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Abstract: Living with hemodialysis is associated with anxiety. Mandala coloring is a form of art therapy that
fosters self-expression by allowing individuals to explore their anxiety, is a good and applicable choice. This study
aims to explore the effect of mandala coloring nurse-led intervention program on anxiety among hemodialysis
patients. Research design: Experimental design was used. Setting: The study was conducted at Hemodialysis Unit
affiliated to Suez Canal University Hospital and the international 30 July center, Ismailia governorate. Subject: A
sample of 64 Hemodialysis patients with chronic hemodialysis, shunt in non-dominant hands, and without
antianxiety or antidepressant medications. Tools of data collection: Two tools were used: Tool(l): Demographic
characteristics and clinical characteristics. Tool (11): Spielberger State-Trait Anxiety Inventory for Adults, Form.
Results: It was found that hemodialysis patients had a moderate level of state anxiety before the intervention.
Regarding post and follow-up phases, the levels of anxiety decreased increased among the intervention group
compared with the control group. Conclusion: The mandala coloring nurse-led intervention program significantly
reduced anxiety among hemodialysis patients in the post-follow-up study phases compared with the pre-program
phase. Recommendation: Mandala coloring nurse-led intervention programs can be combined with care programs
of hospitals as a complementary intervention.

Keywords: Anxiety, Hemodialysis patients, Mandala coloring.

I. INTRODUCTION

Hemodialysis is the most common modality used for patients End-Stage Renal Disease (ESRD), which is time-
consuming, expensive, invasive, and requires fluid and dietary restrictions. In addition, hemodialysis is associated with
different psychosocial consequences such as loss of freedom, the burden of coping with a debilitating disease, dependence
on caregivers, disruption of marital, family, and social life, and reduced or complete loss of financial income. Long-term
hemodialysis is associated with several psychological disturbances and even mental health problems (Afshar,
Mohsenzadeh et al. 2018, Sahin, Tokgoz et al. 2021, Kamel, Fouad et al. 2022).

Anxiety is one of hemodialysis patients' most common mental health problems, with an estimated prevalence of about
three times that of the general population. The psychological aspect of anxiety is observable in the behavior, emotions,
and cognitive functioning of the person experiencing it. The degree of anxiety is associated with the severity of the threat
or challenge, past experiences, learning, age, and emotional resources, and it becomes pathological when it is not
appropriate for the situation, or its intensity is too high (Tammadon, Nobahar et al. 2021, Abu Maloh, Soh et al. 2022).
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Distinguishing between state anxiety and trait anxiety provides a better understanding of the patient’s reactions. State
anxiety is a situational arousal that accompanies conscious feelings of tension, agitation, and emotions related to
environmental stressors, such as alarm sounds going off in the dialysis machine. On the other hand, Trait anxiety is
defined as an individual predisposition to manifest a specific reaction which is theorized to predispose clinical anxiety that
results in disordered self-care and disordered efficiency. Accordingly, improving patients’ psychological resilience should
be a priority (Rahman and Pradido 2020, Sahin, Tokgoz et al. 2021, Ojilong, Kanyike et al. 2022).

Many cultures have confirmed mandala coloring as a mindfulness-based antianxiety coloring activity. Mandala coloring is
a brief and easy-to-apply mindfulness art activity that has emerged recently in mental health research and throughout
popular media is mindful art making. The use of the mandala as a therapeutic tool was first introduced by Carl Jung, who
showed that it has a calming and healing effect on its creator while promoting both psychological integration and the
meaning of individual life, which are fundamental to the work of using them for traumatic information disclosure (Liu,
Liu et al. 2018, Stankov, Filimonau et al. 2020, Nassim, Park et al. 2021, Kim and Lor 2022).

Il. SUBJECTS AND METHOD

2.1. The aim of the study: The present study aimed to evaluate the effect of mandala coloring nurse-led intervention
program on among hemodialysis patients

2.2. Research hypothesis: The study hypothesis was that, hemodialysis patients who receive mandala coloring nurse-led
intervention program will show significant improvement over the control group by reducing levels of anxiety.

2.3. Study design: A quasi-experimental design was utilized in this study.

2.4. The subjects of study: A purposive sample of 64 chronic hemodialysis patients were randomly assigned to two
groups, each with 32 subjects.

