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Abstract 

Background  The academic development and widespread adoption of meditation practices for well-being 
and therapy have predominantly focused on secularised adaptations of Buddhist and Hindu techniques. This study 
aims to expand the field by investigating Christian and Islamic meditation that emphasize the spiritual significance 
of the heart through elements of visualisation and recitation. It compares the effects of spiritual heart-centred medita-
tion with mindfulness meditation and a waitlist control, focusing on dimensions of social functioning, psychophysiol-
ogy, cognition, and mental health.

Method  This study employs a stratified 3-arm randomised controlled method with mixed-method repeated meas-
ures across three assessment time points: before intervention (T1), after an 8-week intervention (T2), and at a 3-month 
follow up (T3). The three conditions include spiritual meditation (either Christian or Islamic), mindfulness meditation 
(Mindfulness-Based Stress Reduction – MBSR), and a waitlist. Participants will be stratified into Christian and Muslim 
samples and randomly allocated to the spiritual meditation, MBSR, or waitlist control conditions. Importantly, partici-
pants assigned to the spiritual meditation condition will be matched to the spiritual meditation program correspond-
ing to their religion. The intervention will be administered through a mobile phone app with daily 20-minute guided 
meditation sessions for eight weeks. Primary outcomes pertain to the domain of interpersonal functioning, focusing 
on prosociality, forgiveness, empathy, and perspective taking. Secondary outcomes include physiology: pain toler-
ance, pain intensity, stress reactivity assessed via heart rate (HR) and heart rate variability (HRV), psychophysiological 
reactivity associated with a forgiveness task as measured through HR and HRV, attention (alerting, orienting, and exec-
utive attention networks), and mental health (stress, depression, anxiety, subjective well-being, positive and negative 
affect).

Discussion  This trial aims to test the effects of an app-based Christian and Islamic meditation, compared to secular 
mindfulness and a waitlist, using a randomised controlled trial. If the results yield positive outcomes, this study will 
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support the efficacy of these contemplations, offering practitioners a way to enhance their well-being within their 
religious framework.

Trial registration  ClinicalTrials.gov, NCT06136676. Registered on 18 November 2023.

https://​clini​caltr​ials.​gov/​study/​NCT06​136676.

Keywords  Christian spiritual meditation, Islamic spiritual meditation, Heart-centred spirituality, Mindfulness, Prosocial 
behaviour, Empathy, Forgiveness, Pain, Attention, Stress, Well-being

Background and rationale
Contemplative practices have gained significant popu-
larity since the 1970s [1, 2]. Mindfulness meditation has 
found a place among therapeutic settings, where practi-
tioners employ it as a strategy to promote wellbeing [3, 
4]. Derived from Buddhist and Hindu traditions, mind-
fulness and Transcendental Meditation are, by far, the 
most widely researched techniques of contemplative 
practices [1], with evidence suggesting that its practice 
can help improve mental health [5, 6], attention [7, 8], 
and pain management [1, 9]. However, the field of con-
templative studies has overwhelmingly used secularised 
adaptations of meditation practices [1]. Recent criticisms 
of the present ‘monoculture of mindfulness’ in contem-
plative science remind us of the extraordinary diversity of 
such practices across religious traditions, which remains 
largely unstudied [1, 10, 11]. 

While the focus of therapeutic meditation techniques 
has been on the reduction of stress generated by postin-
dustrial life [12], religious meditation strives primar-
ily for a deep transformation of the self, where ordinary 
and self-oriented concerns are replaced by spiritual and 
prosocial oriented goals [13–15]. Although there is a 
large body of research that consistently shows positive 
outcomes of religious practice on health and well-being 
[16], surprisingly, there has been little interest in studying 
the effects of religious forms of meditation.

Another gap in the curent contemplative science lit-
erature is the study of prosocial effects. Given that these 
techniques were originally intended to motivate individu-
als to shift their self-serving interests towards spiritual 
and other-centred aims, the potential prosocial effects 
of these practices ought to be more consistently studied. 
Despite the growth of such studies focusing on mind-
fulness, loving-kindness, and compassion meditation 
[17–19], this research has rarely addressed traditional 
meditation practices, although there has been limited 
research into the effects of Christian prayer on prosocial-
ity tendencies [20], charitable giving [21], and the cultiva-
tion of forgiveness and empathy [22, 23]. 

Within Christian and Islamic traditions, which are the 
two largest Abrahamic religions worldwide, contempla-
tive practices often seek to induce strong emotions, 

such as joy, love, and repentance, while engaging in 
recitation, visualisation, and breathing, with the aims 
of perfecting oneself and deepening one’s relationship 
with God [24–27]. Such an approach contrasts with 
mindfulness meditation, which seeks to attain states 
of calmness through techniques designed to mitigate 
emotional reactivity [28]. 

One important aspect that is common to Christianity 
and Islam is the symbolic role played by the heart [29], 
as evidenced by its scriptures [30–32] and contempla-
tive practices [33–35]. There are various Christian and 
Islamic meditation practices that attribute particu-
lar attention to the heart. For example, in the Christian 
Sacred Heart of Jesus practice, individuals contemplate 
the sacred heart of Jesus through visualisation alongside 
prayer recitation. Devotion to Jesus’ heart directs an indi-
vidual’s heart towards receiving and reciprocating Jesus’ 
love [27, 33]. In Islam, The Brilliance of Hearts medita-
tion combines visualisation exercises with prayer recita-
tion and strong emotional emphasis on the expression 
of love for God [26, 34]. Despite their particularities and 
varieties of expression, both traditions share elements 
at the technical level (heart focus), in aim (closeness to 
God and transforming the self ), and in stimulating strong 
emotions (e.g. devotion, repentance, love). While there is 
growing evidence showing the positive effects of Chris-
tian (and, to a lesser extent, Islamic) religious practices on 
physical and mental health, such as reducing stress [36, 
37], pain [38], and cardiovascular risk [39], the experi-
mental evidence on the salutary effects of Christian and 
Islamic contemplation techniques is extremetly limited.

Given the plethora of studies on the effects of mind-
fulness meditation, on the one hand, and the extremely 
limited literature on Christian and Islamic meditation, 
this study proposes a mixed methods approach to under-
standing how these latter traditional forms of medita-
tion might impact individuals. Hence, the study includes 
psychophysiology, cognition, social functioning, and 
mental health outcomes. In addition, because of the 
spiritual aims of these practices, which are expected to 
effect changes in how one perceives oneself and behaves 
towards others, the study also includes measures of relig-
iosity. The choice of variables to study was guided both 
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by the current state of the meditation literature (for a 
summary, see Oman [1]) and by the particular charac-
teristics and aims of Christian and Islamic contemplative 
practices.

Research question and hypotheses
This study addresses the effects of heart-centred medita-
tion from the Christian and Islamic traditions, compared 
to secular practices, on social functioning, physiology, 
cognition, and mental health. The key question is whether 
the regular practice of Christian or Islamic heart-centred 
contemplation fosters positive outcomes at the interper-
sonal and the individual levels, as compared to a stand-
ardised mindfulness-based stress reduction intervention 
(MBSR) and a waitlist control condition.

To address these questions, this study will develop 
(a) an 8-week intervention based on heart-centered 
Christian and Islamic contemplative practices; (b) a 
stratified 3-arm randomised controlled trial (RCT) with 
contemplations (Christian and Islamic), an active control 
(MBSR) and a waitlist control. The contemplation and 
MBSR programs will be delivered through a mobile app.

We hypothesise that when compared to baseline, indi-
viduals undertaking the heart-centred contemplative 
practices will show: (1) greater prosociality, forgiveness, 
empathy, and perspective taking; (2) increased pain tol-
erance and attention, and reduced subjective ratings of 
pain intensity, reduced stress reactivity as measured by 
HR and HRV, and reduced psychophysiological reactivity 
associated with forgiveness as measured by HR and HRV; 
(3) reduced self-reported stress, depression, anxiety; (4) 
increased subjective wellbeing and positive affect as well 
as reduced negative affect. We also hypothesise that these 
outcomes will be greater for participants in the heart-
centred contemplations compared to those in the wait-
list control condition. We have no specific predictions 
for comparing the outcome of the religious (Christian or 
Islamic) versus MBSR interventions.

