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Abstract
Background Post-traumatic stress disorder (PTSD) can lead to complications such as depression and grief, which 
are more prevalent in veterans than in the general population. Recently, art-making, including mandala coloring, has 
gained attention as a potential treatment for PTSD patients.

Methods This randomized clinical trial was conducted on 84 male veterans diagnosed with PTSD and hospitalized 
at the Milad Psychiatric Center in Tehran, Iran. The patients were recruited using a convenience sampling method and 
were assigned to either the mandala coloring group or the free coloring group. The Post-Traumatic Stress Disorder 
Checklist DSM-5 and the Oxford Happiness Scale were used to collect data. The intervention group colored mandala 
designs, while the control group colored squares freely. Coloring was done twice a week for three weeks.

Results The mean baseline happiness scores did not differ significantly between mandala coloring group and 
free coloring group (p = 0.376). However, at the end of study, happiness scores were significantly higher in mandala 
coloring group than in free coloring group (p < 0.001). After the intervention, happiness score of both groups 
increased significantly (p < 0.001).

Conclusion Both coloring methods increased veterans’ happiness scores; however, mandala coloring was more 
effective than free coloring. It is recommended that art-making be added to conventional treatments for veterans 
with PTSD.

Trial registration This study was registered in Iranian Registry of clinical trials (No. IRCT20210604051491N1, 
29/08/2021).
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Introduction
Post-traumatic stress disorder (PTSD) is a mental dis-
order that affects individuals who have been exposed to 
traumatic events such as natural disasters, serious acci-
dents, rape, and war [1]. Studies have shown that there 
is a broad scope of chronic and acute complications such 
as PTSD in veterans [2, 3]. So that approximately 30% of 
individuals who have experienced traumatic incidents are 
likely to develop PTSD, with war veterans having an even 
higher risk [1].

The incidence of PTSD in chemical attack veterans of 
the Iran-Iraq war is reported to be 40%, and despite the 
war ending 35 years ago, this disorder remains one of the 
most common reasons for hospitalization among war 
veterans [4]. In a study, the prevalence of PTSD in the 
Iran-Iraq war veterans and prisoners was reported to be 
51% and 79%, respectively [5]. This disorder causes intru-
sive thoughts, negative feelings, reluctance to remember 
the traumatic event, paroxysmal arousal and reactivity as 
well as depression, anxiety, isolation, difficulty concen-
trating, sleep problems, and reduced quality of life [6].

Happiness is a crucial aspect of human life, character-
ized by positive emotions, satisfaction with life, and the 
absence of negative emotions. It promotes energy, enthu-
siasm, vitality, activity, hope, and accelerates the healing 
process, protecting people against stress and ensuring 
their physical and mental well-being [7]. Based on the 
review studies, increasing happiness has been associ-
ated with increased mindfulness, reduced post-traumatic 
stress disorder symptoms, and overall improved qual-
ity of life. Therefore, identifying methods that promote 
happiness in patients is crucial [8, 9]. However, accord-
ing to the World Happiness Report, after the outbreak of 
the COVID-19 pandemic and implementing strict health 
laws related to social distancing, mental health problems 
in the general population of countries have increased and 
their happiness levels decreased [10]. This situation was 
probably worse for veterans. Nofarsti et al. investigated 
the happiness level and factors affecting it in Iranian vet-
erans and reported that happiness level in veterans was 
lower than the average of the general population [7]. 
In a study of Iranian athlete veterans, their happiness 
score was 58 out of 87, which was considered moderate; 
researchers also found a significant relationship between 
happiness and mental strength [11]. A study of Ameri-
can guard personnel also found an inverse association 
between the severity of PTSD symptoms and their hap-
piness level [12].

For individuals experiencing mild PTSD symptoms, a 
watchful waiting approach with appropriate follow-up 
may be sufficient. However, for those with more severe 
or prolonged symptoms lasting over 4 weeks, psychologi-
cal treatments like cognitive therapy and exposure-based 
therapy should be considered as the primary treatment 

option [13]. In cases of severe PTSD or for individuals 
who are unwilling to undergo psychological interven-
tions, the use of antidepressants such as Selective sero-
tonin reuptake inhibitors (SSRIs) is recommended [14]. 
However, more than a third of people with PTSD do 
not recover despite these treatments. Factors such as 
the severity, recurrence, and nature of the events in the 
war scene, and the complexity of such events, compli-
cate treatment for veterans [15, 16]. Many veterans are 
unable to establish a good relationship with their thera-
pist —which is necessary for cognitive behavioral thera-
pies to be effective — hence, do not adhere to treatment 
properly [17]. Nowadays, complementary medicine 
approaches, particularly mind-body interventions, are 
being considered as alternative treatments for patients 
with mild forms of PTSD, as well as an adjunct to recov-
ery and improvement for patients with moderate to 
severe PTSD [18].