2.5. Study setting: The study conducted in the following hospitals at Ismailia city/ Egypt: Suez Canal University
Hospital includes: (non-hepatitis section, which contains about 11 beds, and a Hepatitis C section, which contains 12
beds) and General Hospital (The International 30 June center for hemodialysis, recently named) includes three sections as
follows (Male, female and mixed section). The Male section contains 23 beds, the female section contains 22 beds, and
the mixed section contains 20 beds).

2.6. Tools of data collection:
Data were collected using the two following tools:
Tool I: Demographic and Clinical characteristics:

Demographic characteristics included age, gender, marital status, level of education, place of residence, ..etc.. Where the
clinical characteristics included: frequency of hemodialysis, duration of hemodialysis, ...etc.

Tool (I1): Spielberger State-Trait Anxiety Inventory for Adults,” (STAI), “Form Y: (Appendix II):

It was developed by Spielberger (2019) and translated into Arabic byAbdel-Khalek (2000) to measure anxiety
symptoms and levels. It included two sections with (20items) in each. The first section, (Y-1), measures “state” anxiety,
and (Y-2) section measures “Trait” anxiety.

Scoring system:

Each question was rated on a four-point Likert scale from ‘“Not at All” to “Very Much So,” and summing up individual
item scores in each section produces a possible score range from 20 (low anxiety) to 80 (high anxiety). Three levels of
anxiety are formulated as follows: mild anxiety, which ranges from (20 to 39) for each section; moderate anxiety, from
(40 to 59) and severe anxiety, from (60 to 80).

2.7. Administrative design: An official approval letters explaining the aim of the study were directed from the Dean of
the faculty of Nursing, Suez

Canal University to the directors of selected settings (Suez Canal University hospitals and Ismailia general hospital) to
obtain their permission and cooperation to conduct the study.
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2.8. Ethical consideration:

The study proposal approved by the Research Ethics Committee at Faculty of Nursing, Suez Canal University code
number ((12/6-2019).). Each patient was asked to give written consent to participate in the study after full explanation of
the nature and the main aim of the study and its expected outcomes. The patient had the right to withdraw from the study
at any time without any rationale, also they were informed that data not included in any further researches without another
new consent from them. The gathered data were assured through coding of all data for confidentiality.

2.9. Field of Work:

The study conducted through four phases: Assessment (pre-test), program planning, program implementation, and
evaluation (post-test).

Phase (1): Assessment (Pre-test): Before starting up program planning, the researcher met the patients, introduce
himself, and explained to them the aim and the benefits of the study to obtain their consent, establish trust relationship,
gain their cooperation and confidence. After obtaining their written consent to participate on the study, the researcher
started to fill-in study questionnaires form through personal interviewing.

Phase (Il): Program planning: Mandala coloring nurse-led intervention program based on “Mindfulness-based art
therapy* developed by Peterson and Rappaport (2014).

The objectives of the Mandala coloring nurse-led intervention program:

At the end of the mandala coloring nurse-led intervention program, the patients will able be to:
1. Express their inner feelings and negative emotions using the "here and now" approach.

2. Discover their future and anxious feelings and express them freely.

3. Overcome horedom and fears associated with hemodialysis by engaging as an active participant in coloring pre-
designed mandalas.

Duration: The program consisted of 6 sessions in the form of two sessions per week, each lasting 45- 60 minutes. It
covered a period of 24 weeks, from February 2021 to July 2021.

Content: The eligible hemodialysis patients were randomly assigned to the control and intervention groups. Each patient
had been met individually. The researcher explained to the patients the aim of the study and encouraged them to
participate. The researcher assured them of confidentiality to gain their trust, cooperation, and confidence. During the
sessions, patients are encouraged to ask questions, interject their own experiences through active and reflective listening,
and receive feedback from them. In addition, (10) minutes of discussion were provided at the end of each session for
questions or clarification.

The program provided an integration of the Jungian theory of mandala and the Mindfulness-based art therapy (MBAT)
Model (Peterson and Rappaport 2014) main guidelines and applied through the following:

O Rapport and Reflective listening (one session).