Methods
Trial design
The study employs the Standard Protocol Items Recom-
mendations for Interventional Trials (SPIRIT) [40] as the 
reporting guideline for this protocol and adheres to Con-
solidated Standards of Reporting Trials (CONSORT) [41] 
to ensure quality in study planning, implementation, and 
reporting.

Figure  1 and  Table  1 show the study procedure and 
the setup of the randomised control trial. This is a 3-arm 
stratified randomised controlled trial, with four groups 
distributed across two variants of the spiritual meditation 
condition (Christian and Islamic), MBSR, and a waitlist 
control condition. Participants will be first stratified into 

Christian and Muslim samples and then randomly allo-
cated to one of the three conditions. Individuals assigned 
to the spiritual meditation condition will be further strat-
ified into either a Christian or an Islamic contemplation 
subgroup within the spiritual meditation condition based 
on their religious affiliations.

Participants in the spiritual meditation groups and the 
secular mindfulness group will receive 8-week interven-
tions, commencing with an initial face-to-face meeting, 
where they will practice the first session of the guided medi-
tation course using the mobile app. Following that, they will 
continue with daily guided practices lasting approximately 
20 min through the app. Assessment will be held at three 
time points including pre-intervention (T1, baseline), after 
the 8-week intervention (T2), and three months after the 
intervention (T3). Participants in the waitlist control group 
will only attend the assessments at T1 and T2, as due to eth-
ical reasons they will be given the option to start using the 
Christian or Islamic meditation App after testing at T2.

Setting
The pilot study took place in the lab at Coventry Univer-
sity, in England. The main trial will be conducted at two 
university Colleges in the state of Kerala, India, where 
there are large Christian and Muslim populations who 
are proficient in English. Two designated rooms at each 
College will be used as laboratories for data collection.

Participants
Power analysis
This study will recruit non-clinical samples of 144 Chris-
tian and 144 Islamic healthy adult participants. An a 
priori power analysis was conducted using the G*Power 
software (V.3.1) [42], considering four groups with mixed 
method repeated measures at three timepoints. The cal-
culation was conducted based on a small effect size of 
f2 = 0.1, with an alpha value of 0.05, a desired power of 
β = 0.85. Effect size was set at 0.1 using a conservative 
approach due to the novel nature of the study to examine 
the effects of Christian and Islamic contemplation. Cal-
culation was applied to determine the total sample size of 
288 participants with (n = 72) per group, after adjusting 
for an estimated dropout rate of 10%.

Inclusion and exclusion criteria
Inclusion criteria are: (1) 18 to 60 years old; (2) able to 
read, speak, and understand English; (3) willing to be 
assigned to any condition, with religious affiliation limit-
ing allocation to either the Christian or Islamic type of 
spiritual meditation condition; (4) consider oneself to be 
a Christian or Muslim and pray at least weekly.

Exclusion criteria are: (1) currently suffering from any 
mental health conditions or using medication to manage 
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Fig. 1  Flowchart of the study procedures
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mental health conditions; (2) having long-term serious 
physical medical problem, such as liver, brain, kidney, or 
other life-threatening chronic diseases; (3) having a his-
tory of a heart condition, high blood pressure, Raynaud 
syndrome, diabetes, or musculoskeletal condition; (4) the 
current use of anxiolytics or mood stabilizers [43]. 

Recruitment, screening, and enrolment
The recruitment process started on 22 July 2024. Non-clinical 
samples of Christian and Islamic healthy adult participants 
will be recruited and enrolled from the local institutions 
through their internal participant pools, online adverts, dis-
tributing flyers, and collaboration with religious communities.

Table 1  Schedule of enrolment, interventions, and assessments
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Potential participants will be contacted via email 
with detailed information in a written form and will be 
required to fill out a pre-screening online questionnaire. 
Their self-reports will be assessed through inclusion and 
exclusion criteria to determine their eligibility. The rea-
son for ineligibility will be retained in accordance with 
CONSORT standards [41]. 

Eligible participants will receive information about 
the study including its objective and procedures. Sub-
sequently, research team member will ask participants 
to provide informed consent for study enrolment. All 
enrolled participants will be invited to take part in the 
baseline assessment (T1) and the follow-up assessment 
(T2) with measures of social functioning, physiology, and 
cognition. A set of online measures concerning mental 
health, religiosity, socioeconomic status, demographics, 
social value orientation, and meditation social desirabil-
ity will be taken at home before T1. Additionally, partici-
pants in the religious contemplation groups and MBSR 
will attend an online 3-month follow up assessment. All 
participants will be compensated with an INR 2,000 as 
compensation for their time.

Randomisation and allocation
First, participants will be stratified into Christian and 
Islamic samples. They will then be randomly assigned 
to the spiritual meditation (either Christian or Islamic 
meditation, with religious affiliation restricting allocation 
to either the Christian or Islamic type of contemplation), 
MBSR, or waitlist control, utilizing a random number 
generator produced by a computer and allocated to one 
of the four groups. To ensure allocation concealment, the 
allocation process will be carried out by a researcher who 
is independent of the trial team.

Blinding
Neither the participants nor assessors can be completely 
blinded given that it is not possible to create a pseudo-
Christian or Islamic meditation condition. To reduce 
potential biases, participants will be blind to the specific 
study hypotheses, and will only have access to the medi-
tation app version exclusively for their assigned groups. 
Additionally, the researcher responsible for the randomi-
sation and allocation process will not participate in the 
recruitment, assessment, or data analysis. Considering 
that the trial will not involve any harmful procedure, and 
participants will be informed about the three arms dur-
ing the recruitment stage, procedure for unblinding is 
not required for this trial.

Study interventions
The spiritual meditation interventions and MBSR will 
have the same structure and time frame. All interventions 

will be delivered through an initial face-to-face meeting, 
where participants will initiate the first session of the 
guided meditation course using the mobile app. Subse-
quently, they will continue with daily guided practices 
lasting approximately 20 min through the app over eight 
weeks. The initial meeting will start at the end of the 
baseline assessment (T1). Participants will only be able 
to access the app intervention that they are allocated to. 
Participants in the waitlist control group will not receive 
any types of intervention and will not attend the T3 
assessment, but they will be given access to the Christian 
or Islamic meditation app version upon completion of 
the in-person T2 assessment.

Intervention content
All interventions will be delivered through an 8-week 
program of daily audio-guided meditations of approxi-
mately 20-minutes. There will be a total of eight differ-
ent meditations per condition, one per week, where each 
meditation is repeated across seven days. To ensure par-
ticipant engagement in the meditation practice, the app 
will unlock the next session for the participant only after 
completing the preceding day’s session. Similarly, pro-
gression to the next week’s meditation session requires 
completing at least four sessions in the preceding week. 
The app will track participants’ completion of practice 
sessions and record daily responses to two brief questions 
about mood and meditation experience. Participants can 
maintain their daily religious practices during the 8-week 
program.

Heart‑centred spiritual meditations
The spiritual meditation programs were developed from 
techniques based on Christian and Islamic traditions. 
The primary elements of the practices consist of main-
taining attention and emotional connection to God 
through visualisation and recitation. Concurrently these 
practices are expected to promote a moving away or tran-
scendence from everyday concerns. Breathing is included 
as an added ingredient to help focus participants’ atten-
tion during the first part of each meditation. Although 
Christian and Islamic contemplations are typically not 
standardised within their respective contemplative tradi-
tions, for this study we had to develop specific scripts to 
be used by participants. These were developed by Chris-
tian and Islamic expert members of the research team, 
and subsequently edited by the lead researchers with the 
guidance of an expert in writing content for meditation 
Apps (see acknowledgements section).

Mindfulness‑based stress reduction
A separate MBSR program was developed by a certified 
instructor who has experience in working for meditation 
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Apps. The MBSR program includes an 8-week pro-
gram of daily audio-guided mindfulness practice lasting 
approximately 20 min, based on the manual developed by 
John Kabat-Zinn [44]. 

Waitlist condition
Participants assigned to the waitlist control condition 
will take part in the assessments at T1 and T2 but will 
not participate in any of the interventions. They will be 
given access to either the Christian or Islamic spiritual 
meditation app version after they complete the assess-
ment at T2.

