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Abstract

Introduction: Attention deficit hyperactivity disorder (ADHD) is the most common neuropsychiatric
condition of childhood. There is a sizable subset of children with ADHD symptoms in whom early
intervention can prevent their progression into fulminant ADHD. However, the therapeutic options for
ADHD symptoms are limited. Mandala coloring is a form of art therapy that may be used in these children,
but there is a dearth of literature regarding its efficacy.

Method: This is a prospective cohort study on 120 children aged six to 10 years diagnosed with ADHD
symptoms. The children were divided into two equal groups of intervention and control. Children in the
intervention group were given mandala coloring intervention for 10 weeks duration. Pre-test and post-test
values of executive functioning and emotional and motivational self-regulation (EMSRQ) were compared
between the two groups by using SPSS 23 (IBM Corp., Armonk, NY).

Results: The demographic data and baseline characteristics were comparable in both groups. Post-test
values showed significant improvement across all parameters of executive functioning in the
intervention group. However, the difference was not significant in EMSRQ. At follow-up, parents reported
improvement in academic performance, concentration, and mindfully focusing on a single activity for a
longer duration of time.

Conclusion: The attention span and cognitive abilities of children at risk for ADHD may be improved with
the relatively simple yet effective intervention technique of mandala coloring that can easily be
administered by parents at home. Further research is needed to compare its efficacy with other treatment
modalities.
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Introduction

Mandala coloring is a form of therapeutic art involving coloring intricate and symmetrical patterns. These
are geometric designs that start from a central point and radiate outward, forming a circular or symmetrical
pattern [1]. A symmetrical mandala can both be drawn or colored to enhance positive effects on cognitive
function and emotional well-being by reducing the "inner chaos" of people's emotional states [2]. Coloring
mandalas can promote relaxation, mindfulness, and creativity, aiding in relaxation, emotional and creative
expression, focus, and self-regulation in children, thereby benefiting their overall cognitive functioning.
Based on the available literature, mandala coloring and drawing have been found to be useful in people with
dissociative disorders, attention deficit hyperactivity disorder (ADHD), and dementia [3-5].

Art therapy, such as mandala coloring, is effective because of the unique nature of the art-making process
[6]. The process of art-making involves an interplay of motor function, attention, and impulsivity, which are
reflected in the line quality, choice of materials, degree of organization, and completeness of the artwork.

The brain neuronal networks involved in attention and focus may benefit from the strengthening gained
through prolonged concentration of work during mandala coloring. Working memory, cognitive flexibility,
attention span, and interference control are part of executive functioning abilities that lead to the effective
completion of the task. According to Curry and Kasser [7], healthy adults who color mandalas can increase
their attention span. These results collectively imply that mandala coloring can enhance executive
functioning abilities and facilitate more successful task completion by enhancing attentional control,
working memory, cognitive flexibility, and problem-solving skills. According to Babouchkina and Robbins'
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study [8], adults who color mandalas, circular and symmetrical figures that draw the eye to their centers,
experience fewer negative mood symptoms. These researchers hypothesized that the circular shape of
mandalas is an "active ingredient” in this process.

The majority of the studies on mandala coloring are done on adults or children with other disorders [7,8].
Only a few studies have looked at the effect of mandala coloring in children with ADHD symptoms, and
there are no studies on the Indian population even though the concept of mandala originated in the Indian
subcontinent. The purpose of this study is to ascertain how executive functioning of children with ADHD
symptoms is affected by mandala coloring.

Materials And Methods

With institutional review board approval, a prospective cohort study was performed at a school to compare
the effect of mandala coloring on executive functioning and emotional and motivational self-
regulation (EMSRQ) of children with ADHD symptoms in intervention and control groups.

Participant selection

The screening test was conducted between January 2022 and June 2022 for 250 children aged six to 10

years for diagnosis of ADHD symptoms. Children with average intelligence and between 84 and 94
percentile on the ADHD-Symptoms Rating Scale (ADHD-SRS) scale [9] were randomly selected for the study.
Children with any other disability, those going through other therapy modalities, and those whose parents
were suffering from mental health conditions were excluded from the study.

After screening the records using the above-mentioned criteria, a total of 120 children with average
intelligence and symptoms of ADHD were included in our study (Figure 7). Out of these, 60 children were
part of the intervention group (group 1), and 60 were included in the control group (group 2).

