly less likely
to adhere to treatment. This can be explained by how the responsibilities shift from the caregiver to the child.?’-*®

The effect of a mother’s educational status on the association between adherence to ADHD medication was found to
be significant; a higher number of educated mothers play a major role in their children’s adherence to treatment. This
result is similar to what was found in a study conducted in Saudi Arabia in 2002.° This outcome is contrary to that of
Parvin Safavi (Iran, 2018), who found that fathers’ education reported higher treatment adherence than mothers’.*® This
result may be explained by the fact that mothers in Saudi Arabia play an essential role in their children’s adherence to
medication.

The mother’s age showed significant results toward the beliefs (p= 0.021) and a significant result (p=0.045) toward
the general statement of the beliefs about the provided treatment. These findings have not been found elsewhere because
of the lack of association between the mother’s age and medication adherence.

Families with low income have negative beliefs towards treatment; the result here mirrors those of previous studies,
which reported that those who have lower incomes are less likely to use medication consistently.”” These results reflect
those of Prabhat Sitholey (2011), who found that one of the reasons for non-adherence is the high cost of medication by
40%.%°

Several beliefs were found to influence medication adherence. Our study found that distance from home to hospital
may affect the likelihood of obtaining medication by 54%. Sitholey (2011) makes a similar point, stating that it is
a significant reason for nonadherence by 40%.°

Medication adherence in the context of ADHD treatment is a complex issue that extends beyond the involvement of
parents. The opinions of others can have a significant adverse impact on the individual’s adherence to medication. Stigma
emerges as a primary concern affecting medication adherence in the management of ADHD. In our study, approximately
54% of parents expressed concerns and hesitancy in continuing ADHD medication due to the influence of others’
opinions. This highlights the detrimental effect of societal attitudes and perceptions on parents’ decision-making process

regarding medication adherence.
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Algahtani (2012) reported similar findings, suggesting that cultural opinions can lead parents to refuse to share their
experiences about their child’s ADHD-related problems, hindering their participation in studies. This demonstrates how
cultural factors can shape parents’ willingness to engage in research related to their child’s condition.'®

Furthermore, Sitholey (2011) also discussed the impact of socio-cultural factors, specifically within the Indian
context, on medication adherence. Family members opposing the use of medication can pose challenges to adherence
behaviors.*

Most parents believe that the relationship with the prescribing doctor significantly influences adherence, with 79%
acknowledging its impact. This belief aligns with another study highlighting the effect of the parent-doctor relationship
on treatment adherence and continuity.'* Additionally, mental health providers play a crucial role in promoting best
practices and offering psychoeducation to parents and caregivers regarding the safe use and potential side effects of
psychiatric medications in children.”’

The most known reason for non-compliance to ADHD medications is the side effects of medication.'’ Besides that,
parents believe that the impact of drugs on their children’s behaviors and attitudes has primarily contributed to increasing
the adherence rate, supported by 61.78% of the participants.’

Psychopharmacological medication is the most effective way to control symptoms.****> Methylphenidate, ampheta-
mine, and atomoxetine are the most commonly used medications, and psychostimulants remain a viable first-line
treatment for ADHD.?*

This study found that patients prescribed Methylphenidate Immediate Release had good compliance toward the
treatment (p=0.008). Methylphenidate Immediate Release is commonly prescribed. However, it has a short duration of
action, resulting in the need for multiple dosing during the day.*> Similar to longer-term reports with various daily doses
of short-acting Methylphenidate, the use of an extended-release, once-daily preparation of MPH appears well tolerated
over one year.”® In addition, children on Methylphenidate Extended Release have shown continuity results and, thus,
increased adherence rates (p=0.035). It was previously found that children will likely continue to respond to
Methylphenidate Extended Release.'> Over one year may require a minor dose adjustment.’” Methylphenidate has
proven its effectiveness in treatment adherence.'** This finding is consistent with that of Efron et al (1997), which
shows that Methylphenidate reduces teacher-rated ADHD symptoms.>® It has been concluded that Methylphenidate is the
drug of choice.

Moreover, participants on Atomoxetine showed a good adherence value (P=0.050). Previous research has established
higher stimulant adherence rates, followed by atomoxetine'> Moreover, it was the first non-stimulant FDA-approved.*°

A study in Texas claimed that the highest adherence values were associated with non-stimulants and the lowest with
stimulants.'® In contrast to this study, it was shown that the highest adherence values are in patient-prescribed stimulants.

Conclusion

The overall adherence rate of ADHD patients to their medication was high in this study. Significant correlations existed
between older age and a high adherence rate toward treatment. In addition, mothers with a higher level of education
showed a higher adherence rate. Also, Methylphenidate Immediate Release showed good compliance compared to other
medications. Several beliefs were found to influence medication adherence. The physician should consider these factors
to improve adherence in their patients.
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