Study variables
Table  2  provides a summary of the variable domains, 
study variables, measures, assessment time points and 
the types of data collection method for each variable.

Primary outcomes
The study is primarily assessing changes in interpersonal 
functioning, measured through prosociality, forgiveness, 
empathy, and perspective taking. Prosociality will be 
assessed at T1 and T2 via the Dictator Game (DG) [45], 
Social Value Orientation (SVO) [46], and Charitable Giv‑
ing (at T2 only). Empathy and forgiveness variables will 
be collected via the task Love thy Enemy (adapted from 
Witvliet et al. [47]) at both T1 and T2. Perspective taking 
will be obtained online at T1, T2, and T3.

Dictator Game (DG) [45]: This computer-based task 
allocates ten game points to participants and asks them 
to decide how many of these points they would like to 
transfer to an anonymous participant. The outcome 
measure is the number of game points participants are 
willing to allocate to the anonymous individual. The game 
points retained by participants will have no influence on 
their real-life earnings or their compensation fee for tak-
ing part in the experiment. Prior studies have shown that 
individuals engage in prosocial activities irrespective of 
monetary incentives [48, 49]. 

Social Value Orientation (SVO) [46]: This online task 
consists of six items with which participants are asked 
to assign game points for themselves and an anony-
mous other. Participants will make their allocations by 
adjusting a slider to indicate their most preferred joint 
distribution between themselves and the other. A con-
tinuous social value orientation score will be computed 
from these six items based on participants’ choices. The 
outcome measure will be a single overall SVO score. A 
higher SVO score represents a higher prosocial prefer-
ence. The game points kept by the participants will not 
affect their real-life earnings or their compensation fee 
for taking part in the experiment.

Charitable giving  Participants will be given a choice 
to allocate a part of their compensation fee to a charity 
(ranging from 0 to 100%). The prosocial outcome meas-
ure will be the percentage of the fee they are willing to 
allocate to a charity (Christian or Islamic, based on the 
participant’s religious affiliation).

Love thy enemy task (adapted from Witvliet et al. [47]): 
In this forgiveness task participants will focus on an 
enemy who has deeply hurt them; self-reported empa-
thy and forgiveness are assessed, alongside HR and HRV 
to measure psychophysiological reactivity associated 
with forgiving the offending individual. Participants will 
first be asked to think of an individual who has deeply 
hurt them. They will then write down the initials of that 
person’s name, as well as when and where the specific 
incident happened on a piece of paper, which they will 
subsequently seal in an envelope (the envelop will remain 
sealed until T2, when participants will be asked to recall 
the same individual and incident). After writing down 
this information, participants will indicate the level of 
closeness they feel towards that individual (adapted from 
Aron et al. [50]). Once participants indicate the relation-
ship with the person, they will proceed to the task, which 
consists of three phases: baseline, imagery, and recovery. 
In the baseline and recovery phrases (20 s for each), par-
ticipants will be instructed to close their eyes and relax. 
In the imagery phase (40 s of duration) participants will 
be prompted to imagine themselves forgiving the person 
who hurt them. After the recovery phase, participants 
will rate their level of empathy towards that person (on a 
scale of 0–20) and the extent to which they feel they have 
forgiven the person during the task (on a scale of 0–20). 
The task will consist of four repeated trials.

Perspective Taking [51]: The 7-item Perspective Tak-
ing subscale from the Interpersonal Reactivity Index 
(IRI) will be used to assess participants’ tendency 
to take others’ points of view using a 5-point Likert 
scale, ranging from A (Does not describe me well) to E 
(Describes me very well). Higher scores indicate greater 
perspective-taking.

Secondary outcomes
Secondary outcomes encompass domains of physiology, 
attention, and mental health. Measures pertaining to the 
physiological and attention domains will be obtained at 
T1 and T2, while those related to mental health domain 
will be collected across all timepoints (T1, T2 and T3).

Physiological domain
Pain tolerance, pain intensity, and stress reactivity (HR 
and HRV) will be assessed using a cold pressor task 
(adapted from a previous spiritual intervention study 
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Table 2  Overview of the outcome measures and points of assessment

Domain Variables Measure Type of data 
collection 
method

Assessment point

Pre-
intervention 
(T1)

Post-
intervention 
(T2)

At 3-month 
follow-up 
(T3)

Throughout 
the 8-week 
intervention

Primary outcome measures

  Interpersonal 
functioning

Prosociality Dictator Game: 
number of points 
(0–10) that a par-
ticipant is will-
ing to allocate 
to another indi-
vidual.

Lab X X

Prosociality Social value orienta-
tion task

Online X X

Prosociality Charitable Giving: 
percentage of mon-
etary compensation 
donated to a charity.

Lab X

Forgiveness Forgiveness scale 
assessed as part 
of Love thy Enemy 
task

Lab X X

Empathy Empathy scale 
assessed as part 
of Love thy Enemy 
task

Lab X X

Perspective Taking Interpersonal Reac-
tivity Index (IRI)

Online X X X

Secondary Outcome measures

  Physiology Pain Tolerance Endurance (in sec-
onds) of cold painful 
stimulation

Lab X X

Pain Intensity 0–10 Rating Scale Lab X X

Stress Reactivity HR Lab X X

Stress Reactivity HRV Lab X X

Psychophysiological 
reactivity associated 
with forgiveness

HR assessed dur-
ing forgiveness task.

Lab X X

Psychophysiological 
reactivity associated 
with forgiveness

HRV assessed dur-
ing forgiveness task

Lab X X

  Attention Alerting Attention 
network

Reaction 
times assessed 
through a 10-min-
ute version 
of the Attention 
Network Task (CRSD-
ANT)

Lab X X

Orienting Attention 
network

Reaction 
times assessed 
through the (CRSD-
ANT)

Lab X X

Executive Attention 
network

Reaction 
times assessed 
through the CRSD-
ANT

Lab X X

  Mental health Stress Stress subscale 
of the Depression, 
Anxiety and Stress 
Scale (DASS-21)

Online X X X
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Table 2  (continued)

Domain Variables Measure Type of data 
collection 
method

Assessment point

Pre-
intervention 
(T1)

Post-
intervention 
(T2)

At 3-month 
follow-up 
(T3)

Throughout 
the 8-week 
intervention

Depression Depression subscale 
of the DASS-21

Online X X X

Anxiety Anxiety subscale 
of the DASS-21

Online X X X

Subjective Wellbe-
ing

Well-Being Index 
(WHO-5)

Online X X X

Positive and Nega-
tive Affect

Positive and Nega-
tive Affect Schedule 
(PANAS) Short Form 
(I-PANAS-SF)

Online X X X

Positive and Nega-
tive Affect

Smiley Face Likert 
scale

Phone App X

Other variables

  Spirituality Spiritual experiences 16-item Daily 
Spiritual Experience 
Scale

Online X X X

Closeness to God/
Inclusion-of-God-in-
the-self

Pictorial closeness 
to God / Inclusion-
of-God-in-the-self

Online X X X

Religiosity 5-item Duke Univer-
sity Religiosity Index

Online X

Credibility/expec-
tancy of the medita-
tion practices

2-item scale Online X

Meditation adverse 
events

Self-report scale 
on meditation 
unpleasant events 
and harm

Online X  X

Closeness 
to the offender

Pictorial Inclusions 
of Others in the Self 
scale with the Love 
thy Enemy task

Online X

  Other Age Self-report Online X

Ethnicity Self-report Online X

Gender identity Self-report Online X

Sex Self-report Online X

Employment status Self-report Online X

Education level Self-report Online X

Annual household 
income

Self-report Online X

Experiences 
of the App-based 
exercises

Self-report Online X X

Frequency 
of the contempla-
tive or mindful-
ness practices 
after the end 
of the intervention

Self-report Online X

Qualitative assess-
ment (Paper diary)

Themes emerging 
from participant’s 
meditation experi-
ences

X
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[52]). Participants will immerse their non-dominant hand 
in the cold water at 2 °C to 3 °C. They will be instructed 
to endure the pain for as long as they can tolerate, up to 
a maximum of 4  min, with an option to remove it any 
time if the pain becomes unbearable. HR and HRV will 
be continuously measured throughout the task. After 
removing their hand from the cold water, participants 
will rate their average pain intensity experienced during 
the task ranging from 0 (no pain) to 10 (worst imagina-
ble pain). A 5-minute resting state HR and HRV will be 
measured before the task, with another 5-minute HR and 
HRV measurement starting 1  min after the end of the 
cold pressor task. Custom computer software will record 
the duration (in seconds) that a participant endures pain-
ful stimulation during the cold pressor task as well as 
HR and HRV. The four variables assessed include (1) the 
duration of cold-water endurance (pain tolerance), (2) 
differences in HR and HRV before, during and after the 
task (stress reactivity), and (3) the average subjective pain 
intensity.

