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The Effect of Mandala Coloring on State Anxiety:
A Systematic Review and Meta-Analysis

Siri Jakobsson Stare

Abstract

This meta-analysis assessed the effectiveness of mandala
coloring, compared with free drawing, on state anxiety in
adults. A systematic search for studies yielded eight studies,
which constituted a total of 578 participants, with 289 in the
mandala coloring group and 289 in the free drawing group.
The results indicated that coloring mandala designs was not
Jound to reduce state anxiety significantly more than free
drawing. Larger effect sizes were found in the studies with lower
precision, indicating some evidence of bias toward finding an
effect. The findings suggest that mandala coloring and free
drawing are equally effective coloring techniques to achieve
anxiety reduction. More high-quality studies are warranted
before any recommendations can be made with confidence.

Keywords: anxiety; mandalas; coloring; art; meta-review

All humans experience anxiety every now and then.
Some people experience more than temporary worry or fear,
with anxiety symptoms on a clinical or subclinical level.
Anxiety disorders (separation anxiety disorder, selective mut-
ism, specific phobia, social phobia, panic disorder, agora-
phobia, and generalized anxiety disorder [American
Psychiatric Association, 2013]) are the most common group
of psychiatric disorders (Kessler et al., 1994). Furthermore,
the number of people with subclinical levels of anxiety has
increased in many countries over the last half-century
(Twenge, 2000; Australian Psychological Society, 2015).
Cattell (1966) introduced the concepts of state and trait
anxiety, which were further elaborated by Spielberger, who
defined an emotional swmre as something that “exists at a
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given moment in time and at a particular level of intensity”
(Spielberger, 1983, p. 6). In contrast, a personality #rair is
considered a more stable and enduring individual character-
istic, for example, the tendency to feel anxiety (Spielberger,
1983). The Spielberger State-Trait Anxiety Inventory
(STAI) is the most commonly used questionnaire of “state
and trait non-disorder-specific anxiety” (Zsido et al., 2020).
The STAI can help distinguish between clinical, subclinical,
and normal levels of anxiety (Chambers et al., 2004; Curtis
& Klemanski, 2015). The questionnaire is also sensitive to
treatment effects (Herring et al., 2010).

Cognitive-behavioral therapy (CBT) and pharma-
ceuticals are the recommended treatments for clinical
anxiety (National Institute of Mental Health, 2016).
Complementary and alternative methods to treat anxiety,
including dietary supplements and yoga, have been
found to be more commonly used by people with self-
defined anxiety, compared with conventional methods
(Kessler et al.,, 2001). Art making is another possible
modality. Therefore, this article reports on a meta-
analysis of state anxiety in adults that compares the
effects of two different modes of coloring, namely man-
dala coloring, and free drawing.

Literature Review

In art therapy, visual arts (such as drawing, painting,
and sculpting) are integrated with psychotherapy as a
means to facilitate the expression of feelings and the devel-
opment of coping skills (Abbing et al., 2018). For instance,
a one-hour art therapy session has been found to signifi-
cantly reduce anxiety in hospitalized cancer patients
(Nainis et al., 2006). Another study on college students
found a significant effect on the students’ state anxiety after
30 min of art-making (Sandmire et al., 2012). Art therapy
is both a stand-alone treatment and an integrated part of
treatment programs for people with anxiety disorders.

Aside from art therapy, there are wide applications of
the arts in therapeutic contexts—in particular, the use of
mandala drawing and coloring. Mandala is a Sanskrit
word that means “circle.” In Tibetan Buddhism, the pur-
pose of the circle is to promote meditation, concentration,
and integration by narrowing or restricting the visual field
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Figure 1. An Example of a Modern Pre-Drawn Mandala
(Nofte. Obtained from http://www.free-mandalas.net)

to the center (Jung, 1973). Jung was the first to use the
mandala as a therapeutic tool (Duong et al., 2018). The
word mandala is now typically associated with circular,
geometric designs (see Figure 1), and often occurs in adult
coloring books that promote mindfulness and stress relief
(Henderson et al., 2007). However, the Jungian method-
ology and theory on mandalas are based on the activity of
creating mandalas, not merely coloring pre-drawn tem-
plates (Mantzios & Giannou, 2018). Furthermore, the
use of a coloring book ignores the fundamental profes-
sional relationship between the client and the therapist in
art therapy (Carolan & Betts, 2015).

