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This study investigated mandala making as an effective physiological stress reducer for individuals with
intellectual disability. Stress levels were measured using systolic and diastolic blood pressure and pulse.
Participants (N = 15) engaged in three activities, serving as their own controls: mandala making, free

drawing and a neutral control condition. Findings revealed no significant differences in changes in stress
measures across the three conditions, however, t-tests of blood pressure change in the mandala making
condition indicated a statistically significant reduction in both diastolic and systolic pressure between
the first and third reading; similar differences were not found in the other two conditions. These findings
suggest that mandala making is an effective stress reducer for those with intellectual disability, however,
evidence does not show it is more effective than the control conditions. Suggestions for future research

are discussed.

Individuals with intellectual disability (ID) (also known as men-
al retardation) are at risk for experiencing psychological stress
Chaney, 1996; Janssen, Schuengel & Stolk, 2002) and physical
tress resulting from repeated stress responses (Chaney, 1996;
eumann, Chi & Fleming, 2000). Lunsky and Bramston (2006)

aised the possibility that this might be due to the appraisal
rocesses they use when faced with situations they perceive as
tressful. If prolonged, these negative perceptions and emotions
an jeopardize immune system functioning and increase suscep-
ibility to viruses and diseases as the stress response is activated
gain and again (Lovallo, 2005).

The “stress response” is elicited by a stressor, a term coined by
ans Seyle; it is any agent (or threat) that evokes a stress response

Everly & Lating, 2002; Lovallo, 2005). The stress response is the
sychophysiological reaction to a stressor and is characterized by a
road range of reactions. Physically, one can experience increased
ympathetic activity: elevated blood pressure, heart rate and res-
iration as well as decreased parasympathetic activity (relaxation
esponse) (Everly & Lating, 2002). In addition, stimulated endocrine
esponse, including increases in epinephrine (adrenaline) and cor-
isol levels may occur (Everly & Lating, 2002; Lovallo, 2005).
sychologically, negative perceptions of what is occurring (such as

perceived inability to cope) or what could occur can increase neg-
tive emotions such as anxiety or depression (Everly & Rosenfeld,
981), fear or anger (Lovallo, 2005) as well as create feelings of
elplessness, loss of control, or failure.

∗ Corresponding author. Tel.: +1 203 520 8148.
E-mail address: Crystal Schrade@juno.com (C. Schrade).
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Stress experienced by individuals with ID also could be
attributed to socially and psychologically difficult experiences.
Research suggests that interpersonal difficulties play a major role
in the stress levels of persons with ID (Bramston, Bostock & Tehan,
1993; Bramston, Fogarty & Cummins, 1999; Hartley & MacLean,
2005). This may be related to prolonged negative social conditions
including the stigma of their disability, the label of ID, ridicule,
rejection, discrimination, restricted opportunities, and ostracism
(Reiss & Benson, 1984). Eaton and Menolascino (1982) proposed
that due to overall low interpersonal coping abilities and high
occurrence of central nervous system impairment, those with ID
are at an increased risk for developing associated psychiatric disor-
ders from adjustment disorders to schizophrenia. In a study on the
perceptions of stress and coping strategies of adults with mild ID,
Hartley and MacLean (2005) found that stress over interpersonal
reactions and personal competencies occurred most frequently.
They suggested that it is important not only to reduce stress but
also to increase perceptions of the capacity to control stress for
these individuals.

Chaney (1996) conducted a study on psychological stress with
those diagnosed with profound ID and found that when presented
with unpleasant stimuli, participants demonstrated elevations in
heart rate, blood pressure, respiration rate, as well as core and
peripheral body temperature changes. Results showed the great-
est negative reactions occurred when participants were stared at

during the clinical examination. Chaney attributed these reactions
to the “insecurities of people whose disabilities prevent them from
adjusting to perceived threats” (p. 305), which suggests that indi-
viduals with ID may lack the coping resources necessary to reduce
the impact of threats or to remove themselves from perceived

dx.doi.org/10.1016/j.aip.2011.01.002
http://www.sciencedirect.com/science/journal/01974556
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hreats. Janssen et al. (2002) found that those with severe and
rofound ID appeared more vulnerable to stress and utilized less
ffective coping strategies. They emphasized that if resources are
ot available at the time of appraisal of stress, a feeling of help-

essness is likely to occur, and the stress may be perceived as
ncontrollable.