For HR and HRV measurement, participants will wear 
a Polar H10 heart rate sensor [53] around their chest to 
measure HR and interbeat intervals for quantifying the 
metric of root mean square of successive RR interval 
differences (RMSSD) for HRV. A software program has 
been customized to interface with the modified version 
of the OpenHRV application [54]. 

Attention domain
Posner and Petersen [55] identified three distinct net-
works linked to different aspects of attention: one for 
alerting, involving right frontal and parietal regions; 
another for orienting with frontal and parietal lobe 
involvement; and a third for executive control linked to 
the anterior cingulate and dorsolateral prefrontal cor-
tex. The Attention Network Task (ANT) was designed to 
assess the efficiency of each network through behavioural 
data [56]. This study uses the 10-minute version of the 
ANT (adapted from the attention network task) [56, 57]. 

Throughout the task, a fixation cross will be presented 
in the centre of the screen. Brief cue stimuli, lasting for 
100ms, will appear above or below the fixation cross 

(spatial cue), with two cues - one above and the other 
below the fixation cross (double cue), at the centre of the 
fixation cross (centre cue), or not at all (no cue). These 
cues will consistently precede the target presentation. 
Centre and double cues provide timing information 
regarding when the target will appear, concerning alert-
ing attention, while spatial cues also indicate where the 
upcoming target would be, involving orienting network. 
The target stimuli consist of five horizontally arranged 
arrows, positioned above or below the fixation cross, 
with a maximum duration of 1500ms. Participants are 
instructed to press the left or right arrow key on their 
keyboard to indicate the direction of the central arrow, 
regardless of the flanking conditions, with all arrows 
either pointing in the same direction (congruent flank-
ers) or pointing in different direction from the central 
arrows (incongruent flanks). Reaction time (RT) differ-
ence across task conditions serve as outcome measures, 
which reflect the engagement of corresponding attention 
network, with a faster RT indicating a greater alerting, 
orienting, or executive control of attention, depending on 
the task type.

Mental health domain
This domain includes measures of stress, depression, 
anxiety, subjective welling, and positive and negative 
affect.

Stress, depression, and anxiety: These variables will 
be assessed using the 21-item Depression, Anxiety and 
Stress Scale (DASS-21) [58]. Previous research has indi-
cated that the DASS-21 exhibits comparable levels of 
internal consistency across various cultures and countries 
[59, 60]. The scale comprises three subscales: depression, 
anxiety, and stress, each comprising seven items. Par-
ticipants will rate how they feel over the preceding week 
using a 4-point Likert scale ranging from 0 to 3, where 
0 indicates “Did not apply to me at all” and 3 represents 
“Applied to me very much or most of the time”. Total 
subscale scores will be computed by summing all item 
responses, with higher scores indicating greater symp-
tom severity.

Table 2  (continued)

Domain Variables Measure Type of data 
collection 
method

Assessment point

Pre-
intervention 
(T1)

Post-
intervention 
(T2)

At 3-month 
follow-up 
(T3)

Throughout 
the 8-week 
intervention

Qualitative assess-
ment (App)

Themes emerging 
from participant’s 
daily meditative 
experiences

X
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Subjective well-being (WHO-5) [61]: The WHO-5 
comprises five items that requires participants to assess 
their feelings over the preceding two weeks using a 
6-item Likert scale ranging from 0 to 5, where 0 rep-
resents “At no time” and 5 indicates “All of the time”. A 
higher score indicates a greater sense of wellbeing.

Positive and negative affect (I-PANAS-SF) [62]: This 
consists of a 10-item scale with higher scores indicating 
greater positive or negative affect.

Mood  A 1-item Smiley Face Likert scale within the 
meditation app will ask participants to assess how they 
are currently feeling before and after each meditation or 
mindfulness session. Participants select one of the five 
emoji faces, arranging from very sad (leftmost) to very 
happy (rightmost).

Other variables
Other variables include spirituality domain related to 
measures of spiritual experiences, closeness to God, 
religiosity, demographics, socioeconomic status, and 
control variables.

Spirituality domain

Spiritual experiences  Spiritual experiences will be 
measured using the 16-item Daily Spiritual Experience 
Scale (DSES) [63]. Participants will rate the frequency of 
specific spiritual experiences using a Likert scale. While 
one item employs a 4-point Likert scale, with a higher 
score representing greater spiritual experiences, the 
remaining 15 items are measured on a 6-point Likert 
scale and are reverse-scored, with lower scores signify-
ing greater spiritual experiences. This assessment will be 
conducted across all time points (T1, T2, and T3).

Closeness to god/inclusion‑of‑god‑in‑the‑self  The meas-
urement will employ a pictorial inclusion of God scale 
adapted from the Inclusions of Others in the Self scale 
(IOS) [50], specifically tailored to assess closeness to God. 
The scale comprises seven pairs of circles with varying 
degrees of overlap, describing the relationship between 
oneself and God. Greater overlap signifies a closer rela-
tionship with God, while less overlap indicates a more 
distant relationship. This measure will be collected across 
all time points (T1, T2, and T3).

Religiosity  It will be assessed at T1 using the 5-item Duke 
University Religiosity Index (DUREL) [64], measuring 
three primary dimensions of religious involvement: organ-
izational religious activity (ORA) and non-organizational 
religious activity (NORA), and intrinsic religiosity (IR). 

Participants rate their involvement (ORA and NORA) on 
a 6-point Likert scale ranging from 1 (Never) to 6 (More 
than once a week) for two items, and their religious beliefs 
or experiences (IR) on a 5-point Likert scale ranging from 
1 (Definitely not true) to 5 (Definitely true of me). Higher 
scores indicate a stronger religiosity.

Control variables

Credibility/expectancy of the meditation practices  A 
modified version of the 2-item self-report questionnaire 
(adapted from Creswell et al. [65]) will be used to assess 
participants’ belief about the relevance and the efficacy 
of the meditation and mindfulness interventions at T1. 
Higher scores indicate greater positive expectancies.

Potential adverse events (adapted from Baer et al. [66]): 
This questionnaire assesses unpleasant experiences 
and potential harm from the meditation practices and 
includes items with Likert. It will be used at T2 and T3.

Sociodemographic variables
These include age, ethnicity, gender identity, sex, employ-
ment status, education level, and annual household income.

Other variables that may affect the outcome
Closeness to the offender  The measurement will employ 
the Inclusions of Others in the Self scale (IOS) [50], com-
prising seven pairs of circles with varying degrees of 
overlap (1, no overlap, to 7, maximal overlap) describ-
ing the relationship between oneself and the other. Par-
ticipants will indicate their relationship with the one who 
caused them harm by selecting the pair of circles that 
best reflects their relationship. The assessment will be 
conducted at T1 with the Love thy Enemy task.

Experiences of the app‑based exercises  Participant will 
be asked to provide feedback on their meditation experi-
ences. This assessment will involve completing question-
naire containing Likert-scale items and open-text ques-
tions at T2 & T3.

Frequency of the meditation or mindfulness practices 
after the end of the intervention  Participants will com-
plete a self-report assessment regarding the frequency 
of their practices following the completion of the 8-week 
intervention.

Qualitative measure
Participants will be provided with a notebook and 
instructed to keep a diary for reflective purposes. The 
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diary will serve to evaluate any potential adverse events 
associated with the meditation practices, as well as to 
explore the effects of the practice on participants’ daily 
life. Furthermore, participants will be prompted to pro-
vide feedback on their daily meditative experiences 
within the app following each session. This prompt aims 
to evaluate their experiences during meditation practices, 
focusing primarily on mood, emotions, and the effec-
tiveness of the session. These measures will be assessed 
throughout the 8-week intervention.