The repeating patterns and symmetrical forms of a
pre-drawn mandala supposedly enhance meditation or
mindfulness while coloring (Curry & Kasser, 2005).
Mindfulness has been found to be positively associated
with psychological well-being and negatively associated
with anxiety and depression (Brown & Ryan, 2003).
Some studies on mandala coloring assume that mindful-
ness is the mechanism behind the effect of mandala col-
oring on anxiety reduction (e.g., Curry & Kasser, 2005),
but there is limited empirical evidence of the effect of
mandala coloring on mindfulness (Campenni &
Hartman, 2020). As stated by Mantzios and Giannou
(2018), “Without wanting to take away the Sanskrit ori-
gin and Tibetan thought and practice surrounding the
use of coloring mandalas, the very basic elements of
mindfulness appear to be absent from contemporary col-
oring books and research practices,” (p. 2) distinguishing
between mindfulness and mindlessness (i.e., distracting
participants from their thoughts and feelings).

In a contrast to mindfulness, flow is a state of mind of
a person who is completely focused on the task at hand

or who is “in the zone” (Csikszentmihalyi, 2020, p. 29).
People tend to be in a state of flow in situations where
they face a clear set of compatible goals that require appro-
priate responses from them. Csikszentmihalyi (2020), who
has studied the state of flow in art-making, describes the
creative process as more important to the creators than
their finished works, perhaps due to their tactile and visual
experiences during art-making. It has been suggested that
mandala coloring can lead to a micro flow since it does not
demand a balance between challenge and skill as flow
requires (Turturro & Drake, 2022). Research has shown
that certain aspects of flow (i.e., absorption) and mindful-
ness are negatively correlated, whereas other aspects (e.g., a
sense of personal control over the activity) are positively
associated with mindfulness (Sheldon et al.,, 2015; Liu
et al., 2020). Flow includes losing self-awareness, whereas
mindfulness is about maintaining it throughout the activity
at hand (Sheldon et al., 2015). The mechanism behind the
effect of coloring mandalas on anxiety (i.e., if there is such
an effect) might therefore be that of avoidance (e.g., avoid-
ing certain thoughts), which limits interaction with reality.
Avoidance has a negative connotation in North America,
Europe, and Australia. In these regions avoidance strategies
have been found to be among the most critical maintain-
ing factors in models of anxiety disorders (Borkovec et al.,
2004), whereas several Asian cultures have been said to
highlight the usefulness of avoidance (Liu et al., 2020).

Distributors of adult coloring books reason that the
books can reduce consumers” daily anxiety at home (Ashlock
et al.,, 2018). The books are relatively affordable and intui-
tive. Mandala coloring could constitute a tool in the toolbox
for anxious people if it works, and by that, ease the work of
art therapists and mental health practitioners. However, the
empirical evidence on adult coloring in general, and man-
dala coloring in particular, is sparse and ambiguous. For this
reason, the current review appraises randomized controlled
trials to compare the effectiveness of mandala coloring and
free drawing on state anxiety in adults.

Method

Research Design

The study employed a meta-analysis of randomized
and cluster randomized controlled trials comparing the
effects of mandala coloring and free drawing on state
anxiety in adults. The somewhat diverging findings in
the high-quality studies conducted on the effectiveness of
mandala coloring on state anxiety make it important to
synthesize the results, to obtain an estimate as close as
possible to the unknown common truth.