O Focusing on the present moment, anxious feeling. (Two sessions).

O Mindful expressive guided practice of future anxiety through mandala coloring (Two sessions).
O Termination of the intervention program and closing the therapeutic relationship ( one session).
= Phase (111): Program implementation:

The program was implemented in form of sessions as follows:

Sessions one: Rapport and Reflective listening (R):

This session focused on establishing rapport and employing reflective listening with the patient as follow it included
developing a trusting relationship with the patients, explaining what will be done, utilize active and reflective listening
techniques to establish some degree of empathy (perceived understanding) through listening to the patient's story to
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facilitate discovering the meaning of hemodialysis for him/her. Also, it included a description of a high prevalence of
hemodialysis, mandala coloring, anxiety feelings, and psychological resilience. In addition, it included answering all
patients' questions regarding hemodialysis and all that they want to know regarding their diagnosis.

Sessions two & three: Focusing on the present moment anxious feeling:

Session two: included guiding the patient to let his/her body relax and direct attention on the mandala drawing and the
colors, trying to consciously observe the color transferring on the pre-designed mandala, guiding the patient to be aware
of his/her emotions that happens moment to moment, while remind patient to avoid judging or describing his/her
emotions as good or bad as it’s the mind trying of wondering out the present moment, gently being present to the present
sensation and colors.

Session Three: Focusing on here-and-now feelings (during the session) associated with hemodialysis and using the
colors to express his/her feelings in the pre-designed mandala.

Sessions Four & Five: Discover their future and anxious feelings and express them freely:

Session Four focused on guiding the patient to express the two most perceived anxious experiences that might happen due
to hemodialysis by asking the patient to "Close his/her eyes, think about it" and express it through coloring without
judging. Then, the patient was guided to act on the calm closing of the coloring session through genteelly refocusing the
eyes and allowing the self to return to the environment around him/her slowly.

Session Five included mindful acceptance of future anxiety by allowing the patient to express his/her unacceptable
feelings and express these feelings and future scenarios through coloring a pre-designed mandala. Then, the patient asked
to gently refocus his eyes and allow himself to slowey come back to the environment around.

Session eight: Termination of the intervention program and closing the therapeutic relationship: This session
involved summarizing the main points of the intervention program, discussing future coping, consolidating gains made,
and expressing pride in the patient’s progress and mutual relationship.

Phase 1V: Evaluation (post-test):
After program implementation, the post-test was done immediately using the same pre-test tools to assess anxiety levels.

Follow-up: Two follow-ups were held for the enrolled hemodialysis patients. The first follow-up was done immediately
after each session for the intervention group only by assessing the level of state anxiety. The second follow-up was done
one month after program implementation for both the intervention and control group by assessing state anxiety, trait
anxiety levels. Considerably, the patients were telephoned before each meeting.

D. Statistical design:

After data collection, variables included in each data collection sheet were organized and tabulated, then coded before
computerized data entry according to the three phases of the study (pre, post, and follow-up). The data were then imported
into Statistical Package for the Social Sciences (SPSS version 20.0) software for statistical analysis. Mean, stander
deviation, t-test, ANOVA F-test, and Bonferroni multiple comparison post hoc tests for comparing each two-time point
within each group were used for statistical data analysis.

I11. RESULTS

Table 1: Demographic data and clinical characteristics of the hemodialysis patients (n=62)

Items Study Group n=31 Control Group n=31 X2 P - value
Frequency % Frequency %
Age: 0.1326
20-30 years 10 32.26 8 24.80
> 30-40 years. 16 16.13 19 16.02 5.60
> 40 years. 5 51.61 5 59.18
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Mean + SD 455+ 11
Range 20-64 t=0.36

Gender:

-Male 11
- Female 20

Marital Status:
-Single

-Married

- (Divorced, widow)

Level of education:

-Basic education . 0.0295*
- Secondary
-University

Duration of hemodialysis
-Less than 10 years. . 0.0475*
10 years or more.