Adverse events and safety monitor
We have established an expert panel to guide the study’s 
design and intervention. Additionally, a dedicated study 
coordinator oversees the logistical and operational 
aspects of our research. Given that the potential for 
adverse events linked to meditation practices [67], we 
will assess this risk by including a self-report measure for 
adverse events. Participants will be also asked to reflect 
on their experiences during the practices. To address 
concerns, participants can consult religious experts 
from our advisory board regarding any potential adverse 
effects of the interventions. They will also be encouraged 
to promptly contact the lead researcher if adverse events 
occur, as outlined in the participant information sheet.

Participants undergoing the cold pressor task proce-
dures may experience discomfort or pain, inherent to 
the procedure’s design. They will be informed that they 
have the option to discontinue the procedure and remove 
their hand from the cold water at any time. The cold pres-
sor task is a well-established procedure, and unexpected 
adverse effects related to the cold pressor task proce-
dure are unlikely to occur. Therefore, based on our risk 
assessment and the low anticipated risk, a formal data 
monitoring committee and modifications of allocated 
intervention are considered unnecessary for this study. 
It is also unlikely that participants will require post-trial 
care. However, the lead researcher will closely monitor 
and document any potential adverse events. Participants 
will be informed of their right to withdraw from the trial 
at any time without needing to provide a reason.

Analysis plan
Quantitative data
The analyses will follow both intention-to-treat principle 
and per-protocol principle, requiring a minimum com-
pletion of four days of meditation sessions per week over 
the 8-week intervention period and complete all required 
assessments. This study will consider a result with a 
p-value lower than 0.05 as statistically significant. A 
series of mixed-design Repeated Measures Multivariate 
Analysis of Variance (RM-MANOVA) will be used to test 
the mean difference in the outcomes among conditions 

(Spiritual meditation, mindfulness, and waitlist control 
groups) across T1, T2 and T3 as well as within partici-
pants across all time points (T1, T2 and T3). The specific 
prosociality variable, measured by Charitable Giving 
task, will be only compared between groups at T2. When 
justifiable, missing data will be imputed using multiple 
imputation of chained equations [68]. 

Qualitative data  Thematic analysis will be employed 
to evaluate the data collected from participants’ diaries 
regarding their reflections on daily practices and medita-
tion experiences shared in the App, following the 6-step 
analysis process suggested by Braun and Clare [69]. In 
step 1, researchers will thoroughly read the diaries and 
meditation experience multiple times to familiarise them-
selves with and understand the meaning of the content. In 
step 2, initial codes will be produced from the diaries and 
the meditation experience, then organised into meaning-
ful groups. In step 3, codes will be organised into over-
arching themes. In step 4, themes will be reviewed. In step 
5, each identified theme will be defined and labelled. Step 
6 consists of the final analysis, selection of representative 
texts for the themes, and analysis write-up. Data process-
ing and analysis will be conducted using the software 
NVivo [70]. 

Interim analyses and stopping guidelines
Given that this trial does not involve harmful procedures, 
stopping guidelines are not necessary, and no interim 
analyses are planned. However, participants can with-
draw from the study or the tasks anytime without giving 
a reason.

Data management and confidentiality
Each participant will be allocated a unique participant 
number. Raw data will be safely and securely stored on 
university servers that are only accessible to the research 
team. All identifiable data, including name and contact 
details, will be encrypted, and kept apart from research 
data. Non-digital data will be securely locked in a cabinet 
with access restricted to the research team.

Dissemination plan
Anonymised data, analysis scripts and results will be 
shared and archived through the Donders Repository 
(https://​data.​donde​rs.​ru.​nl) in accordance with open sci-
ence principles after the main results of the study have 
been published.

Patient and public involvement
This study aims to address a gap in contemplative sci-
ences, where most studies narrowly focus on secularised 
adaptations of Buddhist and Hindu exercises. Patients 

https://data.donders.ru.nl


Page 13 of 15Ng et al. BMC Psychology          (2024) 12:509 	

will not be involved in any part of the study, including 
study design, recruitment, participation, or assessment.

Discussion
Contemplative practices have drawn substantial inter-
est over the recent decades. Among them, secular 
mindfulness meditation has become widely recognised 
and particularly popular, especially in therapeutic set-
tings where it is frequently used to promote wellness. 
However, this excessive focus on a single Buddhist-
based technique has led to a neglect in exploring the 
plethora of meditation techniques from other spiritual 
traditions, and their potential benefits.

To advance the field of contemplative studies and 
provide additional opportunities to enhance well-being, 
this study has developed a stratified 3-arm randomised 
controlled to examine the effects of Christian and 
Islamic spiritual meditation through a mobile app. This 
study will compare the effects of Christian and Islamic 
spiritual meditation, against mindfulness meditation 
and a waitlist. If the study demonstrates positive out-
comes, it could enable practitioner to improve their 
well-being within their own religious framework.

As the interventions will be delivered online instead 
of in person, limitations arise in assessing whether par-
ticipants fully adhere to the practice while listening to 
the audio instructions. For instances, they may focus on 
other activities, rather than on the practice. Addition-
ally, the environment in which a participant practices 
may play a role in the research outcomes.

Trial status
Study protocol version 1 (14 August 2024). Recruitment 
commenced on 22 July 2024. The anticipated comple-
tion date of recruitment will be 31 January 2025.

Abbreviations
ANT	� Attention Network Task
App	� Application
CONSORT	� Consolidated Standards of Reporting Trials
DASS-21	� 21-item Depression, Anxiety and Stress Scale
DG	� Dictator Game
DSES	� Daily Spiritual Experience Scale
DUREL	� Duke University Religiosity Index
HR	� Heart Rate
HRV	� Heart Rate Variability
I-PANAS-SF	� International Positive and Negative Affect Schedule Short Form
IR	� Intrinsic religiosity
MBSR	� Mindfulness-Based Stress Reduction
NORA	� Non-organizational religious activity
ORA	� Organizational religious activity
RT	� Reaction time
SPIRIT	� Standard Protocol Items Recommendations for Interventional Trials
SVO	� Social Value Orientation
T1	� Timepoint 1
T2	� Timepoint 2
T3	� Timepoint 3
WHO-5	� 5-item World Health Organization Well-Being Index

Acknowledgements
We are grateful to the various religious and mindfulness experts who devel-
oped the meditation content. For the Islamic intervention, we thank Wadud 
Hassan, Pedro Soares, and Hafza Iqbal. For the Christian intervention, we thank 
Kuruvilla Pandikattu SJ. For the MBSR intervention, we thank Sara Shah. The 
app was designed by LaunchVentures.co, with guidance from Sara Shah. We 
are also grateful to our panel of academic experts who have advised us on 
various aspects of the study design, including Roy Kessels, Doug Oman, Johan 
Karremans, Joukje Oosterman, and Alan Stanfey.

Authors’ contributions
MF and IB were responsible for the original study concept and acquisition of 
funding. All authors contributed to the study design and the development 
of meditation intervention. FN drafted the study protocol, while MF and IB 
provided critical revisions. All authors have reviewed and approved the final 
manuscript. All authors will be involved in conducting the experiment.

Funding
This study is funded by the Templeton World Charity Foundation (0595). This 
work was supported by Coventry University and Radboud University. The 
funding agency had no involvement in the design of this study and will not 
participate in its execution, analysis, interpretation of the data, or the decision 
to publish the results.

Availability of data and materials
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate
The present study was approved by the Research Ethics Committee of Cov-
entry University on 24 October 2022 (reference number: P137113), and the 
ethics documents have also been reviewed and approved by our collaborat-
ing institutions in India. Any important modifications to the study protocol will 
be promptly reported to the committee. The study will adhere to the ethics 
code of the British Psychological Society. The trial is registered at ClinicalTrials.
gov (NCT06136676), where changes to the study protocol will be reported. 
Participants will receive detailed study information before providing written 
and informed consent for participating in the study, with assurance that data 
will be processed confidentially and anonymously.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Brain, Belief, & Behaviour Lab, Centre for Trust, Peace, and Social Relations, 
Coventry University, Coventry, England. 2 Radboud University, Donders Insti-
tute for Brain, Cognition and Behaviour, Nijmegen, Netherlands. 