Data

The data were collected from December 2020 to

February 2021. The following electronic databases were
searched: PubMed, PsycINFO, Scopus, and Web of
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Science. Arr Therapy: Journal of the American Art Therapy
Association, was searched for additional relevant articles.
We also searched for ongoing trials on the websites of the
International Standard Randomized Controlled Trial
Number (ISRCTN) registry and the International Clinical
Trials Registry Platform (ICTRP) operated by the World
Health Organization (WHO). The reference lists of iden-
tified studies were inspected. The keywords used in the
search were “mandala” combined with “coloring” or
“colouring” and “anxiety.” Studies were included if they
(1) were published in peer-reviewed journals, (2) involved
both a mandala coloring intervention group and a free
drawing control group, (3) used randomized or cluster
randomized controlled trials, (4) included a measure of
state anxiety, and (5) included adults (aged 18+). When
the studies did not report sufficient data to compute effect
sizes, the authors were contacted. The first author
screened the articles’ titles and abstracts for their relevance
and study design according to the eligibility criteria.

Procedures

The first screening narrowed the search to eleven rele-
vant articles. The eleven full-text articles were read and
considered for eligibility by both authors but only eight
studies were included in the current review (Figure 2). All
studies included a mandala coloring condition, where a
pre-drawn mandala template and color pencils were pro-
vided, and a free drawing condition, where blank papers
and color pencils were provided. Furthermore, all studies
included in the current review use the STAI (Spielberger,
1983) as their primary outcome measure. The question-
naire consists of a state scale with 20 statements on how a
person feels “right now, at this moment,” as well as a trait
scale with 20 statements on how a person generally feels.
All of the included studies use a version of the state scale
as their outcome measure. Two studies (Mantzios &
Giannou, 2018; Cross & Brown, 2019) use a short form
(six items) of the state scale, developed by Marteau and
Bekker (1992). Another study (Curry & Kasser, 2005)
uses an adapted version with 14 items, as opposed to the
20 items in the original scale (Spielberger et al., 1977).
The other five studies use the original scale. All studies
were single-session interventions (10-20 min).

A standard extraction sheet (Cochrane’s data
extraction form for randomized controlled trial (RCT)
studies) was used to summarize the ratings. The follow-
ing information was extracted from each study: (1) char-
acteristics of the sample (sample size, age range), (2)
characteristics of the intervention and the control groups
(distribution of the participants), (3) information about
the intervention (duration), and (4) characteristics of the
outcome measure (version of the State-Trait Anxiety
Inventory [STAI], assessment points, anxiety induce-
ment, main findings).

References found in databases,
on websites for ongoing trials,
and in certain journals (n=98):
PubMed (n=17)
PsycINFO (n=27)
Scopus (n=34)

Web of Science (n=10)
ISRCTN registry (n=1)
ICTRP (WHO) (n=0)
ClinicalTrials.gov (n=3)
Art Therapy (n=6)

Excluded studies (n=88)
»| [ Outcomes not relevant (n=4)
[1 Search overlap (n=20)
[1 TIrrelevant/review/not RCT (n=64)

Reference lists (n=1)

A4

Full-text articles considered
for eligibility (n=11)

Excluded studies (n=3)
[J Control group not relevant (n=3)

A 4

Studies included in the current
review (n=8)

Figure 2. Flow Chart of the Selection Process

Credibility

The risk of bias assessment was based on Cochrane’s
risk of bias (ROB) 2 tool (Sterne et al., 2019). The
assessments were made independently by both authors
before the ratings were compared. The tool was used to
individually summarize each study’s ratings. The six
parameters were (1) randomization process, (2) devia-
tions from intended interventions, (3) missing outcome
data, (4) measurement of the outcome, (5) selection of
the reported results, and (6) overall bias. Each parameter
was ranked at low risk of bias, raising some concerns, or

at high risk of bias (Sterne et al., 2019).

Data Analysis

Means and standard deviations of change scores
were used to calculate standardized mean differences
(SMDs). When means and standard deviations of change
scores (7 =3) were unavailable, other statistics were used
to calculate effect sizes. For one study (Ashlock et al.,
2018), we calculated the standard deviations from the
confidence intervals (Cls). The authors of two other
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studies (Carsley & Heath, 2020; Koo et al., 2020) pro-
vided us with the mean differences and standard devia-
tions upon request. The Hedges g effect sizes (Hedges
& Olkin, 1985), with associated p-values and 95% Cls,
were computed. Hedges” ¢ is regarded as a less biased
estimate for small samples. The included studies did not
have identical designs and similar samples. Therefore, a
random-effects model was used to calculate mean effect
sizes. All analyses were performed in Stata/MP 16.1.