Art therapy, as defined by the British Association of 
Art Therapists, is a form of psychotherapy that utilizes 
artistic media as its primary mode of communication. 
The ultimate goal of art therapy is to facilitate personal 
growth and change in patients through the use of artistic 
materials [19]. Art therapy utilizes various artistic modal-
ities such as music, poetry, painting, drawing, sculptur-
ing, etc [20]. Several studies indicate the effectiveness of 
art-making methods [21–23] and positive interventions 
[7, 24, 25] in reducing symptoms of patients with men-
tal disorders (such as anxiety, depression) and improving 
mental health and well-being, and have reported these 
methods facilitate the expression and control of emo-
tions, improve happiness and life satisfaction in various 
people, including soldiers and veterans [26–28]. While 
art-making has benefits, there are concerns about its 
potential negative impacts, such as stress and exacerba-
tion of disease symptoms from recalling past memories 
and it being a distraction rather than therapeutic. So, it is 
advised that art-making be supervised by a mental health 
therapist [29, 30].

Coloring mandala patterns is one of the common art-
making methods. Mandala patterns include circular and 
geometric designs and are frequently used as a tool for 
meditation, to promote psychological healing, and inte-
gration of mind and body [28].

The roots and origins of mandala patterns are in Hindu 
and Buddhist religions, serving as symbols and represen-
tations of the world and as tools for reflection and inner 
exploration in humans [31]. Although the beginnings and 
use of mandala patterns were initially more concentrated 
in East Asian countries such as India, China, and Japan, 
the use of these patterns in various cultures and coun-
tries is clearly observable. For example, designs used in 
architecture and cultural spaces in countries like Iran and 
Turkey, as well as churches in Europe, all have mandala 
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patterns [32, 33]. Therefore, it seems that the popular-
ity of mandalas continues globally, and individuals with 
diverse backgrounds appreciate their beauty, symmetry, 
and spiritual significance.

By drawing and coloring these patterns, people can 
become aware of and communicate with their feelings 
and thoughts and focus their attention on the present 
moment. Mindfulness and emotional self-regulation are 
then improved, and anxiety reduced [34].

A study of graduate students in counseling showed that 
coloring a mandala for 12 min at the beginning of class 
reduced anxiety more effectively than free coloring [34]. 
In another study, Alloway et al. investigated the effect 
of two 15 min sessions of simple coloring and mandalas 
on stress and anxiety levels in eight veterans with PTSD 
and reported that coloring significantly reduced anxiety 
and stress scores in veterans regardless of type or condi-
tions. Despite these findings, some researchers reported 
that such short-term interventions are unlikely to have 
lasting effects and that additional studies are needed 
[35–37]. However, no studies have examined the effects 
of coloring, particularly mandala coloring, on veterans’ 
happiness.

War-related trauma such as PTSD can lead to com-
plications such as anger, depression, painful memories, 
sleep disturbances, suicidal thoughts, and grief. These 
complications disrupt the patient’s relationship with 
their family and others, and reduce the individual’s qual-
ity of life. Reports also show that veterans are less happy 
than the general population. Also, given the prevalence 
of PTSD in veterans and the limited evidence on the 
effectiveness of art-making methods in veterans suffer-
ing from PTSD, and at the peak of the fourth wave of 
COVID-19, this study was conducted with the aim of 
comparing free and Mandela coloring on the level of hap-
piness among veterans suffering from PTSD.

Methods
Design and setting
A randomized, clinical trial was conducted from 01-09-
2021 to 15-04-2022. It was registered in Iranian Reg-
istry of clinical trials (No. IRCT20210604051491N1, 
29/08/2021).

The study was conducted on veterans diagnosed with 
PTSD and hospitalized at Milad Psychiatric Center in 
Tehran, Iran. This medical center has two wards for vet-
erans with PTSD. The two wards are similar in terms of 
physicians, health care providers, physical space, and 
types of patients. Therefore, one of the wards was ran-
domly assigned to mandala coloring and the other to free 
coloring. For this purpose, wards numbers written on 
two separate balls and placed inside a bag. The first ball 
selected would determine the control group, while the 

second ball would signify the intervention group. Ran-
domization was done by the first author.

Sampling
The results of a previous study examining the effect of 
mandala art-making on anxiety in women with substance 
abuse were used to calculate the sample size. The mean 
posttest anxiety of the intervention and control groups 
was reported to be 1.69 ± 0.29 and 1.93 ± 0.36, respec-
tively [38]. Using the formula for comparison between 
two means, and considering a type I error of 0.05, a type 
II error of 0.1, μ1 of 1.69, μ2 of 1.93, s1  of 0.29, and s2  of 
0.36, the sample size was calculated to be 39 per group. 
However, given a possible dropout of 10%, we recruited 
42 patients in each group by convenience sampling 
method.

 
n =

(
z1−α

2
+ z1−β

)2

(s1 + s2)
2

(µ1 − µ2)
2 =

(1.96 + 1.28)2(0.292 + 0.362)

(1.69− 1.93)2
= 42

Inclusion criteria were a medical diagnosis of PTSD and 
obtaining a minimum score of 50 from the Post-Trau-
matic Stress Disorder Checklist for DSM-5 (PCL-5), no 
physical disorders (including visual impairment such as 
color blindness, presbyopia, etc. and no finger or hand 
movement disorders affecting coloring), no psychotic dis-
orders (schizophrenia, no suicidal or homicidal thoughts, 
no crisis in the past six months, including the death of 
relatives or divorce), age < 65 years, and no self-reported 
substance abuse. Inclusion criteria were checked based 
on the patient self-reports and medical records. The 
exclusion criterion was the patient’s decision to withdraw 
from the study and aggravation of the patient’s condi-
tion during the intervention based on the psychologist’s 
opinion and occurring visual disturbances or problems in 
hand movements during the intervention.

