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ABSTRACT
Introduction Patients with breast cancer (BC) cope with 
depression which is linked to functional limitations in 
survivorship and to physical symptoms. Pain and fatigue 
are prominent symptoms that affect the well- being 
of cancer survivors. Emotional processing has been 
associated with improved physical and psychological 
health in survivors. Art therapy is a form of psychotherapy 
that involves the use of visual art- making for expression 
and communication. It encourages emotional processing 
and has been linked to symptom reduction in patients 
with cancer. This protocol is designed to examine two 
mechanistic changes: emotional processing (awareness, 
expression and acceptance) and cholinergic anti- 
inflammatory processes (heart rate variability and cytokine 
expression) through which an art therapy intervention 
may reduce depression, pain and fatigue. In addition, 
we will examine ethnocultural differences in the effect 
of art therapy in women from different ethnocultural 
backgrounds.
Methods and analysis A randomised controlled study 
with careful controls will randomise 240 patient with 
BC (50% Jewish and 50% Arab) to an 8- week group art 
therapy intervention or an 8- week Mandala colouring 
comparison group. This design will test the mechanisms of 
art therapy on the targeted outcomes beyond the effects of 
time with a group, focus on a task and engagement with 
art materials. We will examine two potential mechanisms: 
emotional processing and cholinergic anti- inflammatory 
processes; of the intervention effects on depression, pain 
and fatigue and compare these effects in Arab versus 
Jewish women.
Ethics and dissemination Participants will sign informed 
consent before participation and will be informed that they 
can leave the study at any point in time without effect 
on their medical treatment. The Helsinki committees of 
each participating hospital have approved the study. Data 
collected in this study will be published in peer- review 
journals, and we will use the platform of the study website 
(http:// repat. haifa. ac. il/ en/) for further dissemination to the 
general public.
Trial registration number The study is registered in  
ClinicalTrials. gov: NCT03377816; Pre- results.

INTRODUCTION
Over 200 000 women are diagnosed with 
breast cancer (BC) in the USA annually,1 
one- third of whom experience depressive 

disorders2 3 linked with functional limita-
tion in survivorship,4 physical symptoms5 
and increased mortality.6 7Development of 
chronic pain is reported in 25% to 60% of 
women, and chronic fatigue is reported in 
30% to 60% of survivors.8 9 Pain and fatigue 
along with depressive symptoms affect quality 
of life and well- being and are very difficult to 
treat.5 Cancer survivorship is defined as living 
with the challenges that occur as the result 
of a cancer diagnosis and treatment.8 Thus, 
in this protocol patient and survivor are used 
interchangeably.

The objective of this protocol is to examine 
two mechanisms through which art therapy 

Strengths and limitations of this study

 ► Design: Participants blind to group allocation is rela-
tively rare in psychotherapy studies and will provide 
us with the opportunity to obtain a close look at the 
psychological and physiological effect of art- making 
as part of a therapeutic relationship, tailored at pro-
moting emotional processing as opposed to using 
engagement with art materials as an activity.

 ► The fact that we can examine mechanisms of art 
therapy in a clinical setting, as opposed to a labo-
ratory, ensure that the intervention is very similar, 
if not identical, to what patients with breast can-
cer (BC) and survivors can receive in other clinical 
settings.

 ► We have the unique opportunity to examine the 
mechanism of emotional processing in an ethnocul-
tural minority population in which cultural differenc-
es are a barrier to receiving support and treatment 
for psychological and physical symptoms related to 
BC.

 ► One of the main challenges in operationalising a 
complex study of this kind, will be the multilingual 
nature of the study, required to examine ethnocul-
tural differences in psychological constructs that are 
language based.

 ► Recruitment is another challenge that we are likely 
to encounter, and we will attempt to minimise bur-
den by maintaining a flexible data collection plan in 
which time points for data collection can be flexible 
within study design limitations.
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has a salutary effect on symptom reduction for BC survi-
vors: (1) emotional processing and (2) cholinergic anti- 
inflammatory processes. Second, examine differences in 
the effect of art therapy in women from different ethno-
cultural backgrounds.