250 children with ADHD symptoms
screened between January 2022 to June
2022

80 children excluded (not
meeting the inclusion criteria)
® 30 children of other
associated conditions
® 20 children were going
through with some other
therapy
® 30 children of parents
with mental health

170 children considered for the study

50 children dropped after pre-
test intervention

120 children participated in the study

l

60 children with ADHD 60 children with ADHD
symptoms (Group 1) symptoms (Group 2)

FIGURE 1: Participants' flow diagram

ADHD: attention deficit hyperactivity disorder.
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Tools for pre and post-test

Parents and their children completed a demographic questionnaire assessing age, gender, current grade in
school, and socio-economic status, along with the education and occupation of their parents. The following
tests were used for screening and intervention: ADHD-SRS consisting of 56 items was used to assess the
symptoms of ADHD. The normative data are based on age group (5-11 years and 12-18 years), rater (parent
and teacher), and gender. A multiple choice test of abstract reasoning, Raven’s Colored Progressive Matrices
[9], was used to assess the intelligence level of children. Color Trails 1 and 2 [10] tests were used to assess
focused attention in addition to the above functions. In both trails, the subjects were presented with
numbers within different colored circles and asked to point out numbers according to the instructions. Digit
Span [11] was used for verbal working memory with items presented in forward and reverse conditions with
two trails each. Animal Naming Test [12] was used to measure cognitive flexibility by eliciting the words that
belong to a particular semantic category. The child was asked to generate the names of as many animals as
possible in one minute excluding the names of fish, birds, and snakes. Stroop Color and Word Test [13] was
used to assess interference control by presenting the color words in mismatched ink. The test was presented
in three levels and the total number of words read correctly and the time taken are considered for final
scoring along with an interference score calculated by subtracting the color word score from the color score.
The Emotion and Motivation Self-Regulation Questionnaire consists of 36 items answered on a five-point
Likert scale that is grouped into learning self-regulation and performance/avoidance self-regulation [14].

The teachers completed the ADHD-SRS rating and the participants who were between the cutoff for the
84th-94th percentile were selected for the study. Permission from the appropriate authorities was obtained
before the test was conducted. The parents of these children were then asked for their informed consent and
they were informed of the confidentiality of their child's information. Baseline scores were recorded using
the above-mentioned tools, followed by post-intervention evaluation after the 60th session using the same
tools for comparison.

Intervention procedure

All children used a self-made mandala coloring workbook for intervention under the guidance of researchers
and teachers. To develop the workbook, a total of 100 designs were created by a graphic designer. To check
the face validity of all these designs, it was administered to 1200 children (each design was colored by 12
students) and the average time taken for coloring was recorded. Based on face validity, the designs that took
a similar time for coloring were excluded. Expert validation was sought from five professionals in

psychology and art therapy who further shortlisted the designs. Out of the 100 designs, 40 were excluded and
the remaining 60 designs were stratified according to the difficulty/time taken for coloring into levels

one, two, and three were administered to the child sequentially. An example of mandala design and the
coloring done by the participant are shown in Figures 2, 5. The kids in the intervention group received one
mandala design from a self-made coloring book every day for up to nine to 10 weeks (a total of 60 sessions).
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FIGURE 2: Mandala design used in the study
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FIGURE 3: Mandala design colored by a participant

Statistical analysis

Data were coded and recorded in the Microsoft Excel spreadsheet program (Microsoft Corporation,
Redmond, WA). SPSS 23 (IBM Corp., Armonk, NY) was used for data analysis. Descriptive statistics were
elaborated in the form of mean/standard deviations. Group comparisons between groups were made using
an independent t-test and within the group by using a paired t-test.

Results

Demographic characteristics and baseline data

The mean age of the children was 8.85 years with 50 boys and 10 girls. The baseline data of demographics,
executive functioning, and EMSRQ were comparable between the intervention and control groups. The
demographic characteristics and baseline data of the participants are summarized in Table 1.
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Demographic data

Intervention group

n =60

Age, mean (SD) 9.15+0.88
Male 50 (83.30)
Female 10 (16.70)
Color Trail Test 1 1.95 (0.82)
Color Trail Test 2 3.84 (1.38)
Digit Span (forward) 5.52 (1.00)
Digit Span (backward) 2.20 (0.75)
Digit Span (total) 7.73 (1.41)
Animal Name Test 8.32(3.12)
Stroop test (W) 73.38 (17.29)
Stroop test (C) 61.80 (13.14)
Stroop test (CW) 65.60 (16.33)
Emotional and motivational self-regulation 65.25 (10.12)

Control group
n =60
8.55+1.20
50 (83.30)

10 (16.70)
1.64 (0.78)
3.13 (1.10)
5.78 (1.06)
2.87 (0.83)
8.65 (1.39)
10.57 (3.21)
76.97 (11.39)
62.23 (12.06)
67.57 (14.64)

66.35 (12.62)