Frequency of Dialysis:
Three times per week
-Twice per week

Table 1 shows no statistically significant difference between the study and control hemodialysis patients concerning
demographic data. Most of the study and control group subjects were more than 40 years old 51.61% vs. 59.18%,
respectively, with a mean age of 45.5+ 11 for both groups. Regarding gender, most study and control groups were females
51.61% and 64.52%, respectively. Furthermore, more than half of the study group (58.06%) and nearly half of the control
group 45.16% were married. Concerning educational level, the majority of the study group were secondary educated
58.06% compared with 48.39 of the control group. Concerning the duration of hemodialysis, the majority of the study and
control group had less than 10 years of initiating hemodialysis 74.19 and 58.07, respectively. In addition, more than half
of the study and the control group received hemodialysis sessions 3 times weekly 51.61 and 54.84, respectively.

Table 2: Comparison of mean scores among study and control groups according to state anxiety (preprogram, one
month after the program) (n=62)

Study Group Control Group
Items (n=31) (n=31) t* (delta)
Mean+SD Mean=SD

State anxiety
Before intervention 48.29+2.19 47.16+4.88 .894 (.03)
| month after 40.0046.76 47.48+15.57
t, df (P value) (d

t test is Paired t test, t* is independent t test; delta is Glass's delta effect size; d is Cohen's d effect size; P value is
significant < .05

Table 2: clarifies that there was a statistically significant difference between before the intervention and group regarding
state anxiety among the study and control group with F, df, P values 3.13.004* 1.3 & .189.851.03 . Post hoc comparisons
indicated that there was no difference between the two groups at before intervention program. There was a significant
difference between the two groups regarding one month after the intervention with p-value (.038* (.54)) and mean
41.00+6.76 & 47.48+15.57 at the study group and control group, respectively.
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Figure 1: Total state-anxiety levels of study and control group.

Figure 1 reveals that before the intervention phase, the mean score of state anxiety was 47.29 with a confidence interval
46.48-48.05 among the study group, and the mean score of state anxiety was 47.16 with a confidence interval 45.37-48.95
among the control group. After one month of the intervention, the mean score of state anxiety was 40 with a confidence
interval 38.52-43.47, and the mean score of state anxiety was 48.48 with a confidence interval 41.77-53.19 among the

control group.
Table 3: Levels of state anxiety score among study and control group pre and post-intervention program (n=31).

Control group n=31 Study group n=31

Mild Moderate | Severe Mild Moderate | Severe

% | N % [N |% [N | % |N % [N | %
Before  the 32|30 0|0 |13 12 6
intervention

After one month
of the 3.2
intervention

MC is Monte Carlo for the Chi-square test; .000a is no test results & Significant at p < 0.05

Table 3clarifies that nearly half of the study group 41.9% had a mild level of anxiety levels, and the majority of the
control group 96.8% had moderate state anxiety before the intervention program. After one month of the intervention
program, more than half of the study group (58.1%) had a mild level of state anxiety with a significant decrease in state
anxiety whereas p (.001*) and the majority of the control group (96.8%) had a moderate level of state anxiety.

Mean Scores of State Anxiety among the stady group
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Figure 2: Mean Scores of state anxiety before and after each coloring session among the study group (n=31).
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As clarified in figure 2, Session seven had the most reduced level of state-anxiety score after applying the intervention
program 38.1, followed by the mean score of session six which was +£39.3 and then followed by session five in which the
mean score of state anxiety levels after applying the intervention program was 43.5. While sessions two and three had a

minor reduction level £47.8 after applying for the intervention program.

Table 4: Comparison of mean scores among the study and control group according to their trait anxiety before,
immediately after, and after one month of the intervention program (n=62).

ltems

Study Group (n=31)

Control Group (n=31)

MeanzSD

MeanzSD

Sig.? (delta)

Trait anxiety

Before intervention

46.13+5.32

45.62+2.77

.634

Immediately after

40.26+2.35

48.97+2.29

<.001* (1.74)

| month after

40.74+3.49

48.10+1.92

F, df (P value) (n2)

49.76,1.47 (<.001), n’(.45)

F test is repeated measures ANOVA, n2 is Partial Eta Squared, b. Adjustment for multiple comparisons: Least
Significant Difference (equivalent to no adjustments); the delta is Glass's delta effect size; d is Cohen's d effect size; P
value is significant <.05.