We define emotional processing as the process of 
becoming aware of, expressing and having a non- 
judgemental and accepting attitude toward emotions 
as they arise and are experienced. Thus, emotional 
processing in this study is formalised to be comprised of 
(1) emotional awareness: when knowledge is transferred 
from sensorimotor or bodily information to patterns 
of explicit thought that include conscious processing 
through language or other symbolic formations, such 
as visual art,10–12 (2) expression: the extent to which 
feelings are intentionally13 (mainly verbally) and non- 
intentionally14 (eg, body language, facial expressions) 
conveyed to others and (3) acceptance is an emotion regu-
lation strategy in which individuals embrace an attitude 
of being accepting, friendly and nurturing toward their 
feelings.15 16 Emotional processing has been formulated 
in this manner in several studies with breast cancer survi-
vors and has been shown to be associated with improved 
physical and psychological health in BC survivors.15–25

Women from traditional backgrounds, in which there is 
an emphasis on collectivism as opposed to individualism 
and a reliance on religion as a major coping strategy, 
may respond differently to cancer diagnosis and treat-
ment than do more modern/secular women. Women 
from traditional backgrounds, such as Arab women, 
may see cancer diagnosis as fate and fear stigma related 
to exposing their diagnosis26 and these women may not 
express their distress openly, which leaves them at risk 
for loneliness and not receiving help for their symp-
toms.27–29 Since expression of emotion and venting is 
distressing for some ethnic minorities, such as Arab 
women,30 31 art- making may be less distressing and more 
helpful in reducing symptoms and improving quality of 
life.32 33 Israel is a multicultural country with differences 
between the Jewish and Arab populations. Israeli Arabs 
of different subgroups in comparison to Israeli Jews have 
been found to be more conservative and hierarchical, 
and less autonomous.27

Art therapy is a form of psychotherapy that involves the 
use of visual art- making (drawing, painting, sculpting, 
collage, and so on) for expression and communication 
within a safe and supportive relationship, in a thera-
peutic setting.34 Art therapy has been well documented 
in cancer settings to alleviate psychological symptoms 
and reduce physical complaints.35–41 We hypothesise 
that increased emotional processing is a primary mech-
anism through which art therapy effects psychological 
and physical symptom reduction in patients with BC. The 
temporal delineation of changes that occur in emotional 
processing has not been studied in depth, however qual-
itative studies have demonstrated changes in emotional 
processing, following art therapy after two sessions, or 
after 2 weeks.41 In a pilot study that examined the feasibility 

of the intervention protocol in this study, we observed 
large effect size changes in acceptance of emotion and 
emotional awareness after 8 weekly sessions.42 Art therapy 
and inflammation has not been examined in previous 
studies, however inflammation, heart rate variability and 
inflammation are related to emotional processing and 
depression, fatigue and pain (to be discussed below). 
A systematic review and meta- analysis of the effect of 
art therapy on patients with cancer found significant 
reductions in depressive symptoms and fatigue as well as 
improved quality of life in interventions that ranged from 
1 to 18 weekly sessions.43

Heart rate variability (HRV) is a measure of beat- to- beat 
temporal changes in heart rate that reflect the output of 
the central autonomic network. The vagus nerve carries 
the efferent parasympathetic signalling via cholinergic 
transmission of the parasympathetic branch of the periph-
eral autonomic system that regulates metabolic output 
in response to environmental stimuli and enables social 
engagement.44 The neurovisceral integration model 
asserts that lower HRV is associated with excess pro- 
inflammatory cytokines (allostatic load).45–47 High levels 
of pro- inflammatory cytokines and low HRV are related 
to depressed mood, fatigue and pain in patients with 
cancer;47–50 while low HRV is associated with difficulties 
in emotion regulation51–53 as well as sadness and crying in 
depressed individuals.54 55 Inflammation has been shown 
to lead to depressed mood in hours and sickness symp-
toms (fatigue) 1 hour after increased inflammation.56 
Changes in the cholinergic anti- inflammatory pathway 
have been shown to be associated with psychological and 
physical symptom reduction.17 57–61

Objectives and hypotheses
Objective 1
To examine two mechanisms: (1) emotional processing 
(awareness, acceptance and expression) and (2) cholin-
ergic anti- inflammatory processes (resting HRV and 
inflammatory cytokines), through which art therapy 
reduces depression, pain and fatigue in Jewish and Arab 
BC survivors.