The intervention group participated in mandala color-
ing and the control group participated in free coloring.

Data collection instruments
The study data was collected using three questionnaires: 
the individual characteristics questionnaire, the PCL-
5, and the Oxford Happiness Scale (OHS). The individ-
ual characteristics questionnaire included questions on 
the patient’s age, education level, duration of suffering 
from PTSD, marital status, number of children, physical 
disability.

The PCL-5, developed by Weathers, was used to 
assess PTSD symptoms. It consists of 20 self-reported 
items, scored on a 5-point Likert scale ranging from 
“zero: Not at all” to “four: Extremely.” The sum of the 
items produces a symptom severity score between zero 
and 80, with a score of 50 indicating acute PTSD [39]. 
The first researcher was present with the veterans when 
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completing the PCL-5 to aid them in understanding 
items and answer their queries, if any. An earlier study in 
Iran confirmed the validity and reliability of the PCL-5 
and reported its Cronbach’s alpha as 0.79 [39]. In the cur-
rent study, the Cronbach’s alpha for PCL-5 was 0.8.

The OHS was developed by Argil et al., [40]. The scale 
includes 29 items scored on a four-point Likert scale. The 
OHS minimum and maximum scores are zero and 87, 
respectively. Each item consists of four sentences, with 
the first sentence scoring zero and the fourth sentence 
scoring three. Scores < 22, 23–44, 45–66, and 67–87 are 
considered as low, moderate, high and very high hap-
piness, respectively [41]. Argil et al. reported the Cron-
bach’s alpha of this scale as 0.90 [40]. In Iran, Alipour 
et al. examined the content validity and reliability of the 
OHS and reported its Cronbach’s alpha as 0.93 [42]. In 
the current study, the Cronbach’s alpha for OHS was 0.84.

Intervention
At Milad Psychiatric Center, veterans attend group ther-
apy sessions twice a week for one-and-a-half hours each. 
During these sessions, a psychologist teaches them stress 
management techniques such as body scanning, slow 
breathing, and muscle relaxation. These group therapy 
sessions are considered routine care. After reviewing pre-
vious studies [35, 43–45], the intervention was designed 
as follows. Moreover, previous studies had limited man-
dala coloring sessions to one or two, whereas in the cur-
rent study, the number of sessions was increased to six. 
This adjustment aimed to explore the long-term effects of 
mandala coloring on a population of veterans. The first 
author and the psychologist of the study were responsible 
for the implementation of the interventions.

The intervention and data collection took place over 
five consecutive weeks. In the first week, patients pro-
vided informed consent and underwent a pre-test. Man-
dala coloring was done in the intervention group during 
the second to fourth weeks, while the control group 
engaged in free coloring. The post-test was conducted in 
the fifth week.

Before the intervention, participants in the mandala 
coloring group received a training session on mandala 
designs and coloring techniques. At the end of each 
group therapy session, every veteran received 12 soft 
crayons and an uncolored, structured 20 × 20 cm mandala 
design to color within 15 min. This process was repeated 
for three consecutive weeks. In the control group, veter-
ans were provided with 12 crayons and an A4 paper with 
a blank 20 × 20 cm square to color freely for 15 min dur-
ing each session. The coloring of mandala patterns was 
done six times by veterans during three weeks.

Coloring sessions were held asynchronously for the 
two groups to reduce the risk of data contamination 
between the two groups. The participants completed 

the individual characteristics questionnaire and PCL-5 
one week before the study, but they completed the OHS 
both one week before and one week after the last color-
ing session. to evaluate the long-term effects of coloring, 
post-test was performed one week after the last coloring 
session in each group. None of the participants dropped 
out during the study.

Ethical considerations
This study was approved by the supreme Research Coun-
cil and the Ethics Committee of the Aja University of 
Medical Sciences (No: IR.AJAUMS.REC.1400.054). Per-
mission to conduct the study was obtained from the 
officials of the Aja University of Medical Sciences and 
presented to hospital and departmental officials where 
the study was conducted. The objectives of the study 
were explained to all participants, and they signed the 
informed consent form. Participants were assured that 
they could withdraw from the study at any time, par-
ticipation in this study was voluntary and would not 
harm them. They were also assured that their informa-
tion would be kept confidential and that the results of 
the study would be provided to them upon request. The 
rights of all participants were respected in accordance 
with the Helsinki Declaration.

Data analysis
SPSS software version 16 was used for data analysis. 
The Kolmogorov-Smirnov test was used to examine the 
normal distribution of the data. Chi-square and Fisher’s 
exact tests were used to check the homogeneity of the 
two groups in terms of categorical variables. Indepen-
dent sample t-test was used to compare the mean scores 
of PTSD and happiness between the two groups. Paired 
t-test was used for within-group comparison of the mean 
scores of happiness. The level of significance was set at 
p < 0.05. The statistical analyst was blinded to group allo-
cation. Figure 1 shows the study process.