Studies on the use of art therapy for stress reduction suggest
t is an effective alternative therapy (Bell & Robbins, 2007; DeLue,
999; Henderson, Rosen & Mascaro, 2007; Kuchta, 2008), though
o research was found specifically linking art therapy with stress
eduction in persons with ID. Benefits of art therapy for this popu-
ation have been noted by a few authors including Segal (1991) who
bserved that expressive therapies, including art therapy, could
elp elderly persons with ID expand their communication and
ocial skills, resulting in reduced social isolation and withdrawal.
arlan (1991) created a pilot art therapy program for persons with

D and observed that it positively impacted self-esteem, atten-
ion span and positive expression of emotions, including anger
r sadness over loss. Participants also experienced increases in
utonomous functioning, better fine motor coordination, and a
eduction of self-injurious behaviors as a result of making art.
owen and Rosal (1989) reported a case study of art therapy
reatment that helped a client with ID experience a sense of accom-
lishment and internal control, lessen feelings of helplessness, and
educe behavioral difficulties in a social setting. Wilson (1977) sim-
larly reported a case study in which the client’s perseverance in art

aking provided a pleasurable release of tension.
More broadly, art making has been considered by many art ther-

pists to be a relaxing activity, capable of reducing tension and
nxiety (DeLue, 1999). Rubin (1999) suggested that there has been
long held belief among art therapists that making art can reduce

tress and improve mood. Bell and Robbins (2007) indirectly tested
his long held belief in the form of a randomized, controlled trial;
heir findings revealed significant reductions in negative mood and
nxiety in an art-making group compared to a control group who
iewed a series of art prints. Other studies have shown the effec-
iveness of specific art therapy interventions, including coloring

andalas, for reducing anxiety (Curry & Kasser, 2005) and depres-
ion levels (Gilroy, 2006) in general populations.

Studies have begun to suggest the effectiveness of mandala mak-
ng for reducing stress and other symptoms (Curry & Kasser, 2005;
eLue, 1999; Henderson et al., 2007; Kuchta, 2008). Mandalas are
rt forms created using a circular format. In Sanskrit, the word man-
ala means “whole world” or “healing circle” (Goodwin, 1993), and
he term is used to describe circular art used traditionally in var-
ous Eastern cultures for meditation (Storr, 1983). Carl Jung was
he first to utilize mandala making personally and professionally
or the purpose of psychotherapy (DeLue, 1999). He used mandala

aking as a way of producing “a calming or centering effect on its
reator” (Jung, as cited in DeLue, 1999, p. 47). When speaking about
he experiences of his patients, Jung highlighted their emphasis on
he positive or “soothing effects” (Jung, 1936–1955/1969, p. 361)
hey experienced when creating a mandala.

Curry and Kasser (2005) investigated the impact of coloring
andalas on anxiety, examining anxiety levels pre- and post-

oloring a mandala, a plaid form, or drawing on a blank piece of
aper. They found that anxiety levels declined in both the mandala
nd plaid-coloring groups, suggesting that coloring of geometric
atterns may induce a meditative state, benefiting those who expe-
ience anxiety.

Henderson et al. (2007) examined the effectiveness of mandala

reation versus writing in aiding the processing of traumatic events
or individuals with symptoms of post traumatic stress disorder
PTSD). PTSD symptoms, depression, anxiety, spiritual meaning and
requency of physical symptoms and illnesses were measured prior
o drawing a representation of emotions related to an experience
therapy 38 (2011) 109–113

of trauma within a circle. The control group was assigned to draw
a specific object such as a cup or bottle. Findings revealed that at
one-month follow up there was a significantly greater reduction of
PTSD symptoms for the mandala group.

Two studies used physiological measures to test whether man-
dala making might induce relaxation. DeLue (1999) tested the
effects of mandala making on physiological changes in children
five to ten years old by measuring changes in heart rate and skin
temperature pre- and post-intervention. Her work sought to sub-
stantiate Jung’s assertion that mandala creation has “a calming or
centering effect on its creator” (Jung, as cited in DeLue, 1999, p. 47),
and thus elicit a parasympathetic or relaxation response. Results
revealed a statistically significant decrease in heart rate, but no
significant change in skin temperature, post mandala making, pro-
viding preliminary evidence for the hypothesis that mandalas can
induce a relaxation response.

Kuchta (2008) examined physiological and psychological effects
of mandala making for cardiac rehabilitation patients. She mea-
sured heart rate variability and mood pre- and post-mandala
making versus a control condition. Those in the mandala condi-
tion had significantly increased heart rate variability, suggesting
they experienced a greater relaxation response than those in the
control group. There was also significant positive mood response
with the mandala group compared to the control.