Hypothesis 1
Participants in art therapy versus Mandala will experience 
greater increases in emotional processing (awareness, 
acceptance and expression), resting HRV and regula-
tory cytokine expression as well as a greater decrease in 
pro- inflammatory cytokine expression: which in turn will 
mediate the effect of art therapy on depression, pain and 
fatigue.

Hypothesis 2
Changes in emotional processing and cholinergic anti- 
inflammatory processes will have correlated as well as 
unique effects on depression, pain and fatigue.

Exploratory hypothesis
In addition to direct effects of art therapy on symptoms, the 
effects of art therapy versus Mandala will be sequentially 
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mediated by increased emotional processing through 
increased cholinergic anti- inflammatory processes (or 
vice versa) to reduce depression, pain and fatigue.

Objective 2
To examine ethnocultural differences in the effect of art 
therapy in women from a traditional collectivist ethnocul-
tural background, in comparison to women from a more 
individualist western ethnocultural background.

Hypothesis 3
Individuals from a traditional collectivist ethnocul-
tural group (Arab) will demonstrate a more prominent 
response to the art therapy intervention (greater increases 
in emotional awareness, acceptance and expression), as 
compared with women in the more individualist western 
ethnocultural group (Jewish), beyond differences in 
traditional values.

METHODS AND ANALYSIS
Study design
This is a randomised controlled trial designed to be able 
to isolate and examine emotional processing and the 
effect of enhancing emotional processing on HRV and 
inflammatory cytokines and examine how these may 
mediate the effect of art therapy on depressive symptoms, 
pain and fatigue in patient with breast cancer. Unidenti-
fied patient reported data will be collected and managed 
using REDCap electronic data capture tools hosted at 
The University of Arizona.62 See figure 1 for a flow chart 
of the research procedure.

Patient and public involvement
The study was supported by a patient advocate who 
provided input to the programme of research. This 
patient advocate will meet with the primary investigator 
(PI) for the duration of the study and is available for 
consult. So far, the patient advocate has partnered with 
us for the design of the study and the burden of the inter-
vention from the patient’s perspective. At the end of the 
study, the patient advocate will comment on the findings 
and contribute to the dissemination plan.

Participants
We will accomplish the objectives by recruiting 240 Jewish 
and Arab women (>18 years) who have been diagnosed 
with breast cancer and have completed chemotherapy, 
surgery and/or radiation therapy at least 3 months 
and no longer than 18 months before the intervention 
begins. We plan to recruit 50% Jewish women along with 
50% Arab women (30% more than represented both 
in general society and in the cancer population), for 
comparison. Study criteria were chosen to enable partici-
pation of a representative sample of most post treatment 
breast cancer survivors and support the generalisability 
of the results. We will inquire about and document any 
illness in the previous week with infection or acute viral 
disease as well as having dental work63 to account for 

these in our analyses as they may influence physiological 
measurements.

Inclusion criteria
(1) Adult (>18) women with initial, first recurrence BC 
or second primary BC; (2) study entry within 24 months 
of diagnosis and at least 3 months after adjuvant cancer 
care (chemotherapy and radiotherapy) or reconstruc-
tive surgery; any additional or replacement standard 
medical treatment for cancer is allowed (ie, surgery, 
chemotherapy, radiotherapy, neoadjuvant chemotherapy, 
endocrine therapy); (3) additional medication is allowed, 
excluding what is described in exclusion criteria, and will 
be assessed for potential inclusion as a covariate; (4) can 
complete assessments in Arabic or Hebrew; (5) provides 
informed consent; (6) able to appropriately be part of a 
group.