Results

The searches in databases, on websites for ongoing
trials, and in certain journals yielded 98 publications but
only 8 met the inclusion criteria (Figure 2). These 8 stud-
ies constituted a total of 578 participants, with 289 in the
mandala coloring group and 289 in the free drawing
group. Seven out of eight experiments were conducted on
students from the United States, United Kingdom,
Canada, and Australia, whereas one study comprised eld-
etly participants in Taiwan, that is, no clinical samples.
See Table 1 for more study characteristics.

The risk of bias assessments of the included studies
was done by both authors independently. The authors
reviewed and graded all eight studies according to
Cochrane’s ROB 2 tool (Sterne et al., 2019) and then
compared their ratings. Of the 48 ratings (6 criteria
applied to 8 studies), 46 ratings were identical.
Discrepancies were resolved by discussion. The risk of
bias assessment is presented in Table 2. The studies’
most common limitations were related to known group
allocations during the interventions. In most of the stud-
ies, participants were given instructions about the inter-
vention after randomization. Considering the slightly
different instructions provided to the intervention and
the control groups, those who delivered the interventions
probably knew the groups to which the participants were
assigned. Perhaps less concerning, the participants were
not blind to the activities in which they were participat-
ing. Hopefully, they did not know the details about the
other intervention(s) or the intentions of the study they
participated in, but nevertheless, this might have affected
the results in some ways.

In Mantzios and Giannou (2018) study, four partic-
ipants in the mandala group were excluded after ran-
domization. The presented results omitted the excluded
data, but it is unlikely that these four participants would
have affected the null result found in the study. Two
studies used cluster randomization (Duong et al., 2018;
Cross & Brown, 2019); albeit seemingly well-conducted,
these studies were deemed to be at high risk of overall
bias due to their design.

Coloring mandala designs was not found to reduce
anxiety significantly more than free drawing did
(Hedges” ¢ = —0.16, 95% CI [-0.37, 0.04], p=0.12;
8 studies, 578 participants); see Figure 3. Heterogeneity
was low/moderate (I = 34.16%), and we applied a ran-
dom-effects model using the restricted maximum

likelihood (REML) estimation. The only study with a
clear negative effect estimate was the seminal paper
(Curry & Kasser, 2005). The newer and larger studies
had effect estimates closer to zero. A regression-based
Egger test for small-study effects indicates the presence
of bias (f = —4.43, z = —2.18, p=0.03), and as
shown in Figure 4, it is evident that studies with less
precision have larger effect sizes. The gray lines indicate
the triangular region within which 95% of the studies
are expected to lie in the absence of biases and hetero-
geneity. Since the larger effect sizes are found in the
studies with lower precision (i.e., larger standard error),
there is some evidence of bias toward finding an effect.

In the subgroup analyses, we first excluded the two
cluster-randomized studies that were deemed to have a
high risk of overall bias (Duong et al., 2018; Cross &
Brown, 2019). Similar to the results for the full sample,
the effect estimate was not statistically significant
(Hedges’ g = —0.19, 95% CI [—0.47, 0.09], p=0.18;
6 studies, 431 participants). Second, since four of the
cight studies included a baseline anxiety inducement
before the experiments were performed (Curry &
Kasser, 2005; van der Vennet & Serice, 2012; Ashlock
et al., 2018; Koo et al., 2020), we conducted a separate
analysis for these four studies. Again, the effect estimate
was not statistically significant (Hedges’ ¢ = —0.34,
95% CI [—0.73, 0.04], p=0.08; 4 studies, 232 partici-
pants). Third, we repeated the analysis eight times,
leaving out one study each time, and the effect estimate
was only statistically significant when Mantzios and
Giannou (2018) study was left out (Hedges ¢ =
—0.22, 95% CI [-0.42, —0.01], p=0.04; 7 studies,
494 participants).