The extant research suggests that mandala making may promote
relaxation and decrease stress levels. We investigated whether
mandala making would reduce stress for individuals with ID as
indicated by two physiological stress measures: blood pressure and
pulse. It was hypothesized that participation in mandala making
would significantly reduce both physiological measures, indicating
a decrease in sympathetic nervous system activity and an increase
in the relaxation response.

Methods

Participants

The sample was comprised of middle-aged and older adult men
and women with ID who attended a day program at a non-profit
agency. Recruitment letters and informed consents were sent to
the guardians of 24 potential participants and 19 volunteered to
participate, 10 males and 9 females ranging in age from 55 to 74.
Participants’ diagnoses ranged from mild to severe ID.

Instruments

Physiological monitoring equipment included three home blood
pressure monitors, including two Omron HEM-780 Automatic
Blood Pressure Monitors and one American Diagnostic Corporation
6013 Digital Blood Pressure Monitor. Omron HEM-780 Automatic
Blood Pressure Monitors are tested according to the protocols of the
Association for the Advancement of Medical Instruments (AAMI)
and the European Society of Hypertension (ESH). American Diag-
nostic Corporation 6013 Digital Blood Pressure Monitors are tested
according to the protocols of the American Diagnostic Corpora-
tion (ADC). Equipment was chosen based on availability to the
researcher. The arm cuffs of the equipment were placed on and
removed from each participant by the researcher and/or research
assistant.

Prior to the study, and in order to account for potential con-

founds of the blood pressure machine arm band which remained
on participants arms for 15 min, the procedure was tested to ensure
that leaving the arm band on would not increase any of the phys-
iological measures. Nine acquaintances of the researchers sat in a
resting pose on a couch and had their blood pressure/pulse taken 6
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imes, at 2.5 intervals, for a total of 15 min. The results of a series of
ithin-subjects ANOVA tests with time as the lone factor indicated

hat neither blood pressure nor pulse fluctuated as a function of
earing the armband Fs(5, 40) < 1.07, ps > .40.

aterials

The art therapy materials for the two art making groups included
ne 12 set box of Crayola® Classic markers, one 24 set box of
rayola® colored pencils and one 12 set box of oil pastels. Multiple
rawing media, with which participants were previously familiar,
ere included in order to provide options for participants. The man-
ala making group was given one piece of 12′′ × 18′′ white paper
ith a 10′′ diameter circle drawn lightly, with a pencil, in the cen-

er. The free draw group received a blank piece of white 12′′ × 18′′

aper. The control group was provided a variety of puzzles and/or
able games chosen based on the personal interest of each individ-
al participant. This information was relayed to the researcher by
he onsite occupational therapist and/or other onsite staff.

esearch design

This study consisted of an experimental, multiple analyses,
epeated measures design (see Table 1 for a synopsis). Participants
ere assigned randomly to a group. Each group contained 3 par-

icipants who participated in three separate conditions including a
andala making condition, a free drawing condition, and a control

ondition on different days. Each group was comprised of 3 individ-
als due to the size of the research room and the limited number of
esearchers to perform tasks for data collection (e.g., securing and
emoving the armband, and recording blood pressure and pulse).
ach group was assigned randomly to a time of day and engaged
n each of the three conditions in half-hour increments between
0:30 AM and 12:00 PM or 1:00 PM and 2:30 PM at the same time
n three separate days. The three conditions were counterbalanced
o reduce confounds due to the order of the conditions.

rocedure

Upon return of the consent forms, participants were assigned
andomly to one of the six groups. Each group met for approxi-
ately half an hour each. This allowed enough time for participants

o enter and be settled into the room (as some had physical aids such
s walkers) to conduct the experiment, and to switch groups. The
xperiment took place inside the art room within the day program,
ith the door shut and the window covered to reduce distractions.

ach participant was seated at his or her own table facing separate
alls to minimize distractions and decrease potential extraneous
timuli. Tables were pre-set with all materials necessary for indi-
idual tasks to eliminate researcher movement while participants
ere in the room.

Once participants settled into the room, the arm cuff of a blood
ressure machine was placed on the participant’s arm by the

able 1
epeated-measures and counterbalanced design.