Exclusion criteria
(1) Men; (2) lifetime history of bipolar disorder, schizo-
phrenia, schizoaffective disorder or with a pre- cancer 
diagnosis of fibromyalgia or chronic fatigue syndrome; 
(3) active suicidal plan (will ensure immediate interven-
tion); (4) dementia/other disorder that would preclude 
informed consent or comprehension of assessments; (5) 
individuals taking anticholinergic medications, and post 
myocardial infarction (6 months before recruitment) 

Figure 1 Flow chart.
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or with a pacemaker, which would render the metric of 
HRV invalid; (6) flare- up in systemic autoimmune disease 
(such as arthritis, lupus or multiple sclerosis), thyroid 
dysfunction that requires increases in medication because 
these would mask the changes in cytokines associated to 
the intervention.

Sample size
A power analysis was conducted via Monte Carlo simula-
tion in Mplus (Muthen & Muthen: Los Angeles, California) 
showed that a sample size of 240 (120 per condition), 
provides: (1) >90% power to detect a moderate effect size 
(Cohen’s d=0.50) of treatment on mechanisms, (2) >90% 
power to detect a moderate association (r=0.30) between 
mechanisms and symptoms and (3) >90% power to detect 
an indirect effect from treatment to symptoms via mech-
anisms. The sample size will also provide >80% power to 
detect a moderate effect size for the condition by ethno-
cultural group interaction. We expect a 15% attrition 
rate, thus recruiting 300 participants across sites should 
guarantee a sample size of 240.

Consenting procedure
The research nurse, oncologist or their designee, will 
obtain verbal consent from the patient agreeing to partici-
pate in the screening session. During the screening session, 
there will be a single informed consent form (online 
supplemental file) that describes both the screening and 
study procedures. Once eligibility is established, Subject’s 
Consent Form and Health Information Privacy Protec-
tion Act (HIPAA) information will be reviewed and, if 
consenting, participants will sign. Each site will review 
documents related to medical and symptom- based eligi-
bility criteria. After consent is obtained, potential subjects 
will be screened by study personnel to determine that the 

subject meets all inclusion and exclusion criteria for study 
participation.

Randomisation
Randomisation will occur immediately following the 
baseline visit which will occur within 14 days of the 
screening visit and 1 week before the intervention begins. 
Consented participants will be randomised into the art 
therapy or Mandala using block randomisation strati-
fied by site, ethnicity and traditionalism to ensure equal 
sample sizes between groups over time in each site and in 
each ethnicity. Permutations of group assignment will be 
generated in random blocks of four, six and eight so that 
staff cannot guess the condition of the final participant as 
the block size varies.

Blinding
Participants will be blinded to their randomisation as will 
the research nurses and research coordinators. Partici-
pants will be told they are participating in an ‘art- making’ 
study where they will be assigned to an art- making group. 
Participants will not be told which is expected to be supe-
rior. PhD students will have randomised lists, to schedule 
sessions and make weekly calls to encourage attendance, 
therefore both will be unblinded to study assignment. 
The research nurse will collect and enter data, collect 
bio specimens and manage the database, and thus will 
be unblinded after randomisation. The research assistant 
will remain blinded throughout the study, and will receive 
lists of participants to call, without knowing which group 
they are assigned to.

Interventions, administration and duration
The interventions
The interventions will be administered by an experienced 
art therapist who will be trained in this specific protocol. 
The intervention is designed to follow the Bodymind 
model of art therapy.64 Each session will start with a 10 
min rapport building and touching base and continue 
with 50 min of art- making in a calm and supportive envi-
ronment. Art materials are on the table and after the art 
therapist provides a brief explanation of the use of the 
materials; participants are encouraged to explore and 
experience as they wish. The art therapist is present to 
guide and assist. Participants are encouraged to minimise 
conversation; instrumental music is played to encourage 
introspective experiences. The session ends with 30 min 
of processing and discussion in which each participant 
shares and briefly presents their work and group partic-
ipants can respond and/or provide support. The art 
therapy treatment protocol derives its theoretical frame-
work from the Bodymind model of art therapy64 and 
from the application of Focussing to art therapy65 66 for 
the purpose of body awareness and developing a focus-
sing (‘being friendly, accepting, non- judgemental and 
welcoming to one’s inner felt sense’).65 The art therapist 
creates an atmosphere that is calm and by remaining tuned 
into the verbalisations and body language of participants. 