Results
The mean age of veterans was 58.45 ± 3.96 (51–67) years 
and they had a mean duration of suffering from PTSD 
of 34.06 ± 2.76 [30–40] years. Most veterans had a high 
school diploma (52%), 78% were married, and 63% had 
no physical disabilities. The mean PTSD score at the 
beginning of the study was 65.45 ± 5.89 in the mandala 
coloring group and 67.47 ± 4.66 in the free coloring group 
(p = 0.085 and both groups were in an acute state of PTSD 
at baseline. The two groups did not differ significantly on 
other individual characteristics (Table 1).

The independent sample t-test before the interven-
tion did not show a significant difference in the happi-
ness scores of the mandala coloring group and the free 
coloring group (16.85 ± 8.92 vs. 18.50 ± 7.96, p = 0.376). 
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Table 1 Individual characteristics of the patients
Variable Mandala coloring group Free coloring group Test results

Mean ± SD Mean ± SD
Age (year) 57.61 ± 3.56 59.28 ± 4.20 * t = 1.95, df = 82,

p-value = 0.054
Duration of suffering from PTSD (year) 34.09 ± 2.86 35.11 ± 2.58 * t = 1.71, df = 82,

p-value = 0.090
Variable f (%) f (%) Test results
Education level Low literate 17 (40.5) 14 (33.3) †Value = 1.854

p-value = 0.808High school diploma 20 (47.6) 24 (57.1)
Academic degrees 5 (11.9) 4 (9.5)

Marital status Married 35 (83.3) 31 (73.8) †Value = 1.131
p-value = 0.426Single 7 (16.7) 11 (26.2)

Number of children 0 13 (31.0) 14 (33.3) †Value = 3.716
p-value = 0.4731–2 13 (31) 9 (21.5)

3 and more 16 (38.1) 19 (45.3)
Physical disability No 29 (69.0) 24 (57.1) †Value = 1.278

p-value = 0.366Yes 13 (31.0) 18 (42.9)
SD: Standard deviation, f: frequency, df: Degree of freedom, PTSD: Post traumatic stress disorder
*Independent sample t-test, †Fisher’s exact test

Fig. 1 The study flow diagram
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However, at the end of the study, the mean happiness 
score was significantly higher in the mandala color-
ing group than in the free coloring group (43.45 ± 9.25 
vs. 39.61 ± 8.11, p < 0.001) (Table  2). Based on Cohen’s 
method, the overall effect size of mandala coloring on the 
veterans’ happiness was 0.44.

At baseline most veterans in the mandala coloring 
group (n = 28) and the free coloring group (n = 25) had 
low happiness. However, after the intervention most vet-
erans in the mandala coloring group (n = 20) promoted to 
high happiness level and most veterans in the free color-
ing group (n = 23) promoted to moderate happiness level 
(Table 3).

Discussion
The findings showed the intervention and control groups 
were homogeneous in terms of individual characteristics 
and at the baseline, the mean score of happiness did not 
differ significantly. Both groups had a low level of hap-
piness. However, after the coloring activity, both groups 
experienced an increase in happiness scores. The man-
dala coloring group had a significantly higher mean hap-
piness score compared to the free coloring group. This 
suggests that mandala coloring was more successful in 
enhancing the happiness of PTSD patients than free 
coloring. The overall effect size of mandala coloring on 
the veterans’ happiness was about 0.44, which shows the 
moderate effectiveness of mandala coloring in increasing 
the happiness of veterans suffering from PTSD.

No studies have been found that specifically exam-
ine the impact of mandala coloring on the happiness of 
patients with PTSD. However, there have been studies 
conducted on the effects of mandala coloring on anxi-
ety and depression in veterans with PTSD. For example, 
Rodak et al. conducted a study where they compared the 
effects of mandala coloring and free coloring on anxi-
ety, stress, and working memory in United States veter-
ans. They found that two 15-minute sessions of coloring 
mandala patterns were more effective in reducing veter-
ans’ anxiety and stress scores compared to free coloring. 
However, there was no significant impact on working 
memory [35]. Another study by Campbell et al. com-
pared the effects of eight blended sessions of art therapy 
and cognitive therapy with cognitive therapy alone on 
depression in American soldiers with PTSD. They found 
that both interventions were equally effective in reducing 
depression following combat-related PTSD [43]. Addi-
tionally, a study on soldiers with PTSD found that six 
sessions of painting for the visual narration of the trau-
matic event and its related feelings significantly reduced 
depression scores [45]. Another study focused on col-
lege students and reported that five 30-minute sessions 
of mandala drawing improved spirituality and perceived 
well-being scores [46]. On the other hand, Henderson 
et al. reported that while mandala coloring reduced the 
severity of PTSD symptoms in college students who had 
experienced traumatic events, it had no impact on anxi-
ety, depression, physical symptoms, and the meaning of 
life [47]. Furthermore, a study of 120 students also com-
pared the effects of coloring flowers and mandalas on 
happiness and reported that although students found 
mandalas more interesting, flowers were significantly 
more effective in inducing happiness and calmness. They 
concluded that the shape and composition of mandalas 
and coloring them are more attractive and interesting to 
people and cognitively attract more attention, but these 
factors may not necessarily induce happiness and calm-
ness [48]. Considering the different population being 
studied in the current study (veterans) compared to the 
population studied in the mentioned studies (students) 
and the differences in background factors of each, con-
ducting further studies in this area seems necessary.