TABLE 1: Summary of demographic characteristics and baseline data (N = 120)
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Comparison of outcomes between intervention and control groups

The executive functioning of the intervention and control groups was compared (Table 2). There was a
significant improvement on Color Trail Test 1 (t = 8.99, p < 0.001), Color Trail Test 2 (t = 8.20, p <

0.001), Digit Span (forward) (t = 7.84, p < 0.001), Digit Span (backward) (t = 2.99, p < 0.05), Digit Span (total)
(t="7.27,p < 0.001), Animal Name Test (t = 7.41, p < 0.001), Stroop words (t = 6.42, p < 0.001), and Stroop
color (t=11.17, p < 0.001). The groups also differed significantly on color-word scores on the Stroop test (t =
7.85, p < 0.001). No significant differences were found between the groups on emotional and motivational
self-regulation (t = -1.03, p = 0.29). These results indicate that the participants in the intervention group had
significant improvement in areas of focused attention, working memory, cognitive flexibility, and

interference control.

2023 Singh et al. Cureus 15(10): e46919. DOI 10.7759/cureus.46919

6 of 10


javascript:void(0)

Cureus

Intervention Control
t(118) p Cohen's d

M (SD) M (SD)
Color Trail Test 1 0.70 (0.38) 1.68 (0.75) 8.99 <0.001 1.64
Color Trail Test 2 1.76 (0.65) 3.11(1.10) 8.2 <0.001 1.50
Digit Span (forward) 7.03 (0.58) 5.88 (0.98) 7.84 <0.001 1.43
Digit Span (backward) 3.23(0.62) 2.85(0.78) 2.99 <0.05 0.55
Digit Span (total) 10.27 (0.99) 8.73 (1.30) 7.27 <0.001 1.33
Animal Name Test 16.37 (3.76) 11.68 (3.14) 7.41 <0.001 1.35
Stroop test (word) 91.65 (12.19) 78.15(10.81) 6.42 <0.001 1.17
Stroop test (color) 84.35 (9.47) 63.10 (11.29) 11.17 <0.001 2.04
Stroop test (color-word) 87.25 (11.71) 68.52 (14.30) 7.85 <0.001 1.43
Emotional and motivational self-regulation 64.73 (11.77) 67.00 (12.34) 1.03 0.20 0.19

TABLE 2: Results between intervention and control group under post-intervention condition

Comparison of outcomes between the pre and post-test of intervention
groups

The executive functioning of the intervention group in pre and post-intervention was compared. The paired
t-test was applied to mean scores of the various measures of executive functioning. Table 3 represents
significant difference on Color Trail Test 1 (t = 13.64, p < 0.001), Color Trail Test 2 (t = 14.78, p < 0.001), Digit
Span (forward) (t = 12.40, p < 0.001), Digit Span (backward) (t = 9.98, p = 0.003), Digit Span (total) (t = 13.82, p
< 0.001), Animal Name Test (t = 19.07, p < 0.001), Stroop words (t = 12.09, p < 0.001), and Stroop color (t =
17.79, p < 0.001). The groups also differed on color-word scores on the Stroop test (t = 16.24, p < 0.001). No
significant differences were found in emotional and motivational self-regulation between pre and post-tests
(t=0.29, p =0.72).

Pre Post
t(59) p Cohen's d

M (SD) M (SD)
Color Trail Test 1 1.95 (0.82) 0.70 (0.38) 13.64 <0.001 1.76
Color Trail Test 2 3.84 (1.38) 1.76 (0.65) 14.78 <0.001 1.91
Digit Span (forward) 5.52 (1.00) 7.03 (0.58) 12.4 <0.001 1.60
Digit Span (backward) 2.20(0.75) 3.23(0.62) 9.98 <0.001 1.29
Digit Span (total) 7.73 (1.41) 10.27 (0.99) 13.82  <0.001 1.78
Animal Name Test 8.32 (3.12) 16.37 (3.76) 19.07 <0.001 2.46
Stroop Test (word) 73.38 (17.29) 91.65 (12.19) 1209  <0.001 1.56
Stroop Test (color) 61.8 (13.14) 84.35 (9.47) 17.79  <0.001 2.30
Stroop Test (color-word) 65.60 (16.33) 87.25 (11.71) 16.24 <0.001 2.10
Emotional and motivational self-regulation 65.25 (10.12) 64.73 (11.77) 0.29 0.72 0.04

TABLE 3: Results between pre and post-intervention for intervention group participants

There was no significant difference observed between the pre and post-test results of the control group.
However, significant improvement was found in the intervention group (Table 4).
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Pre Post
t(59) p Cohen's d