Table 4 clarifies that there was a statistically significant difference between time and group regarding trait anxiety with F,
df, and P values 49.76,1.47 <.001, n2.45. Post hoc comparisons indicated that there was no difference between the two
groups before the intervention. There was a significant difference between the two groups immediately after the
intervention and after one month with p-value <.001* and the effect size 40.26+2.35&40.74+£3.49 at two times,
respectively.
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Figure 3: Interval plot of 95% Confidence interval of mean scores of total trait anxiety levels among two groups
(before, immediately, and after one month of the intervention program).

Figure 3 reveals that the mean score of trait anxiety before the intervention phase was 45,61 with a confidence interval
44.9-46.63 among the control group, and the mean score of trait anxiety was 46,12 among the intervention group, with a
confidence interval 44.17-48.08. Immediately after the intervention, the mean trait anxiety score was 48,96 among the
control group with a confidence interval 48.12-49.80. Meanwhile, the mean trait anxiety score among the study group was
40,25 with a confidence interval 39.93-41.12. Lastly, after one month of the intervention, the mean score of trait anxiety
was 48,09 among the control group with a confidence interval 47.39-48.80, and the mean score among the study group
was 40,74 with a confidence interval 39.46-42.02.
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Table 5: Levels of trait anxiety among the study and control group before and immediately after one month after
the intervention program (n=62).

Control group n=31 Study group n=31

Items Mild Moderate Mild Moderate
N | % N | % N % N | %
Before the intervention : 29 935 3 9.7 | 27| 87.1

Immediately after the
intervention
After one month of the
intervention

31| 100 13 18 | 58.1

31| 100 12 7119 | 61.3

MC is Monte Carlo for the Chi-square test & Significant at p < 0.05

Table 5 shows that, before the intervention phase, the majority of the study and control group had a moderate level of trait
anxiety 87.1%&93.5, respectively. Regarding immediately after the intervention phase, nearly two-thirds of the study
group 58.1% had a moderate level of trait anxiety, and nearly half of them had a mild level of anxiety 41.9% with a
significant reduction in the levels of trait anxiety <.001* among the study group while the majority of the control group
100% had a moderate level of trait anxiety. After one month of the intervention program, more than two-thirds 61.3%of
the study group had a moderate level of trait anxiety, and 38.7% had a mild level of trait anxiety with a significant
reduction in the levels of trait anxiety whereas the p-value <.001* and the majority of the control group 100% had a
moderate level of trait anxiety.

IV. DISCUSSION

The prevalence of anxiety among hemodialysis patients is 31%-51%, which can negatively affect the quality of life,
reduce engagement in self-care activities, alter cognitive and physical functions. It can also increase the severity of
cardiovascular disease and mortality rate (Afshar, Mohsenzadeh et al. 2018, Kusuma, Rahmawati et al. 2020).

Art therapy has been employed as collateral treatment for trauma or chronic diseases. Coloring the moderately complex,
symmetrical, and repeating patterns of the mandala helps individuals under severe stress as hemodialysis patients to solve
conflicts and problems, develop interpersonal skills, reduce stress and anxiety (Shella 2018, Nassim, Park et al. 2021,
Ramirez and Haen 2021).

The present study revealed that nearly half of the study group had a mild level of anxiety, and the majority of the control
group had moderate state anxiety before the intervention phase. This result may be due to the presence of many actual
physiological stressors such as feeling tired, loss of body functioning, muscle cramps or soreness, itching and stiffening of
joints, in addition to psychosocial stressors such as dialysis machines and/or equipment, cost of transportation, limits of
time, transportation to and from the unit, limitations of food. As well as feelings related to treatment such as coldness,
interference with job times and limited clothing style. Therefore, serious problems occur among patients with anxiety, are
crucial to consider this issue which impacts the patient’s quality of life. In this respect, Tammadon, Nobahar et al.
(2021) and Keskin (2022) viewed that most of the hemodialysis patients had moderate state anxiety, affecting their sleep
quality and drug adherence. This study result is not congruent with Sahin, Tokgoz et al. (2021), who mentioned that the
majority of hemodialysis patients had extreme levels of state anxiety which might be due to different sample sizes and
methodological methods.