Discussion

The findings of this meta-review reveal that man-
dala coloring does not reduce state anxiety significantly
more than free drawing does. Heterogeneity is found
to be low to moderate. The seminal paper (Curry &
Kasser, 2005) is the only study with a clear negative
effect estimate. Newer and larger studies have effect
estimates closer to zero. Since the larger effect sizes are
found in the studies with lower precision, there is
some evidence of bias toward finding an effect. The
main strength of this meta-analysis is that it bridges
the results of the independent studies, of which some
do and others do not find a more positive effect of
mandala coloring on anxiety reduction compared with
free drawing, making the current knowledge more
comprehensible.

All the studies included in the current review have
small convenience samples, which affect the external valid-
ity of the general public. The study samples comprise
considerably more female than male participants. They
also consist of more young people with higher education.
Seven out of eight studies are conducted in North
America, Europe, and Australia. These characteristics may
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also bias the results and reduce external validity. None of
ol2 28 22 & the studies involves a clinical sample, so the results cannot
888 88 8 e generalized to people with anxie isorders.
AlYs8y 88 8 be generalized to people with disord,
= § § §"?§ § §€> § Another limitation of the studies concerns the brief
S5l o o D_: 0 q_)_: o interventions of mandala coloring, just 10-20 min.
O> EEE é’a £ E E‘—’P g Instructions and ongoing guidance during the practice of
PO DD =D mindfulness are found to be essential for people with lit-
o 2 tle or no prior experience of the exercises (Mantzios &
S 2 Giannou, 2018). A study on beginner and advanced
S & 5 yoga practitioners finds that advanced participants score
-1 IV § I significantly higher in mindfulness outcomes and signifi-
Q . . .
SElegegozzy cantly lower in stress outcomes compared with beginners
(] . . . .
< §_ B2 R RERZR (Brisbon & Lowery, 2009). The same principle might
welSSSS33533 apply to mandala coloring.
2 All the included studies use self-reports on anxiety
S s o only. Such reports can be biased but have also been
& EEIEEZEZEEEEE found to yield results that are similar to those of obser-
] . .
€ g 8 é é é § § § § § vational reports (Robinson et al., 1990) and not overly
o i;é B EEEEER: positive (Lambert et al., 1986). For five of the included
5 . . .
O 2 o EEEEEREE: studies, STAI is the only outcome measure. Using more
] . .
Q 2'5 58838383838 8 than one outcome instrument is known to lessen the
LDLU!LUVLWU!L WV WU, VLW, . . -1: . .
g social desirability bias that potentially affects self-report
- o measures of anxiety (Podsakoff et al., 2003).
% ] 2 Post-intervention anxiety is measured immediately
2 %"e g after coloring in all the included studies in the current
S5 28| vy 5o review. An important question that remains unanswered
o . . . .
g b= § BEEEOEEE is how long the benefits of coloring or drawing might
(_:)5 O= % % % % g % % % last. Future studies might also investigate whether there is
3 . - . . :
< s s s s 7 s e Y an optimal or a minimum duration of coloring associated
2 with anxiety reduction (Koo et al., 2020). Future studies
=18 should also include larger samples and non-coloring con-
“‘6 e gl o ©u ©v v v v v v : H H
= 38 g g g g g g g g trol groups, .and con51der. the risk .of .blas to a greater
SHEREEIEEEEERER: extent, especially concerning the blinding of those who
=] . . . . . .
£ g i’é’ 213838388 S8 provide the intervention, as well as the information given
i g E E g E g QE) QE) QE) before versus after the assignment to intervention groups,
(2] . .
2 ] - SS888888 as detection bias has been found to affect research results
2 to a great extent (Hrobjartsson et al., 2013).
@ =
“ )
o 3 . . .
x g2 Practical Implications
£ N o
& é Q o v
: SlE43524¥2% Our findi indi hat both dala colori
e R e e R ur findings indicate that both mandala coloring
N [ IN-C R R B B B S
[ - and free drawing are anxiety relieving. Likewise, Ashlock
2 § |zsehrehs: & y &
'8 X |S38TS3SF% 8 et al. (2018) found that all activities in their study (man-
= dala coloring, adult coloring book, free drawing, mandala
~ creation) are equally effective in reducing anxiety. The
= - authors argue that although none of the activities is more
N 0 . . . .
Q — anxiety-reducing than the others, adult coloring materials
o e . °
8 ISE= PN could be provided in typically stressful and anxiety-induc-
S 3 2 Ia ing settings, such as airports and hospital waiting rooms.
S Qo . .
QgxmE-a It is also suggested that adult coloring can be a gateway
— . .
5 8 238 < c = to more advanced art therapy techniques (Kaimal et al,,
g ‘g ‘-’Ql_% f % a 2017). Mandala or other adult coloring patterns can also
—_ . = . . . .
MERLS Eml be convenient options for those who find it difficult to
b4 . . . . . .
—é > M 8§23 come up with what to draw in a free drawing activity
= o= ..
> =88 ¥ T8 (Ashlock et al., 2018). Similarly, Carsley et al. (2015)
= — a7 R . .
= 5cg= g g 2238 suggest that factors such as personality, fine motor skills,
A0 E<SQZ00NM and experience are responsible for some people’s better
response to coloring activities compared with others.
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Heterogeneity: T° = 0.03, I° = 34.16%, H* = 1.52
Test of 6= 6; Q(7)=11.17, p= 0.13
Testof 6=0:z=-1.57,p=0.12