M (SD) M (SD)
Color Trail Test 1 1.64 (0.78) 1.68 (1.10) 2.54 0.01 0.33
Color Trail Test 2 3.13 (1.10) 3.11(1.10) 0.56 0.68 0.07
Digit Span (forward) 5.78 (1.06) 5.83 (1.03) 1.76 0.08 0.23
Digit Span (backward) 2.87 (0.83) 2.85(0.78) 0.57 0.77 0.07
Digit Span (total) 8.65 (1.39) 8.73 (1.30) 1.69 0.11 0.22
Animal Name Test 10.57 (3.21) 10.83 (3.18) 1.78 0.08 0.23
Stroop Test (word) 76.83 (11.18) 77.25(10.72) 1.67 0.10 0.22
Stroop Test (color) 62.23 (12.06) 62.62 (11.64) 1.72 0.09 0.22
Stroop Test (color-word) 67.57 (14.64) 67.85 (14.49) 1.96 0.06 0.25
Emotional and motivational self-regulation 66.35 (12.62) 66.62 (12.42) 1.85 0.07 0.24

TABLE 4: Results between pre and post-intervention for control group participants

These results indicate that attention span was the parameter that showed the maximum improvement with
the intervention of mandala coloring. Working memory, cognitive flexibility, and interference control also
showed statistically significant improvement with the intervention. After 60 sessions of intervention in the
follow-up session, parents also reported improvement in academic performance and attention.

Discussion

The study examined the efficacy of mandala coloring intervention on executive functioning and emotional
and motivational self-regulation of children with symptoms of ADHD. The study shows that mandala
coloring intervention may effectively increase the executive functioning of children with symptoms of
ADHD. These results correspond with the research findings of Auerbach & Richardson and Kaimal et al. that
indicate that a coloring program that incorporated mandala coloring helped children and adolescents with
ADHD symptoms and executive function issues [15,16]. As a relaxing and stress-relieving activity, coloring
can also help children gain better control of their emotions, focus, and behavior. Coloring mandalas can
work as a kind of mindfulness meditation, helping kids focus on the present moment and lessen distractions,
leading to a positive impact on attention in children with ADHD symptoms. Multiple studies have reported
an improvement in the attention span of children who engage in coloring activities [17].

There were significant differences between the intervention and control groups in terms of working
memory. Mandala coloring is a well-liked art therapy technique that has been claimed to encourage
relaxation and enhance focus. Similarly, the ability to adapt to situations, decision-making ability, social
skills, and self-control have been increased and the children were able to adjust themselves to new
situations that represent significant improvement between intervention and control groups in terms of
cognitive flexibility.

Wahbeh et al. suggested the positive effect of mandala coloring on interference control in a group of people
with ADHD symptoms [18]. The current study found that there was an improvement in cognitive control of
children that involves selectively attending to relevant information while inhibiting irrelevant responses,
and coloring mandalas has a beneficial impact on interference control in children with ADHD symptom:s.

Mandala coloring intervention is proven to be effective for children with symptoms of ADHD in areas of
executive functioning; however, its effectiveness is limited in the area of EMSRQ. Some children may have
specific needs that mandala coloring intervention as a standalone modality does not address adequately.
The affecting external factors are family issues or other prominent ongoing challenges. Few children in the
intervention group did not show significant improvement. On further evaluation, it was found that they had
inconsistent routines and excessive distractions as their parents had personal conflicts, and maintaining a
conducive environment for the study was not possible. Some children were not exhibiting interest during the
intervention and hence the chosen intervention may not be suitable for their specific needs.

Mandala coloring is easy to use because its simple designs require minimal artistic skills and promote
relaxation and focus. It can be used at home by parents without any supervision. It is suitable for people of
all ages from children to adults. This intervention can be used as an educational tool to teach children about
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different shapes, patterns, and colors. It will also be effective for children with other behavioral disorders.

However, the observed limitations of the study include a relatively small sample size, non-random allocation
of the participants in the intervention group, and lack of long-term follow-up. Hence, further studies on this
subject are needed to ascertain whether these improvements are sustained over a longer period of time. A
larger sample size with longer follow-ups may provide a better understanding. Using an equal ratio of
participants in terms of gender could help as an additional variable. We intend to carry out a future
randomized trail with a longer follow-up as part of our ongoing investigation into this topic.

Conclusions

The current study indicates that mandala coloring intervention can improve executive functioning in
children; however, its effectiveness is limited in addressing EMSRQ. Mandala coloring may help children and
adolescents perform better academically, socially, and in daily life activities by improving working memory,
cognitive flexibility, attention, and interference control. Further studies with a larger sample size need to be
undertaken to unravel the potential of this simple yet effective intervention.
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