Concerning trait anxiety before the intervention phase, the present study revealed that both the study and control group
had a moderate level of trait anxiety. This result may be due to ineffective coping with psychosocial stressors and
cumulative unresolved state anxious feelings, which may be secondary to a moderate level of education and the feelings
of long hours spent during hemodialysis in addition to the triple weekly frequency of hemodialysis, which increases their
exposure to treatment-related fears. In addition, one of the important reasons that may be associated with trait anxiety
levels in the current study was the presence of the pandemic of (COVID 19) during the period of study implementation, as
the fear of infection alone without any physical problem is usually associated with a high level of stress especially that,
patients undergoing hemodialysis were considered from the high-risk groups for infection.
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Consistent with prior results, Davaridolatabadi and Abdeyazdan (2016) and Gerogianni, Lianos et al. (2018) reported
that most hemodialysis patients had a moderate level of trait anxiety and demonstrated that it was associated with
financial problems that resulted as a consequence of disease process. From another point of view, Sahin, Tokgoz et al.
(2021) reported that hemodialysis patients have a severe level of trait anxiety mainly related to emotional upset and lack
of social relationships.

Regarding the effect of the mandala coloring nurse-led intervention program, the present study revealed that the study
group had a statistically significant reduction in anxiety level and a significant increase in resilience level scores after
applying mandala coloring nursing-led intervention program through the post and follow-up phases compared with pre-
program phase. These improvements indicate that the intervention program achieved its goal of reducing anxiety and
ameliorating the patient's psychological resilience, which may be due to the appropriate time which provides a chance to
overcome boredom associated with too long hours of hemodialysis sessions, in addition, direct interaction with the patient
in the stressing environment of hemodialysis help patients to feel accepted and understood. The preceding result is
congruent with the current study hypothesis in which the study group who receive mandala coloring nurse-led
intervention program will show a significant decrease in anxiety levels and resilience improvement than the control group.

Regarding state- anxiety after one month of the intervention program, in the current study, there was a statistically
significant reduction in state anxiety levels among the study group compared to the control group. This improvement
indicates that the mandala-coloring nurse-led intervention program achieved its goal of discovering, accepting, and
positively expressing anxious feelings as a provision of mindfulness awareness of moment-to-moment emotions and
transferring it freely on the pre-designed mandala without judging, resulting in new insights regarding the disease process.
Psychological resilience, lower education level, and higher cognitive distortions are associated with depression and
anxiety in ESRD patients.

In the current study, there was a significant improvement in state-anxiety levels as state anxiety reduced to a mild level
compared to the control group, which had a moderate level. This improvement indicates that the mandala-coloring
intervention program sucess of discovering and positively expressing their anxious feelings. Post-program improvement
could be attributed to the provision of mindful awareness of moment-to-moment emotions and transferring it freely on the
pre-designed mandala without judging.

The preceding result goes along with Schultz (2017) and Jakobsson Stgre and Jakobsson (2022) who added that
mandala coloring was an effective non-pharmacological therapeutic technique to achieve state-anxiety reduction. Mandala
coloring and free drawing were equally effective in reducing anxiety levels.

Concerning trait anxiety after the intervention program, the present study confirmed that the mandal coloring intervention
program significantly reduced trait anxiety levels among the study group compared with its level among the control
group. This result is certainly attributed to the intervention program, which provided patients in the study group with
alertness, nonpainful insight, and expression of personal fears through the mindful coloring of the pre-designed mandalas.
Meanwhile, sustained elevation in trait anxiety levels among the control group after the intervention phase might because
it has been difficult for many patients to understand and manage their fears, negatively affecting their family roles and the
absence of a formal support system. Thus, mindful mandala coloring significantly reduced the trait anxiety level. This
finding is in congruence with previous studies (Carsley, Heath et al. 2015, Koo, Chen et al. 2020, Akbulak and Can
2022).

V. CONCLUSION

Based on the findings of the present study, it can be concluded that, that hemodialysis patients had a moderate level of
both state and trait anxiety and a mild level of resilience before the intervention program.

VI. RECOMMENDATION
1- A structured training program should be conducted through periodical workshops for nurses dealing with hemodialysis

patients focusing on associated psycho-social problems that may occur and how to use guided coloring mandala
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