However, the increase in happiness observed in our 
participants can be attributed to the direct and indirect 
impacts of engaging in mandala coloring. Some research 
has categorized mandala coloring as a form of positive 
psychology [47, 49]. By promoting physical and men-
tal harmony [49, 50], helping individuals discover their 
strengths, enhancing self-expression, improving mood, 
increasing feelings of self-satisfaction, and alleviating 
mental pain and suffering, these interventions stimulate 
positive emotions and emotional equilibrium, resulting 
in a delightful experience [50], and ultimately fostering a 

Table 2 Comparison of veterans’ happiness scores in mandala 
and free coloring groups
Group Pre - test post - test Paired t-test

Value, df, 
p-value

Mean ± SD Mean ± SD

Mandala coloring 16.85 ± 8.92 43.45 ± 9.25 t = 24.55
df = 82
p < 0.001

Free coloring 18.50 ± 7.96 39.61 ± 8.11 t = 22.80
df = 82
p < 0.001

Independent sample 
t-test
Value, df, p-value

t = 0.89
df = 82
p = 0.376

t = 2.01
df = 82
p = 0.047

SD: Standard deviation, df: Degree of freedom

Table 3 Comparison of happiness levels in two groups
Level of 
Happiness

Pre - test Post - test
Mandala 
coloring

Free 
coloring

Mandala 
coloring

Free 
coloring

f (%) f (%) f (%) f (%)
Low 28 (66.66) 25 (59.52) 4 (9.52) 8 (19.05)
Moderate 11 (26.19) 15 (35.72) 18 (42.86) 23 (54.76)
High 3 (7.15) 1 (2.38) 20 (47.62) 11 (26.19)
Very high 0 1 (2.38) 0 0
f: frequency
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sense of happiness [46]. It is believed that mandala color-
ing can act as a mediator between the negative emotions 
of a painter and the conscious and unconscious mind 
[46]. In addition, coloring a mandala provides an oppor-
tunity for an individual to externalize negative emotions 
and express them in a healthy way [46], which has been 
shown in studies to reduce cortisol levels as a known bio-
logical marker of psychological and physiological stress 
[51–53]. According to Liu et al., mandala coloring offers 
an outlet for emotions, thereby reducing negative emo-
tions and enhancing overall well-being [46]. Gruber and 
Oepen also found that mandala coloring diverts attention 
from negative emotions and amplifies positive emotions 
[54]. Additionally, a study involving 997 American sol-
diers revealed an inverse correlation between the sever-
ity of PTSD symptoms and the level of happiness [12]. 
Consequently, it is reasonable to hypothesize that man-
dala coloring boosts feelings of happiness by diminishing 
the severity of PTSD symptoms. Therefore, it is recom-
mended that healthcare organizations provide proper 
training for healthcare staff and create the necessary 
facilities to implement these therapeutic methods, which 
will lead to their widespread use in patient treatment.

Limitations
This study had limitations. In the present study, the hap-
piness scores of the free coloring group also improved 
significantly. This discovery supports a previous report 
which stated that coloring, regardless of the specific 
type or conditions, has the ability to reduce anxiety and 
stress [35]. Conversely, the increase in happiness scores 
observed in the control group can be attributed to the 
fact that patients in this group received standard treat-
ment methods such as psychotherapy and medication 
therapy. Additionally, in line with the study’s policies, 
all patients regularly participated in weekly group ther-
apy and mindfulness sessions, as well as stress manage-
ment techniques like slow breathing and body scanning, 
which aim to alleviate disease symptoms. Therefore, the 
improvement in scores among patients in the control 
group was not far from what was expected. Moreover, we 
only focused on male veterans with PTSD, so the results 
cannot be generalized to all veterans and patients with 
PTSD. Additionally, it is worth noting that the psycholo-
gist responsible for conducting group therapy sessions 
and the researcher providing mandala coloring training 
were aware of the group allocation.

Although veterans in the control and intervention 
groups were housed in two separate wards, and art-mak-
ing sessions were held separately for each group, data 
contamination and ward effects may have influenced the 
results.

Due to the limitation of the sample size in the cur-
rent study, it is recommended that future studies add a 

control group that receives only psychological interven-
tion without any coloring methods. This addition would 
allow for a more accurate comparison of the effects of 
each method. Furthermore, future studies incorporating 
an art therapist during free coloring and mandala color-
ing sessions may yield different and more precise results 
concerning the efficacy of these techniques for patients. 
We strongly recommend that in future studies, alongside 
other variables, the severity of PTSD symptoms in veter-
ans before and after coloring be assessed and examine the 
hypothesis that “does mandala coloring lead to increased 
feelings of happiness by reducing the severity of PTSD 
symptoms?” Indeed, clarifying the answer to this ques-
tion could provide a clearer understanding of the thera-
peutic potential of mandala coloring.