Figure 2 Example of Mandala.
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If needed she can provide individual attention that is 
geared toward neutralising concerns regarding perfor-
mance during the art- making. This approach is defined 
as providing a ‘Third- hand’67: assisting in problem solving 
and dilemmas related to the art- making process. The art 
therapist encourages participants to refrain from conver-
sation and instrumental music is played to encourage 
introspective experiences. The session ends with 30 min 
of processing and discussion in which the art therapist 
requests each participant to share and briefly presents 
their work and group participants can respond and/or 
provide support. The art therapist will remind group 
members to be respectful and non- judgemental toward 
other participants and themselves.

The comparison group has been tailored to include 
many elements of the intervention group, including 
engagement with art materials and being in a group 
setting. However, it does not include encouragement to 
use self- exploration and expression, and thus serves as 
a control for the non- mechanistic components of our 
proposed intervention, allowing us to test the hypothe-
sised mechanisms of the art- therapy. The interventionist 
will encourage the participants to colour prefabricated 
shapes for 40 min. The same art materials as in the inter-
vention group will be on the table as will the same instru-
mental music. We will not be controlling for the whole 
90 min of the intervention group as are concerned that 
comparison group participants will become bored and 
this will defeat the purpose of the comparison group. 
These sessions will not have a rapport building compo-
nent and will include 40 min of colouring prefabricated 
shapes (Mandalas - see figure 2) in a calm environment 
and 20 min of self- care instruction. Colouring Mandalas 
has been demonstrated to reduce anxiety.68–70 Participants 
are encouraged to minimise conversation; instrumental 
music is played to encourage introspective experiences.

Both interventions will be administered in a group 
format by a trained individual. Each session will be 
1.5 hours (intervention) and 1 hour (comparison) once 
a week for 8 weeks. The interventionists of both groups 
will keep scores that will be rated by the PI against the 
treatment manual to ensure fidelity.

Measures
Baseline assessments
We will be collecting baseline demographic data (age, 
marital status, children (if yes, and how many), religion, 
religiosity, education, employment, nutrition, exer-
cise and alcohol consumption habits and previous and 
current experience with art- making. Disease parameters, 
stage, type of disease, date of diagnosis and current medi-
cations will be collected through chart review.

Collectivism
We will measure ethnocultural differences using the 
Portrait Values Questionnaire (PVQ- RR), which is a 
57- item scale consisting of items designed to measure 19 
cultural values.71 72 The scale has been validated in Israel. 

Figure 3 Hypotheses 1 and 2.

Figure 4 Hypothesis 3. EmoPro
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The mean Cronbach’s α for the tradition values (which 
we will use as a covariate to enrich the ethnocultural 
differences between Jews and Arabs), was 0.83.

Primary outcome measures
Depression
The Center for Epidemiologic Studies- Depression 
(CES- D) scale73 - 10- item scale to assess depressive symp-
toms. Considering symptom overlap of depression with 
cancer and its treatments74 we chose the CES- D because 
it has strong psychometric properties. This scale had a 
Cronbach’s α=0.89 and a test–retest reliability r=0.57.75 
The CES- D has been translated and validated in Hebrew 
and Arabic.

Fatigue
The Fatigue Symptom Inventory (FSI).76 The 13- item self- 
report FSI has been developed and validated specifically 
among patients with BC/survivors and demonstrates high 
internal consistency, α>0.90. The FSI has been translated 
and validated in Hebrew and Arabic.

Pain
The PROMIS (Patient- Reported Outcomes Measurement 
Information System) Pain Intensity (3- item short- form a) 
measures how much pain was intense in the past week 
and currently and the PROMIS Pain Interference (6- item 
short- form a)77 which measures how much pain inter-
fered with different aspects of life in the past week on a 
1 to 5 Likert scale with high internal consistency, α>.90.77 
Both measures have been translated and validated in 
Hebrew and Arabic.