Random-effects REML model

Treatment Control Hedges's g Weight
Study N Mean SD N Mean SD with 95% ClI (%)
Curry & Kasser (2005) 30 -17.1 18.19 27 07 236 ——— -0.81[-1.34, -0.28] 10.48
van der Vennet & Serice (2012) 13 -14.92 11.14 22 -8.36 10.94 —— -0.58[-1.27, 0.10] 7.18
Ashlock et al. (2018) 41 -857 8153 39 -7.9 11.263 —M— -0.07[-0.50, 0.37] 13.84
Duong et al. (2018) 50 -5.04 848 43 -5.11 8.9 —l— 0.01[-040, 041] 1511
Mantzios & Giannou (2018) 40 -88 3.17 44 -15 3.23 —— 0.19[-0.23, 062] 14.21
Carsley & Heath (2019) 57 -57 752 58 -4.88 7.47 —— -0.11[-0.47, 0.25] 17.05
Cross & Brown (2019) 28 -193 257 26 -1.12 2.64 —— -0.31[-0.84, 0.22] 10.61
Koo et al. (2020) 30 -9.7 11.08 30 -9.23 12.16 —l—— -0.04[-0.54, 0.46] 11.51
Overall <> -0.16[-0.37, 0.04]

Figure 3. Forest Plot of the Effect of Coloring Mandala Designs to Reduce Anxiety, as Compared to Free-Drawing

Standard error
°

Hedges's g

Figure 4. Funnel Plot of Study-Specific Effect Sizes
Against Standard Error (Nofe. The light gray lines
indicate the triangular 95% pseudo confidence
interval, each dot is a single study, and the vertical
line indicate the point estimate of the treatment effect)

Furthermore, it has been proposed that both mandala
coloring and mandala creation could be used in mindful-
ness-based art therapy interventions, but the therapist
must ensure that individual clients’ needs and therapeutic
goals are met (Campenni & Hartman, 2020).

Limitations

Few articles were included in the study, hence the
statistical power may be limited. This may be especially

problematic in our subgroup and sensitivity analyses.
Since different scales were used for the outcome measure
in the included studies, we have chosen to use standar-
dized mean differences (SMDs) to calculate the effect
sizes, which is the standard procedure when conducting
meta-analyses. However, several of the underlying
assumptions for the correctness of the SMDs (e.g., that
the standard deviations between studies only differ due
to the different scales) have also been criticized
(Cummings, 2011).

Conclusion

In conclusion, the findings of our meta-analysis sug-
gest that mandala coloring does not reduce state anxiety
significantly more than free drawing does. Our findings
indicate that both coloring activities are anxiety relieving.
There is some heterogeneity in the results of the
included studies; thus, more high-quality randomized
controlled trials are warranted before any confident rec-
ommendations can be made.

Data Availability Statement

The data analyzed in this study are available upon
reasonable request to the corresponding author.
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