Time Day 1 Day 2 Day3

10:00–10:30 A1 A2 A3
11:00–11:30 B2 B3 B1
11:30–12:00 C3 C1 C2

1:00–1:30 D2 D1 D3
1:30–2:00 E3 E2 E1
2:00–2:30 F1 F3 F2

otes: conditions: 1 = free draw, 2 = mandala, 3 = control (puzzles, games, etc.).
Group) A = (participants) 1, 2, 3; B = 4, 5, 6; C = 7, 8, 9; D = 10, 11, 12; E = 13, 14,
5; F = 16, 17, 18.
therapy 38 (2011) 109–113 111

researcher or research assistant. Participants sat with the arm cuff
on the arm of their non-dominant hand for 2 min before having an
initial blood pressure and pulse reading. This was done to reduce
the possibility of physiological changes due to physical touch and
to give the client time to settle.

Participants then sat for two additional minutes, at which time
another reading of systolic and diastolic blood pressure, along with
pulse, was measured and recorded to establish a baseline. The
arm cuff of the blood pressure machine remained on each partici-
pant’s arm throughout art making to control for confounds related
to the distraction of multiple removals and replacements of the
arm band and the researcher’s touch. Once recorded, participants
were invited to begin 15 min of art making or engaging with con-
trol materials. If finished early, they were given the opportunity to
make another piece of art and/or switch control activities (e.g., start
a new puzzle or game).

Once participants indicated they were finished making their art,
their blood pressure was taken and recorded. Participants were not
required to make art for longer than they desired but were asked to
stay in the room until all participants were finished. When 15 min
had passed, all participants’ blood pressures were taken, even if
they had already finished making art. The control group followed
the same procedure, but instead of one of the forms of art making,
they had the opportunity to engage in a table activity (e.g., puzzles
or games).

Upon completion of the tasks, participants were given the
opportunity to ask any questions or make comments and were
thanked for their participation. Once all data were collected, partic-
ipants were read a simplified debriefing statement in their group.
A more in depth debriefing statement was sent home to guardians.

Results

Multiple analyses were conducted to determine if systolic blood
pressure, diastolic blood pressure and/or pulse changed differently
across the control, free draw, or mandala making activities. Data
from three participants were not analyzed due to their withdrawal
from the study; thus, all analyses that follow are based on 15 par-
ticipants. Also, on 17 separate occasions there were errors with the
blood pressure machines (7 errors in the control, 5 in the man-
dala, and 5 in the free draw conditions). When machines erred,
researchers immediately took another reading. The fourth blood
pressure and pulse measurements were dropped due to the fact
that the majority of participants did not have a fourth measure
(most participants continued their activities for the full 15 min
in each condition). Three separate two-factor within-participant
ANOVAs were performed, one on each of the dependent variables
(systolic blood pressure, diastolic blood pressure, and pulse). Each
ANOVA included the within participant factors of condition (free
draw, mandala making, and control) and measurement time (first,
second, and third readings). Means and standard deviations by con-
dition and measurement time are presented in Table 2.

For systolic blood pressure, there was a significant main effect of
measurement time, F(2, 28) = 6.05, p < .05, with a 6.8 unit decrease
in blood pressure from the first to third measurement. The main
effect for condition and the condition by measurement time inter-
action, however, were not significant, Fs(2, 28) < .63, ps > .05. A set
of follow-up paired sample t-tests showed that there was a signif-
icant decrease in systolic blood pressure in the mandala making
condition [10.5 unit drop, t(14) = 3.61, p < .01] and non-significant

decreases in the other two conditions [ts(14) < 1.05, ps > .3]. While
diastolic blood pressure did decrease over measurement sessions,
these decreases were not significant, F(2, 28) = 1.76, ns. Similarly,
neither the main effect of condition, F(2, 28) = .13, ns, nor the mea-
surement time by condition interaction, F(4, 56) = 1.02, ns, was
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Table 2
Means and standard deviations of the three measures across conditions at three
tested times.

Time Mandala Free draw Control

Mean SD Mean SD Mean SD

Systolic
1 127.3 20.0 124.9 27.5 120.9 18.6
2 120.9 20.2 118.1 17.0 115.4 18.3
3 116.8 17.6 119.4 16.8 116.4 27.8

Diastolic
1 75.1 10.7 74.1 13.0 72.8 9.0
2 70.3 10.1 70.7 11.2 71.1 9.8
3 68.7 10.2 73.4 16.0 73.4 16.0