Mechanism measures
Emotional awareness
The Levels of Emotional Awareness Scale is a written 
performance index of variation in the differentiation 
and complexity of emotional words used to answer the 
question ‘how would you feel and how would the other 
person feel’ when presented with 10 evocative scenarios.78 
Responses are scored according to the degree of specificity 
in the terms used and the range of emotions described. 
Cronbach’s α=0.84; 2- month test–retest reliability=0.75.10 
We have translated and back translated from English to 
Hebrew and Arabic and then back to English as well as 

completed a validation study of the scale in Hebrew and 
in Arabic with n=130, respectively.

Emotional expression
Emotional Approach Coping scales (eg, emotional 
processing, emotional expression)79 and COPE 
avoidance- oriented coping subscales (eg, denial, mental 
disengagement),80 all completed with reference to 
women’s experience of BC.81 The COPE scales have 
been validated in Hebrew82 and Arabic83 and been used 
in patients with cancer.84 85 The Emotional Approach 
Coping scales have been used in Hebrew with a Cron-
bach’s α=0.91 for emotional expression and Cronbach’s 
α=0.93 for emotional processing.

Acceptance of emotion
The Acceptance of Emotions Scale assesses the extent to 
which subjects are accepting and nurturing toward their 
feelings.25 Thirteen items include statements such as ‘I 
naturally and easily attend to my feelings’. Responses 
range from 0 for never/not at all to 100 for always/
perfectly (Cronbach’s α=0.92; 15- month test–retest reli-
ability is 0.58).86–88 Translation and back translation 
between English and Hebrew and Arabic confirm the 
accuracy of the scale translation.

HRV
Resting ECG data will be recorded for 20 min. The partic-
ipants will be given instructions not to drink coffee or 
smoke for several hours before the laboratory visit as well 
as to sit quietly without talking or moving during the ECG 
recording. The participants will be instructed not to drink 
coffee or smoke for 3 hours before the laboratory visit as 
well as to sit quietly without talking or moving during 
the ECG recording. No instructions will be given to the 
participants on how to breathe. ECG will be recorded 
using a Zephyr BioPatch (Zephyr Technology, Annapolis, 
Maryland) which has been used and validated in ambu-
latory and clinical settings.89 The BioPatch consists of a 
Bio Module and holder. Data are stored in the module 
and transmitted to smartphones using Bluetooth tech-
nology to synchronise time and ensure recording. The 
offline analysis of the raw digitised (1024 Hz) ECG signal 
will be performed by extracting interbeat interval (IBI) 

Figure 5 Alternative hypotheses.
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series from the raw ECG recording by using QRSTool 
Software.90 Since even a single artefact can distort an 
index of respiratory sinus arrhythmia (RSA)91 each 
extracted interbeat series will be hand- corrected for arte-
facts. According to the guidelines of the Task Force of the 
European Society of Cardiology and the North American 
Society of Pacing and Electrophysiology92 for the quantifi-
cation of HRV, the high frequency (HF) band of the heart 
rate spectrum is assumed to represent vagal influences. 
HRV in the HF band (0.12 to 0.4 Hz), which is assumed 
to be related to respiration, will be derived with CMetX 
Cardiac Metric Software90 and used to calculate an esti-
mate of RSA. The CMetX programme converts IBI series 
to a time series sampled at 10 Hz with linear interpola-
tion. A 241- point optimal finite impulse response digital 
filter designed using FWTGEN V3.893 with half- amplitude 
frequencies of a 0.12 to 0.40 Hz was applied to the 10 Hz 
time series representation of the IBI series. The natural 
log of the variance of the filtered waveform will be used 
as the estimate of RSA. All participants will be verified 
to be breathing within the respiratory frequency range 
(0.12 to 0.40 Hz), assessed by examining the dominant 
frequency in the power spectrum of the respiration wave-
form. This validation check will be performed to confirm 
that participants are breathing neither too slowly nor too 
quickly, to ensure the RSA metric adequately captures 
their respiratory- related variations in heart rate.