Received: 26 August 2024   Accepted: 20 September 2024

References
	1.	 Oman D. Studying the effects of Meditation: the first fifty years. In: Farias 

M, Brazier D, Lalljee M, editors. The Oxford Handbook of Meditation. 1st 
ed. Oxford University Press; 2020. pp. 41–75. https://​doi.​org/​10.​1093/​oxfor​
dhb/​97801​98808​640.​013.3.

	2.	 Van Dam NT, Van Vugt MK, Vago DR, et al. Mind the hype: a critical 
evaluation and prescriptive agenda for Research on Mindfulness and 
Meditation. Perspect Psychol Sci. 2018;13(1):36–61. https://​doi.​org/​10.​
1177/​17456​91617​709589.

	3.	 Baer RA, editor. Mindfulness-based treatment approaches: clinician’s 
guide to evidence base and applications. Second edition. London, UK; 
Waltham, MA: Elsevier Academic Press; 2014. 391 p.

https://doi.org/10.1093/oxfordhb/9780198808640.013.3
https://doi.org/10.1093/oxfordhb/9780198808640.013.3
https://doi.org/10.1177/1745691617709589
https://doi.org/10.1177/1745691617709589


Page 14 of 15Ng et al. BMC Psychology          (2024) 12:509 

	4.	 Khoury B, Lecomte T, Fortin G, et al. Mindfulness-based therapy: a com-
prehensive meta-analysis. Clin Psychol Rev. 2013;33(6):763–71. https://​
doi.​org/​10.​1016/j.​cpr.​2013.​05.​005.

	5.	 Álvarez-Pérez Y, Rivero-Santana A, Perestelo-Pérez, et al. Effectiveness of 
Mantra-based meditation on Mental Health: a systematic review and 
Meta-analysis. Int J Environ Res Public Health. 2022;19(6):3380. https://​doi.​
org/​10.​3390/​ijerp​h1906​3380.

	6.	 Spijkerman MPJ, Pots WTM, Bohlmeijer ET. Effectiveness of online 
mindfulness-based interventions in improving mental health: a review 
and meta-analysis of randomised controlled trials. Clin Psychol Rev. 
2016;45:102–14. https://​doi.​org/​10.​1016/j.​cpr.​2016.​03.​009.

	7.	 Yakobi O, Smilek D, Danckert J. The effects of Mindfulness Medita-
tion on attention, Executive Control and Working Memory in healthy 
adults: a Meta-analysis of Randomized controlled trials. Cogn Ther Res. 
2021;45(4):543–60. https://​doi.​org/​10.​1007/​s10608-​020-​10177-2.

	8.	 Sumantry D, Stewart KE. Meditation, mindfulness, and attention: a 
Meta-analysis. Mindfulness. 2021;12(6):1332–49. https://​doi.​org/​10.​1007/​
s12671-​021-​01593-w.

	9.	 Goyal M, Rusch HL. Mindfulness-based interventions in the treatment of 
physical conditions. In: Farias M, Brazier D, Lalljee M, editors. The Oxford 
Handbook of Meditation. 1st ed. Oxford University Press; 2020. pp. 1–25. 
https://​doi.​org/​10.​1093/​oxfor​dhb/​97801​98808​640.​013.​34.

	10.	 Farias M, Brazier D, Lalljee M, editors. The Oxford handbook of meditation. 
Oxford: Oxford University Press, Inc.; 2021. https://​doi.​org/​10.​1093/​oxfor​
dhb/​97801​98808​640.​001.​0001.

	11.	 Sedlmeier P, Loße C, Quasten LC. Psychological effects of Meditation for 
healthy practitioners: an update. Mindfulness. 2018;9(2):371–87. https://​
doi.​org/​10.​1007/​s12671-​017-​0780-4.

	12.	 Nathoo A. Relaxation and meditation. In: Farias M, Brazier D, Lalljee M, edi-
tors. The Oxford Handbook of Meditation. 1st ed. Oxford University Press; 
2019. pp. 334–60. https://​doi.​org/​10.​1093/​oxfor​dhb/​97801​98808​640.​013.​
22.

	13.	 Flood G. The Ascetic Self Subjectivity, memory and tradition. Cambridge: 
Cambridge University Press; 2005.

	14.	 Trammel RC. Tracing the roots of mindfulness: transcendence in 
Buddhism and Christianity. J Relig Spiritual Soc Work Soc Thought. 
2017;36(3):367–83. https://​doi.​org/​10.​1080/​15426​432.​2017.​12958​22.

	15.	 Van Cappellen P, Rimé B. Positive emotions and self-transcendence. In: 
Saroglou V, editor. Religion, personality, and social behavior. New York: 
Psychology Press; 2014. p. 123–145.

	16.	 Van Cappellen P, Toth-Gauthier M, Saroglou V, Fredrickson BL. Religion 
and Well-Being: the mediating role of positive emotions. J Happiness 
Stud. 2016;17(2):485–505. https://​doi.​org/​10.​1007/​s10902-​014-​9605-5.

	17.	 Condon P, DeSteno D. Enhancing Compassion: Social psychological 
perspectives. In: Seppälä EM, Simon-Thomas E, Brown SL, Worline MC, 
Cameron CD, Doty JR, editors. The Oxford Handbook of Compassion 
Science. Volume 1. Oxford University Press; 2017. https://​doi.​org/​10.​1093/​
oxfor​dhb/​97801​90464​684.​013.​22.

	18.	 Kreplin U, Farias M, Brazil IA. The limited prosocial effects of meditation: a 
systematic review and meta-analysis. Sci Rep. 2018;8(1):2403. https://​doi.​
org/​10.​1038/​s41598-​018-​20299-z.

	19.	 Luberto CM, Shinday N, Song R, Philpotts LL, Park ER, Fricchione GL, 
et al. A systematic review and Meta-analysis of the effects of Medita-
tion on Empathy, Compassion, and Prosocial behaviors. Mindfulness. 
2018;9(3):708–24. https://​doi.​org/​10.​1007/​s12671-​017-​0841-8.

	20.	 Yonker JE, Pendery AR, Klein C, Witte J. Relational-based christian prac-
tices of gratitude and prayer positively impact christian university stu-
dents’ reported prosocial tendencies. Int J Christ Educ. 2019;23(2):150–70. 
https://​doi.​org/​10.​1177/​20569​97119​834044.

	21.	 Greenway TS, Schnitker SA, Shepherd AM. Can prayer increase charitable 
giving? Examining the effects of intercessory prayer, Moral intuitions, 
and theological orientation on generous behavior. Int J Psychol Relig. 
2018;28(1):3–18. https://​doi.​org/​10.​1080/​10508​619.​2017.​14067​90.

	22.	 Ramírez Jiménez MS, Serra Desfilis E. Does Christian Spirituality Enhance 
Psychological interventions on Forgiveness, Gratitude, and the meaning 
of life? A quasi-experimental intervention with the Elderly and Youth. 
Nurs Rep. 2020;10(2):182–206. https://​doi.​org/​10.​3390/​nursr​ep100​20022.

	23.	 Vasiliauskas SL, McMinn MR. The effects of a prayer intervention on the 
process of forgiveness. Psychol Relig Spiritual. 2013;5(1):23–32. https://​
doi.​org/​10.​1037/​a0029​324.

	24.	 Badrī M. Contemplation: an Islamic psychospiritual study. London: Inter-
national Institute of Islamic Thought; 2018.

	25.	 Ferguson JK, Willemsen EW, Castañeto MV. Centering prayer as a 
Healing response to everyday stress: a psychological and spiritual 
process. Pastor Psychol. 2010;59(3):305–29. https://​doi.​org/​10.​1007/​
s11089-​009-​0225-7.

	26.	 Kugle S, THE HEART OF RITUAL IS, THE BODY: ANATOMY OF AN ISLAMIC 
DEVOTIONAL MANUAL OF THE NINETEENTH CENTURY. J Ritual Stud. 
2003;17(1):42–60.

	27.	 Morgan D. The sacred heart of Jesus: the visual evolution of a devo-
tion. Amsterdam: Amsterdam University; 2008. (Meertens ethnology 
cahiers).