Pulse
1 73 23.6 74.4 19.8 69.6 12.3
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Eaton, L., & Menolascino, F. (1982). Psychiatric disorders in the mentally retarded:
2 72.9 21.7 68.1 12.0 68.1 14.0
3 71.7 20.2 68.1 12.5 68.9 14.3

ignificant. Interestingly, while this interaction was not signifi-
ant, the average decrease of 6.3 units in diastolic pressure in the
andala condition was significant, t(14) = 2.73, p < .05, but was not

ignificant in the other two conditions, ts(14) < .21, ns.
Lastly, the analyses related to change in pulse indicated that

here were no significant effects. While pulse did decrease from
aseline, that decrease was not reliable, F(2, 28) = 2.01, p > .05. In
ddition, the main effect of condition and the interaction effect of
nterest were not significant, Fs < 1.52, p < .05. None of the follow-
p individual t-tests for each condition were significant either,
s < 1.36, ps > .05.

iscussion

This study tested the hypothesis that mandala making is an
ffective stress reducer for persons with ID. Although the ANOVAs
howed no significant differences in the three stress measures
hen comparing the three different conditions, t-tests of blood
ressure change in the mandala making experimental condition

ndicated that participants showed a statistically significant reduc-
ion in both diastolic and systolic pressure between the first and
hird reading. These findings suggest that mandala making can be
onsidered an effective stress reducer, though not more effective at
educing stress than the free draw or control conditions. This may
e due to the fact that the free draw and the control condition also
ave an effect on the physiological measures used in this study.

t is worth noting, however, that when means are compared (see
able 2), the mandala condition was the only condition to show a
eduction in the three measures from Time 1 to Time 3.

Several limitations should be considered when interpreting
he results of this study. Despite controlling for numerous poten-
ial confounds, there were still many unanticipated confounds
hich may have contributed to the patterns of physiological data

cross conditions. As documented in the “Results” section, there
ere 17 errors with the blood pressure machines, although they
ere roughly distributed evenly across conditions. When machines

rred, researchers immediately took another reading. However,
his inconvenience and annoyance could have acted to increase the
tress in participants.

A second limitation was the level of noise produced by the sur-
ounding day programs. The soundproof quality of the art room
tilized for this research was inadequate, and outside conversa-
ion, music and other noises were easily heard by participants. A

ew participants even made comments concerning their annoyance
nd/or displeasure with the noise outside. Attempts were made to
liminate noise, but most noise simply could not be eliminated due
o the daily activities at the site.
therapy 38 (2011) 109–113

The third limitation involved the fact that some participants
were taking blood pressure medications. It is not known whether
the medications would decrease heart rate variability and thus
affect the results of the study. Once the researcher became aware
of this concern, data collection was already well underway.

Other limitations included the research assistant’s unexpected
touching of one client’s arm due to an error in the reading, a few
occasions in which a client came into the art room during data
collection, two participants’ falling asleep while engaging in their
activities and the small sample size. Working with this popula-
tion in itself can prove a difficult feat. In this study, unanticipated
verbalizations and attempted conversation, misunderstandings of
instructions, and inability to communicate frustrations or misun-
derstandings complicated data collection. An example of a potential
frustration was the options of drawing media. What may have
seemed “rote” social behavior to some participants (i.e. talking to
a neighbor, talking to oneself) also may have interfered with the
ability to collect valid data. What was simple for one participant to
understand was difficult for another.

There is little research available concerning physiological
changes as the result of mandala making. There is no research con-
cerning physiological changes as the result of any art making in
persons with ID. Despite the study limitations, the analyses sug-
gest that mandala making may help reduce sympathetic arousal
and increase the parasympathetic, or relaxation response. Further
research with a larger sample, utilization of multiple test sites
and/or narrowing groups to specific levels of ID is recommended as
a follow up to this study. Future studies also might consider utilizing
a wider range of more reliable physiological measures and equip-
ment. As Janssen et al. (2002) have suggested, physiological studies
may address the issue of inaccurate subjective assessments with
this population. Using a wider range of equipment, which measures
respiration rate and body temperature, as Chaney (1996) utilized,
would offer a more comprehensive physical stress assessment.
Lastly, while no participants expressed specific frustration con-
cerning the multiple drawing media available, restricting drawing
media may reduce potential frustration, specifically if participants
are unfamiliar with the drawing tool options.

Mandala making may be considered a valuable activity for per-
sons with intellectual disabilities. As this preliminary evidence
suggests, it can have a calming effect during times of stress or anx-
iety and is a simple and cognitively appropriate activity. Hopefully,
this research is a launching point for future research to validate the
relaxing effect of mandala making for this and other populations.
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