Conclusion
In conclusion, this study demonstrated that both man-
dala coloring and free coloring increased happiness 
scores in veterans with PTSD. However, mandala color-
ing was found to be more effective in enhancing the hap-
piness of veterans with PTSD compared to free coloring. 
Therefore, we recommend incorporating this method 
into standard treatments for veterans with PTSD. Given 
the limited research in this area, it is suggested that 
similar studies be conducted on larger sample sizes. Fur-
thermore, investigating the effects of mandala coloring 
on preventing acute PTSD attacks in veterans would be 
beneficial.

Abbreviations
OHS  Oxford Happiness Scale
PCL-5  Post-Traumatic Stress Disorder Checklist for DSM-5
PTSD  Post-Traumatic Stress Disorder

Acknowledgements
This study was approved by the Supreme Research Council of Aja University of 
Medical Sciences (No.97001504 in 01/06/2021) and was financially supported 
by this university, therefore the authors would like to sincerely thank the Vice 
Chancellor for Research and Technology at Aja University of Medical Sciences 
for their support to carry out this project. We would like to express our sincere 
gratitude to all the patients who participated in this study, as well as to the 
authorities of Milad Hospital.

Author contributions
MAN performed study conception, data collection, literature review, 
and wrote the first draft of the manuscript. SAS performed study design, 
supervised the study, and wrote final manuscript. ZF participated in the study 
design analyzed the data and revised the manuscript. MH held group therapy 
sessions and participated in data collection. All authors read and approved the 
final manuscript.

Funding
No funding was received.

Data availability
The current study has been performed in a hospital. Therefore, data of the 
current study cannot be published due to the participants confidential. Data 
might be available from the corresponding author upon reasonable request 
and confirmation of the hospital and participants.



Page 8 of 9Nasiri et al. BMC Psychiatry          (2024) 24:467 

Declarations

Ethics approval and consent to participate
This study was approved by the Ethics committee of Aja University of Medical 
Sciences Research (IR. AJAUMS. REC.1400.054) on 01/06/2021. Researchers 
sought needed permissions from the officials of Aja University of Medical 
Sciences and the study setting. All rights of the participants were respected 
under the Declaration of Helsinki on ethics in research involving human 
subjects. All participants were informed of the aims of the study and signed 
a written informed consent form before participation. Veterans could 
withdraw from the study at any time. We also assured them that their personal 
information would be kept confidential, that participation in the study would 
not harm them, and that the results would provide to them upon request. 
They were assured that personal information would be kept confidential, 
participation in the study would not harm them, and results would be 
provided to them upon request. Due to the extensiveness of the results and 
the limitation of words to publish the article, the findings presented in this 
article are part of the findings of a larger study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 29 October 2023 / Accepted: 4 June 2024

References
1. Church D, Stapleton P, Mollon P, Feinstein D, Boath E, Mackay D, Sims R, edi-

tors. Guidelines for the treatment of PTSD using clinical EFT (Emotional Free-
dom techniques). Healthcare: Multidisciplinary Digital Publishing Institute; 
2018.

2. Azarmi S, Farsi Z. Roy’s adaptation model-guided education and promot-
ing the adaptation of veterans with lower extremities amputation. Iran Red 
Crescent Med J. 2015;17(10).

3. Azarmi S, Farsi Z, Sajadi SA. Development of adaptation questionnaire using 
Roy’s adaptation model and its psychometrics on veterans with lower limb 
amputation. Hayat. 2013;19(4).

4. Khodadadi N, Abdoosti S, Kashani G. Effect of text messaging-based psy-
chiatric nursing program on quality of life in veterans with post-traumatic 
stress disorder: a randomized controlled trial. Int J Community Based Nurs 
Midwifery. 2019;7(1):52.

5. Kamalmanesh A, Maredpour A. Evaluation of post-traumatic stress disorder 
among war survivors. Health Res J. 2017;2(2):87–98.

6. American-Psychological-Association. What is Posttraumatic Stress Disorder 
(PTSD)? 2020 [updated 2020. https://psychiatry.org/patients-families/ptsd/
what-is-ptsd

7. Noferesti A, Fahimdanesh F, Haghani H, Shanaeea A. Effect of Positive 
interventions training on happiness, life satisfaction, positive and negative 
emotions in veterans. Iran J War Public Health. 2021;13(1):9–16.

8. Singh S, Kshtriya S, Valk R. Health, hope, and harmony: a systematic review 
of the determinants of happiness across cultures and countries. Int J Environ 
Res Public Health. 2023;20(4):3306.

9. Schwitz F, Torti J, Lingard L. What about happiness? A critical narrative review 
with implications for medical education. Perspect Med Educ. 2023;12(1):208.

10. Helliwell JF, Layard R, Jeffrey Sachs, and, De Neve J-E, editors. World happiness 
report 2021. New York: Sustainable Development Solutions Network; 2021. 
https://worldhappiness.report/ed/2021/

11. Sajad P, Ataei N, Rostami R. The relationship between mental toughness and 
happiness in veteran and disable athletes in Shiraz in 2016. Pars Med Sci J. 
2018;15(3):16–23.