Inflammation
We will collect 10 ccs of blood in order to measure 
immune dysregulation (pro- inflammatory cytokines 
interleukin (IL)-6, IL-8, IL-1β, tumournecrosis factor 
alpha), anti- inflammatory (IL-4, IL-10) and regulatory 
cytokine (transforming growth factor β (TGF-β)). Blood 
will be collected in vials with sodium citrate or heparin, 
placed on ice and transferred to tubes (BD, Plymouth, 
UK) for separation and then frozen in aliquots in –80°C 
(Nunc Brand Products, Denmark). Quantitative detec-
tion of cytokines in serum: we will be using Luminex High 
Performance Assays which use color- coded polystyrene 
or superparamagnetic beads coated with analyte- specific 
antibodies. Beads recognising different target analytes are 
mixed together and incubated with the sample. Captured 
analytes are subsequently detected using a cocktail of 
biotinylated detection antibodies and a streptavidin- 
phycoerythrin conjugate. For analysis, we will use the 
MAGPIX (R&D Systems) which is Luminex’s xMAP’s 
multiple analyte detection system based on fluorescent 
bead immunoassay. Since TGF-β1 requires acidification in 
order to be separated from its latency associated proteins 
and recognised in analysis, it cannot be measured at the 
same time as the other cytokines. Therefore, we will use a 
separate kit for analysis.94

Data analysis
Prior to testing hypotheses, we will produce a thorough 
descriptive profile of the sample and examine the distri-
butions of key variables involved in the hypotheses. We 

will also examine levels of non- response and missing data. 
Prior experience indicates attrition will be low; although, 
some missing data are expected due to missed assess-
ments and dropout, which will be addressed using full 
information maximum likelihood.

The first part of Hypothesis 1: women in the art 
therapy group experience greater increases in emotional 
processing, HRV and regulatory cytokine levels and 
greater decreases in pro- inflammatory cytokines than 
women randomised to the Mandala condition will be 
tested using linear mixed models.95 Models will include a 
Time x Condition interaction to test whether the change 
over time in emotional processing and cholinergic anti- 
inflammatory processes is significantly different between 
treatment groups and simple slope tests to characterise 
the degree of change in the art therapy and Mandala 
conditions.

The second part of Hypothesis 1: emotional 
processing and cholinergic anti- inflammatory 
processes mediate the effects of art therapy on symp-
toms (depression, pain, fatigue) will be tested using 
path analysis. Specifically, models will be tested where 
condition (art therapy vs Mandala) predicts the change 
in emotional processing or physiological correlates 
(path a) and the change in emotion processing or 
physiological correlates with the change in symptoms 
(path b). Mediation will be tested by calculating the 
indirect effect as the product of coefficients (path 
a x path b) and using bootstrapping to calculate 
95% CIs and statistical significance.96 This approach 
was chosen over approaches such as autoregressive 
mediation97 because we expect that mechanisms 
will continue changing throughout the intervention 
period and may unfold over hours or days whereas 
our assessments are across weeks. A limitation of this 
approach is that it does not distinguish the temporal 
ordering.

Hypothesis 2: changes in emotional processing 
and cholinergic anti- inflammatory processes will be 
correlated and have unique effects, will be tested by 
expanding the path analyses from Hypothesis 1 to 
simultaneously include all proposed mediators on 
each symptom outcome. Indirect effects with boot-
strapped CIs will be calculated as before. The change 
in mediators will be allowed to freely correlate to 
examine their relations.

The Exploratory Hypothesis posits 2, sequential 
mediators: treatment (art therapy vs Mandala) to 
emotional processing (path a) to cholinergic anti- 
inflammatory processes (path b) and finally to 
symptoms (path c). To help establish temporal prece-
dence, change in emotional processing from baseline 
to intervention end and change in cholinergic anti- 
inflammatory processes from intervention end to 
follow- up and change in symptoms from baseline to 
follow- up will be used. Indirect effects will be calcu-
lated as the product of three coefficients (path a x path 
b x path c) capturing the hypothesised sequentially 
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mediated effect. Bootstrapped CIs and significance 
tests will be calculated. To test the reverse ordering, 
the same process will be used exchanging the time 
points and order of emotional processing and cholin-
ergic anti- inflammatory processes. See figure 3 for 
the model for Hypotheses 1 and 2. This approach will 
help to untangle temporal ordering although with 
two hypothesised mediators and only two assessments 
after the start of intervention, the change in anti- 
inflammatory processes and symptoms will both use 
the follow- up time point, which is a limitation.