	28.	 Hölzel BK, Lazar SW, Gard T, Schuman-Olivier Z, Vago DR, Ott U. How does 
Mindfulness Meditation work? Proposing mechanisms of Action from a 
conceptual and neural perspective. Perspect Psychol Sci. 2011;6(6):537–
59. https://​doi.​org/​10.​1177/​17456​91611​419671.

	29.	 Ware K. How do we enter the heart? In: In Paths to the heart: Sufism and 
the Christian East. Bloomington, Indiana: World Wisdom k; 2002. pp. 2–23.

	30.	 The Holy Bible. New Int Version Proverbs 4:23.
	31.	 The Holy Bible. New Int Version Proverbs 15:13.
	32.	 An-Nu’man bin Bashir. Sahih al-Bukhari. In: Al-Bukhari M ibn I, editor. Book 

2, Hadith 49.
	33.	 Silva CHDC. The Phenomenology of Meditation: Commonalities and 

Divergences between Christian Meditation and Hindu Dhyāna. In: Farias 
M, Brazier D, Lalljee M, editors. The Oxford Handbook of Meditation. 1st 
ed. Oxford University Press; 202. pp. 384–400; https://​doi.​org/​10.​1093/​
oxfor​dhb/​97801​98808​640.​013.​20

	34.	 Kugle S. The brilliance of hearts: Hajji Imdadullah teaches meditation 
and ritual. In: Metcalf BD, editor. Islam in South Asia in Practice. Princeton 
University Press; 2010. pp. 212–24. https://​doi.​org/​10.​1515/​97814​00831​
388-​026.

	35.	 Louchakova O. Essence of the prayer of the heart. Lozowich Gasping Air 
Vac. 2004;35–50.

	36.	 Achour M, Muhamad A, Syihab AH, Mohd Nor MR, Mohd Yusoff MYZ. 
Prayer moderating job stress among muslim nursing staff at the Univer-
sity of Malaya Medical Centre (UMMC). J Relig Health. 2021;60(1):202–20. 
https://​doi.​org/​10.​1007/​s10943-​019-​00834-6.

	37.	 Knabb JJ, Vazquez VE. A randomized controlled trial of a 2-week internet-
based contemplative prayer program for christians with daily stress. 
Spiritual Clin Pract. 2018;5(1):37–53. https://​doi.​org/​10.​1037/​scp00​00154.

	38.	 Eilami O, Moslemirad M, Naimi E, Babuei A, Rezaei K. The Effect of Reli-
gious Psychotherapy emphasizing the Importance of Prayers on Mental 
Health and Pain in Cancer patients. J Relig Health. 2019;58(2):444–51. 
https://​doi.​org/​10.​1007/​s10943-​018-​0696-x.

	39.	 Doufesh H, Ibrahim F, Ismail NA, Wan Ahmad WA. Effect of muslim prayer 
(Salat) on α Electroencephalography and its relationship with autonomic 
nervous system activity. J Altern Complement Med. 2014;20(7):558–62. 
https://​doi.​org/​10.​1089/​acm.​2013.​0426.

	40.	 Chan A-W, Tetzlaff JM, Gøtzsche PC, Altman DG, Mann H, Berlin J, Dick-
ersin K, Hróbjartsson A, Schulz KF, Parulekar WR, Krleža-Jerić K, Laupacis 
A, Moher D. SPIRIT 2013 explanation and elaboration: Guidance for 
protocols of clinical trials. BMJ. 2013;346:e7586.

	41.	 Boutron I, Moher D, Altman D, Schulz K, Ravaud P. Extending the CON-
SORT Statement to Randomized Trials of Nonpharmacologic Treatment: 
Explanation and Elaboration. Ann Intern Med. 2008;148:295–309. https://​
doi.​org/​10.​7326/​0003-​4819-​148-4-​20080​2190-​00008.

	42.	 Faul F, Erdfelder E, Lang AG, Buchner A. G*Power 3: A flexible statistical 
power analysis program for the social, behavioral, and biomedical sci-
ences. Behav Res Methods. 2007;39(2):175–91. https://​doi.​org/​10.​3758/​
bf031​93146.

	43.	 Kemp AH, Brunoni AR, Santos IS, Nunes MA, Dantas EM, Carvalho De 
Figueiredo R, et al. Effects of Depression, Anxiety, Comorbidity, and Anti-
depressants on Resting-State Heart Rate and Its Variability: An ELSA-Brasil 
Cohort Baseline Study. Am J Psychiatry. 2014;171(12):1328–34. https://​doi.​
org/​10.​1176/​appi.​ajp.​2014.​13121​605.

	44.	 Kabat-Zinn J. Full catastrophe living: using the wisdom of your body and 
mind to face stress, pain, and illness. Revised and updated edition. New 
York: Bantam Books trade paperback; 2013. p. 650.

	45.	 Forsythe R, Horowitz JL, Savin NE, Sefton M. Fairness in simple bargaining 
experiments. Games Econ Behav. 1994;6(3):347–69.

https://doi.org/10.1016/j.cpr.2013.05.005
https://doi.org/10.1016/j.cpr.2013.05.005
https://doi.org/10.3390/ijerph19063380
https://doi.org/10.3390/ijerph19063380
https://doi.org/10.1016/j.cpr.2016.03.009
https://doi.org/10.1007/s10608-020-10177-2
https://doi.org/10.1007/s12671-021-01593-w
https://doi.org/10.1007/s12671-021-01593-w
https://doi.org/10.1093/oxfordhb/9780198808640.013.34
https://doi.org/10.1093/oxfordhb/9780198808640.001.0001
https://doi.org/10.1093/oxfordhb/9780198808640.001.0001
https://doi.org/10.1007/s12671-017-0780-4
https://doi.org/10.1007/s12671-017-0780-4
https://doi.org/10.1093/oxfordhb/9780198808640.013.22
https://doi.org/10.1093/oxfordhb/9780198808640.013.22
https://doi.org/10.1080/15426432.2017.1295822
https://doi.org/10.1007/s10902-014-9605-5
https://doi.org/10.1093/oxfordhb/9780190464684.013.22
https://doi.org/10.1093/oxfordhb/9780190464684.013.22
https://doi.org/10.1038/s41598-018-20299-z
https://doi.org/10.1038/s41598-018-20299-z
https://doi.org/10.1007/s12671-017-0841-8
https://doi.org/10.1177/2056997119834044
https://doi.org/10.1080/10508619.2017.1406790
https://doi.org/10.3390/nursrep10020022
https://doi.org/10.1037/a0029324
https://doi.org/10.1037/a0029324
https://doi.org/10.1007/s11089-009-0225-7
https://doi.org/10.1007/s11089-009-0225-7
https://doi.org/10.1177/1745691611419671
https://doi.org/10.1093/oxfordhb/9780198808640.013.20
https://doi.org/10.1093/oxfordhb/9780198808640.013.20
https://doi.org/10.1515/9781400831388-026
https://doi.org/10.1515/9781400831388-026
https://doi.org/10.1007/s10943-019-00834-6
https://doi.org/10.1037/scp0000154
https://doi.org/10.1007/s10943-018-0696-x
https://doi.org/10.1089/acm.2013.0426
https://doi.org/10.7326/0003-4819-148-4-200802190-00008
https://doi.org/10.7326/0003-4819-148-4-200802190-00008
https://doi.org/10.3758/bf03193146
https://doi.org/10.3758/bf03193146
https://doi.org/10.1176/appi.ajp.2014.13121605
https://doi.org/10.1176/appi.ajp.2014.13121605


Page 15 of 15Ng et al. BMC Psychology          (2024) 12:509 	

	46.	 Murphy RO, Ackermann KA, Handgraaf M. Measuring Social Value 
Orientation. SSRN. 2011;6(8):771–81. https://​doi.​org/​10.​1017/​S1930​29750​
00042​04.

	47.	 Witvliet CVO, Ludwig TE, Laan KLV. Granting forgiveness or harboring 
grudges: implications for emotion, physiology, and Health. Psychol Sci. 
2001;12(2):117–23. https://​doi.​org/​10.​1111/​1467-​9280.​00320.

	48.	 Lacetera N, Macis M. Do all material incentives for pro-social activities 
backfire? The response to cash and non-cash incentives for blood dona-
tions. J Econ Psychol. 2010;31(4):738–48. https://​doi.​org/​10.​1016/j.​joep.​
2010.​05.​007.