12. Bryan C, Bryan A, Rugo K, Hinkson K, Leifker F, Happiness. Meaning in life, 
and ptsd symptoms among national guard personnel: a multilevel analysis. J 
Happiness Stud. 2019:1–14.

13. Management of adults. With PTSD part I: background, diagnosis and psycho-
logical therapies. Drug Ther Bull. 2014;52(3):33–6.

14. Management of adults. With PTSD part II: drugs and other interventions. 
Drug Ther Bull. 2014;52(4):44–8.

15. Church D, Stapleton P, Mollon P, Feinstein D, Boath E, Mackay D, et al. editors. 
Guidelines for the treatment of PTSD using clinical EFT (Emotional Freedom 
techniques). Multidisciplinary Digital Publishing Institute; 2018.

16. Khodabakhshi Koolaee A, Tekehi Maroof. A, Navidian. A. Efficacy of Eye 
movement desensitization and reprocessing (EMDR) on post-traumatic stress 
disorder (PTSD) among male veterans. Military Caring Sci. 2016;3(1):1–9.

17. Wells SY, Morland LA, Hurst S, Jackson GL, Kehle-Forbes SM, Jaime K, Aarons 
GA. Veterans’ reasons for dropping out of prolonged exposure therapy across 
three delivery modalities: a qualitative examination. Psychol Serv. 2022.

18. Zhu L, Li L, Li X-z, Wang L. Mind–body exercises for PTSD symptoms, depres-
sion, and anxiety in patients with ptsd: a systematic review and meta-analy-
sis. Front Psychol. 2022;12:738211.

19. Deshmukh SR, Holmes J, Cardno A. Art therapy for people with dementia. 
Cochrane Database Syst Reviews. 2018;(9).

20. Van Lith T. Art therapy in mental health: a systematic review of approaches 
and practices. Arts Psychother. 2016;47:9–22.

21. Bosman JT, Bood ZM, Scherer-Rath M, Dörr H, Christophe N, Sprangers MAG, 
van Laarhoven HWM. The effects of art therapy on anxiety, depression, and 
quality of life in adults with cancer: a systematic literature review. Support 
Care Cancer. 2021;29(5):2289–98.

22. Shukla A, Choudhari SG, Gaidhane AM, Quazi Syed Z. Role of art therapy in 
the promotion of mental health: a critical review. Cureus. 2022;14(8):e28026.

23. Whitenburg M. Art therapy as an intervention and its effects on anxiety and 
depression depression. McNair Scholars Research JournalMcNair. Scholars 
Res. 2020;13:143–57. https://commons.emich.edu/cgi/viewcontent.cgi?articl
e=1162&context=mcnair

24. Lim WL, Tierney S. The effectiveness of positive psychology interventions for 
promoting well-being of adults experiencing depression compared to other 
active psychological treatments: a systematic review and meta-analysis. J 
Happiness Stud. 2023;24(1):249–73.

25. O’Shea L, Watkins E, Farrand P. Psychological interventions for the treatment 
of depression, anxiety, alcohol misuse or anger in armed forces veterans and 
their families: systematic review and meta-analysis protocol. Syst Reviews. 
2017;6(1):112.

26. Abbing A, Ponstein A, van Hooren S, de Sonneville L, Swaab H, Baars E. The 
effectiveness of art therapy for anxiety in adults: a systematic review of 
randomised and non-randomised controlled trials. PLoS ONE. 2018;13(12).

27. Madani-Abbing A, Baars E, De Sonneville LM, Ponstein A, Swaab H. The effec-
tiveness of art therapy for anxiety in adult women: a randomized controlled 
trial. Front Psychol. 2019;10:1203.

28. Hosseini M, Borzabadi Farahani Z. Evaluating the effectiveness of mandala 
coloring on mental health in Iran: a systematic review. J Health Sci Surveil-
lance Sys April. 2022;10(2):144–9.

29. Green AR. Ethical considerations in art therapy. Can Art Therapy Association J. 
2012;25(2):16–21.

30. Moon BL, Nolan EG. Ethical issues in art therapy. Charles C Thomas; 2019.
31. Winfield PD. The philosophy of the mandala. The Dao Companion to Japa-

nese Buddhist Philosophy. 2019:235–53.
32. Dahlke R. Mandalas of the world: a meditating & painting guide. Sterling 

Publishing Company, Inc.; 2004.
33. Sarand HI, Mohammadreza Pakdel F. The Secret Of Circle In Islamic Architec-

ture. 2016.
34. Duong K, Stargell NA, Mauk GW. Effectiveness of coloring mandala designs to 

reduce anxiety in graduate counseling students. J Creativity Mental Health. 
2018;13(3):318–30.

35. Rodak J, Alloway TP, Rizzo M. PTSD’s true color: examining the effect of color-
ing on anxiety, stress, and working memory in veterans. Mental Health Prev. 
2018;12:50–4.

36. Jakobsson Støre S, Jakobsson N. The effect of mandala coloring on state anxi-
ety: a systematic review and meta-analysis. Art Therapy. 2022;39(4):173–81.