Hypothesis 3: the effect of art therapy vs Mandala on 
emotional processing will be stronger in women from an 
ethnocultural minority group will be tested by expanding 
the linear mixed models from Hypothesis 1 by including 
measures of traditional values as a covariate and a Time x 
Condition x Ethnocultural Group (Jewish vs Arab) inter-
action to test whether ethnocultural group moderates 
the Time x Condition interaction from Hypothesis 1. If 
the three- way interaction is significant, simple slopes will 
be calculated and graphed to characterise the change in 
emotional processing by treatment condition and ethno-
cultural group. (figure 4)

As for Hypothesis 1, a competing hypothesis that all symp-
toms have correlated but unique effects on our proposed 
mechanisms will be tested by reversing mechanisms and 
symptoms role in the models. Standardised indirect effects 
will be evaluated to compare the relative magnitude of 
evidence for each hypothesis. An example diagram is shown 
in figure 5 for competing hypotheses. The hypothesised 
direction is shown in solid lines. A competing hypothesis, 
that change in symptoms mediates the effect of art therapy 
versus Mandala on emotional processing is shown in dotted 
lines (a* path x b* path). These competing models will be 
tested separately. The standardised indirect effects from 
the primary and competing hypothesis models will be 
compared with to provide information about the relative 
magnitude of the indirect effects in the hypothesised versus 
competing direction.

Study timeline
The study is designed to occur across 3 years in which the 
first 6 months are intended to be used to set up the study 
the various sites. Data collection should start following 

the set- up period and the interventions are planned to 
occur in four cohorts at three hospitals in Israel. (table 1)

Fidelity and adherence
Adherence to the study regimen will be defined as attending 
80% of the group sessions, which will be monitored and 
recorded by the interventionist. The moderation of the effect 
of attending less than 80% will be assessed and dealt with 
during data analysis. Furthermore, fidelity of the intervention 
itself will be ensured by scoring the sessions against the treat-
ment manual and observational fidelity checks by the gold 
standard rater (PI Czamanski- Cohen initially and then trained 
PhD student 20% of sessions). Fidelity below an average of 
4 will indicate the need for further training of the interven-
tionist (see table 2 below). Data will be continuously moni-
tored, and adverse events will be documented and reported 
to the data monitoring and safety committee. Participants 
who display distress beyond what can be treated in the group 
setting will be referred to the hospital unit’s social worker for 
further care. Furthermore, we will make efforts to promote 
participant retention and complete follow- up by conducting 
reminder emails and phone calls. PIs, Dr Czamanski- Cohen 
and Dr Weihs shall be the owner of data, analyses, reports and 
work product generated at the clinical sites.

ETHICS AND DISSEMINATION
The study has been approved by the Helsinki committees 
of all participating sites. On study completion we will be 
left with the task to disseminate the knowledge established 
and work towards the long- term goal of applying this 
knowledge in clinical palliative care settings. We created 
a website (http:// repat. haifa. ac. il/ en/) to help dissem-
inate information about the study to potential partici-
pants. Changes to the trial protocol will be approved by 
and reported to the funding agency and trial registries.
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Table 1 Study timeline

Months 1–6 7–12 13–18 19–24 25–30 31–36

Preparation/
training

X         

Team meetings X4 X4 X2 X1 X2 X6

Intervention Cohort1 Cohort 2 Cohort 3 Cohort 4

Data check* X X   

Analysis     X (preliminary) X

Final cohort begins at month 25 and allows final data at month 31.
*Data check/quality. Balance across arms on factors used in minimisation technique will be monitored and adjusted.
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