	49.	 Lefebvre M, Stenger A. Short- & long-term effects of monetary and non-
monetary incentives to cooperate in public good games: An experiment. 
Capraro V, editor. PLOS ONE. 2020;15(1):e0227360. https://​doi.​org/​10.​
1371/​journ​al.​pone.​02273​60

	50.	 Aron A, Aron EN, Smollan D. Inclusion of other in the Self Scale and the 
structure of interpersonal closeness. J Pers Soc Psychol. 1992;63(4):596–
612. https://​doi.​org/​10.​1037/​0022-​3514.​63.4.​596.

	51.	 Davis MH. Measuring individual differences in empathy: evidence for 
a multidimensional approach. J Pers Soc Psychol. 1983;44(1):113–26. 
https://​doi.​org/​10.​1037/​0022-​3514.​44.1.​113.

	52.	 Wachholtz AB, Pargament KI. Is spirituality a critical ingredient of 
Meditation? Comparing the effects of spiritual meditation, secular 
meditation, and relaxation on spiritual, psychological, Cardiac, and Pain 
outcomes. J Behav Med. 2005;28(4):369–84. https://​doi.​org/​10.​1007/​
s10865-​005-​9008-5.

	53.	 Polar H. https://​www.​polar.​com/​uk-​en/​senso​rs/​h10-​heart-​rate-​sensor. 
Accessed 14 August 2024.

	54.	 GitHub. https://github.com/JanCBrammer/OpenHRV. Accessed 14 
August 2024.

	55.	 Posner MI, Petersen SE. The attention system of the human brain. Annu 
Rev Neurosci. 1990;13(1):25–42. https://​doi.​org/​10.​3791/​50849.

	56.	 Fan J, McCandliss BD, Sommer T, Raz A, Posner MI. Testing the effi-
ciency and independence of attentional networks. J Cogn Neurosci. 
2002;14(3):340–7. https://​doi.​org/​10.​1162/​08989​29023​17361​886.

	57.	 Weaver B, Bédard M, McAuliffe J. Evaluation of a 10-minute version of the 
attention Network Test. Clin Neuropsychol. 2013;27(8):1281–99.

	58.	 Lovibond PF, Lovibond SH. The structure of negative emotional states: 
comparison of the Depression anxiety stress scales (DASS) with the Beck 
Depression and anxiety inventories. Behav Res Ther. 1995;33(3):335–43. 
https://​doi.​org/​10.​1016/​0005-​7967(94)​00075-U.

	59.	 Oei TPS, Sawang S, Goh YW, Mukhtar F. Using the Depression anxiety 
stress scale 21 (DASS-21) across cultures. Int J Psychol. 2013;48(6):1018–
29. https://​doi.​org/​10.​1080/​00207​594.​2012.​755535.

	60.	 Zanon C, Brenner RE, Baptista MN, Vogel DL, Rubin M, Al-Darmaki FR, 
et al. Examining the dimensionality, reliability, and Invariance of the 
Depression, anxiety, and stress Scale–21 (DASS-21) across eight countries. 
Assessment. 2021;28(6):1531–44. https://​doi.​org/​10.​1177/​10731​91119​
887449.

	61.	 Topp CW, Østergaard SD, Søndergaard S, Bech P. The WHO-5 well-being 
index: a systematic review of the literature. Psychother Psychosom. 
2015;84(3):167–76. https://​doi.​org/​10.​1159/​00037​6585.

	62.	 Thompson ER. Development and validation of an internationally Reliable 
Short-Form of the positive and negative affect schedule (PANAS). J Cross-
Cult Psychol. 2007;38(2):227–42. https://​doi.​org/​10.​1177/​00220​22106​
297301.

	63.	 Underwood LG. The daily spiritual experience scale: overview and results. 
Religions. 2011;2(1):29–50. doi: 10.1207/S15324796ABM2401_04.

	64.	 Koenig HG, Büssing A. The Duke University Religion Index (DUREL): a five-
item measure for Use in Epidemological studies. Religions. 2010;1(1):78–
85. https://​doi.​org/​10.​3390/​rel10​10078.

	65.	 Creswell JD, Pacilio LE, Lindsay EK, Brown KW. Brief mindfulness medita-
tion training alters psychological and neuroendocrine responses to social 
evaluative stress. Psychoneuroendocrinology. 2014;44:1–12. https://​doi.​
org/​10.​1016/j.​psyne​uen.​2014.​02.​007.

	66.	 The MYRIAD team, Baer R, Crane C, Montero-Marin J, Phillips A, Taylor 
L et al. Frequency of Self-reported Unpleasant Events and Harm in a 
Mindfulness-Based Program in Two General Population Samples. Mindful-
ness. 2021;12(3):763–74; https://​doi.​org/​10.​1007/​s12671-​020-​01547-8

	67.	 Farias M, Maraldi E, Wallenkampf KC, Lucchetti G. Adverse events in medi-
tation practices and meditation-based therapies: a systematic review. Acta 
Psychiatr Scand. 2020;142(5):374–93. https://​doi.​org/​10.​1111/​acps.​13225.

	68.	 Jakobsen JC, Gluud C, Wetterslev J, Winkel P. When and how should 
multiple imputation be used for handling missing data in randomised 
clinical trials – a practical guide with flowcharts. BMC Med Res Methodol. 
2017;17(1):162. https://​doi.​org/​10.​1186/​s12874-​017-​0442-1.

	69.	 Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 
2006;3(2):77–101. https://​doi.​org/​10.​1191/​14780​88706​qp063​oa.

	70.	 AlYahmady HH, Al Abri SS. Using Nvivo for Data Analysis in qualitative 
research. Int Interdiscip J Educ. 2013;2(2):181–6.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1017/S1930297500004204
https://doi.org/10.1017/S1930297500004204
https://doi.org/10.1111/1467-9280.00320
https://doi.org/10.1016/j.joep.2010.05.007
https://doi.org/10.1016/j.joep.2010.05.007
https://doi.org/10.1371/journal.pone.0227360
https://doi.org/10.1371/journal.pone.0227360
https://doi.org/10.1037/0022-3514.63.4.596
https://doi.org/10.1037/0022-3514.44.1.113
https://doi.org/10.1007/s10865-005-9008-5
https://doi.org/10.1007/s10865-005-9008-5
https://www.polar.com/uk-en/sensors/h10-heart-rate-sensor
https://doi.org/10.3791/50849
https://doi.org/10.1162/089892902317361886
https://doi.org/10.1016/0005-7967(94)00075-U
https://doi.org/10.1080/00207594.2012.755535
https://doi.org/10.1177/1073191119887449
https://doi.org/10.1177/1073191119887449
https://doi.org/10.1159/000376585
https://doi.org/10.1177/0022022106297301
https://doi.org/10.1177/0022022106297301
https://doi.org/10.3390/rel1010078
https://doi.org/10.1016/j.psyneuen.2014.02.007
https://doi.org/10.1016/j.psyneuen.2014.02.007
https://doi.org/10.1007/s12671-020-01547-8
https://doi.org/10.1111/acps.13225
https://doi.org/10.1186/s12874-017-0442-1
https://doi.org/10.1191/1478088706qp063oa

	Interpersonal and individual effects of an app-based Christian and Islamic heart meditation intervention in healthy adults: protocol of a stratified randomised controlled trial
	Abstract 
	Background 
	Method 
	Discussion 
	Trial registration 

	Background and rationale
	Research question and hypotheses
	Methods
	Trial design


	Setting
	Participants
	Power analysis

	Inclusion and exclusion criteria
	Recruitment, screening, and enrolment
	Randomisation and allocation
	Blinding
	Study interventions
	Intervention content
	Heart-centred spiritual meditations
	Mindfulness-based stress reduction
	Waitlist condition
	Study variables
	Primary outcomes
	Secondary outcomes
	Physiological domain
	Attention domain
	Mental health domain

	Other variables
	Spirituality domain
	Control variables
	Sociodemographic variables

	Other variables that may affect the outcome
	Qualitative measure

	Adverse events and safety monitor
	Analysis plan
	Quantitative data
	Qualitative data 

	Interim analyses and stopping guidelines


	Data management and confidentiality
	Dissemination plan
	Patient and public involvement

	Discussion
	Trial status

	Acknowledgements
	References