37. Mantzios M, Giannou K. When did coloring books become mindful? Explor-
ing the effectiveness of a novel method of mindfulness-guided instructions 
for coloring books to increase mindfulness and decrease anxiety. Front 
Psychol. 2018;9:309281.

38. Mohaddaseh M, Emadian SO, Mohammadianakerdi E, Mahdinezhad Gorji 
G. The effect of mandala art therapy on reducing anxiety in women with 
substance abuse. Res Addict. 2019;13(53):269–84.

39. Sadeghi M, Taghva A, Goudarzi N, Nejat R. Validity and reliability of Persian 
version of post-traumatic stress disorder scale in war veterans. Iran J War 
Public Health. 2016;8(4):243–9.

40. Argyle M, Lu L. The happiness of extraverts. Pers Indiv Differ. 
1990;11(10):1011–7.

https://psychiatry.org/patients-families/ptsd/what-is-ptsd
https://psychiatry.org/patients-families/ptsd/what-is-ptsd
https://worldhappiness.report/ed/2021/
https://commons.emich.edu/cgi/viewcontent.cgi?article=1162&context=mcnair
https://commons.emich.edu/cgi/viewcontent.cgi?article=1162&context=mcnair


Page 9 of 9Nasiri et al. BMC Psychiatry          (2024) 24:467 

41. Vakili M, Farzaneh F, Momayyezi M. Evaluation of happiness and its related 
factors among nurses in educational hospitals of Yazd Shahid Sadoughi 
University of Medical Sciences, 2016. J Toloo E Behdasht. 2019;19(3):1–11.

42. Alipoor A, Noorbala AA. A preliminary evaluation of the validity and reliability 
of the Oxford happiness questionnaire in students in the universities of 
Tehran. Iran J Psychiatry Clin Psychol. 1999;5(1):55–66.

43. Campbell M, Decker KP, Kruk K, Deaver SP. Art therapy and cognitive process-
ing therapy for combat-related PTSD: a randomized controlled trial. Art 
Therapy. 2016;33(4):169–77.

44. Zhang M-Q, Liu X, Huang Y. Does mandala art improve psychological 
well-being in patients? A systematic review. J Integr Complement Med. 
2024;30(1):25–36.

45. Decker K, Deaver SP, Abbey V, Campbell M, Turpin C. Quantitatively improved 
treatment outcomes for combat-associated PTSD with adjunctive art 
therapy: randomized controlled trial. Art Therapy. 2018;35(4):184–94.

46. Liu C, Chen H, Liu C-Y, Lin R-T, Chiou W-K. Cooperativeand individual mandala 
drawing havedifferent effects on mindfulness,spirituality, and subjective well-
being. Front Psychol. 2020;11:564430.

47. Henderson P, Rosen D, Mascaro N. Empirical study on the healing nature of 
mandalas. Psychology of aesthetics. Creativity Arts. 2007;1(3):148–54.

48. Huss E, Bar Yosef K, Zaccai M. The meaning of flowers: a cultural and percep-
tual exploration of ornamental flowers. Open Psychol J. 2017;10:140–53.

49. Jung C. The Red Book: a reader’s Edition: a reader’s Edition. New York, NY:WW 
Norton & Company; 2012.

50. Liang Y-C, Lin M-L, Huang D-H, Chiou W-K. Flow and Interflow: The Design 
Principles of Cooperative Mandala Coloring (CMC), in Proceedings of the 
International Conference on Human-Computer Interaction (Abingdon: 
Springer), 2020; 337–355. https://doi.org/10.1007/978-3-030-49788-0_25

51. Gebhart V, Buchberger W, Klotz I, Neururer S, Rungg C, Tucek G, et al. Distrac-
tion-focused interventions on examination stress in nursing students: effects 
on psychological stress and biomarker levels. A randomized controlled trial. 
Int J Nurs Pract. 2020;26(1):e12788.

52. Choi H, Hahm S-C, Jeon Y-H, Han J-W, Kim S-Y, Woo J-M, editors. The effects 
of mindfulness-based mandala coloring, made in nature, on chronic wide-
spread musculoskeletal pain: randomized trial. Healthcare: MDPI; 2021.

53. Kline JA, VanRyzin K, Davis JC, Parra JA, Todd ML, Shaw LL, et al. Randomized 
trial of therapy dogs versus deliberative coloring (art therapy) to reduce stress 
in emergency medicine providers. Acad Emerg Med. 2020;27(4):266–75.

54. Gruber H, Oepen R. Emotion regulation strategies and effects in artmaking: a 
narrative synthesis. Arts Psychother. 2018;59:65–74. https://doi.org/10.1016/j.
aip.2017.12.006

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

https://doi.org/10.1007/978-3-030-49788-0_25
https://doi.org/10.1016/j.aip.2017.12.006
https://doi.org/10.1016/j.aip.2017.12.006

	The effect of mandala coloring and free coloring on the happiness in veterans with post-traumatic stress disorder in the Covid-19 pandemic: a randomized clinical trial
	Abstract
	Introduction
	Methods
	Design and setting
	Sampling
	Data collection instruments
	Intervention
	Ethical considerations
	Data analysis

	Results
	Discussion
	Limitations

	Conclusion
	References


