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Abstract

The aim of this article is to provide a quantitative assessment of the correlation between
heightened mindfulness and stress reduction among cancer patients and survivors who
engaged in Mindfulness-Based Stress Reduction (MBSR) interventions. Utilizing data from
eight studies, we conducted quantitative analyses to provide the effectiveness scores of MBSR
interventions on mindfulness, assessed using the Mindful Attention Awareness Scale (MAAS),
and stress symptoms, evaluated through standardized self-reported questionnaires. The
effectiveness scores are standardized as percentages relative to baseline (pre-intervention)
levels, which allows for the comparison of two variables: mindfulness and perceived stress,
on a common scale, facilitating a regression analysis to generate a correlation trendline. The
findings reveal that MBSR interventions yielded an average increase in mindfulness levels of
7.93%, with a standard deviation of 4.97%, while concurrently reducing stress or stress-like
symptoms by an average of 22.58%, with a standard deviation of 8.77%. Subsequent linear
regression analyses were performed on these effectiveness metrics to establish a correlation
trendline, demonstrating a robust negative correlation between mindfulness and stress
among cancer patients and survivors. In conclusion, MBSR interventions are effective in
enhancing mindfulness and alleviating stress or stress-like symptoms in cancer patients and
survivors. This finding suggests a causal relationship between mindfulness and stress
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reduction, endorsing the integration of MBSR as a complementary therapy for cancer
management.
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1. Introduction

In the aftermath of World War Il, meditation began to emerge as a prominent aspect of Western
culture [1]. Among the various meditation techniques, mindfulness, originating in Asia, not only
flourished in its birthplace but also found a significant following in the Western world [2, 3]. Its
popularity extends beyond spiritual realms into commercial and clinical settings, making it a practice
embraced in both sacred and secular contexts. It is now widely practiced in both sacred and secular
worlds. Jon Kabat-Zinn defines mindfulness as a moment-to-moment, non-judgmental awareness
cultivated by specific attention to the present moment, approached with non-reactivity, non-
judgment, and openheartedness [4].

The exploration of mindfulness has transcended into the realm of modern therapies and
interventions, revealing a diverse range of medical benefits in alleviating suffering and symptoms
associated with physical, psychosomatic, and psychiatric disorders [5, 6]. Notably, Mindfulness-
Based Stress Reduction (MBSR) has emerged as a prevalent and effective intervention in the West.
Incorporating formal mindfulness training, MBSR has proven beneficial for both clinical and non-
clinical populations [7, 8].

In MBSR interventions, participants immerse themselves in mindfulness principles and
techniques to cultivate awareness, enhance emotional regulation, and mitigate maladaptive
reactions to stress [9]. Across many clinical and nonclinical trials, increases in mindfulness have
significantly improved psychological functioning, even during the COVID-19 pandemic environment
[2,10-12]. However, research among cancer patients yields less conclusive results. Labelle et al. [13]
found no mediating role of increased mindfulness in reducing depressive symptoms following the
MBSR program. More recently, Victorson et al. [14] demonstrated no association between increased
mindfulness and decreased distress symptoms in cancer patients. Consequently, further evidence is
needed to ascertain whether mindfulness development solely contributes to improvements in
psychological health measures, especially to cancer patients. Moreover, despite its effectiveness in
general populations, the mechanisms underlying how MBSR yields health improvements,
particularly regarding positive psychological or physiological outcomes, especially to cancer patients,
remain incompletely understood [15, 16].

Therefore, the primary objective of this study is to quantitatively assess the relationship between
heightened mindfulness and health outcomes in cancer patients. With a specific focus on the widely
embraced MBSR, this article examines its impact on mindfulness and health enhancements among
cancer participants. Rigorous analysis and meticulous quantification of MBSR intervention
effectiveness for constructing a reliable trendline connecting mindfulness with health improvements,
achieved through regression analysis. True to its name, the MBSR (Mindfulness-Based Stress
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Reduction) intervention centers on diminishing participants' reactivity to stress. Consequently, the
pivotal metric for gauging health improvements in this study revolves around the reduction in stress
or stress-like symptoms. Additionally, this paper succinctly discusses the differential effectiveness of
MBSR intervention between cancer patients and healthy partners, quantitatively assessing this
difference.

Eight articles, focusing on the effects of MBSR intervention on mindfulness enhancements and
stress reductions among individuals diagnosed with cancer, provide foundational trial data for the
present study. The Mindful Attention Awareness Scale (MAAS) is utilized to measure participants'
mindfulness levels, while validated self-reported questionnaires gauge stress or stress-like symptom
improvements. These MAAS mindfulness and stress improvement data, collected at pre- and post-
intervention, are then utilized to calculate associated effectiveness scores.

In this article, effectiveness scores are standardized as percentages relative to pre-intervention
levels. This standardization allows for the comparison of two variables: mindfulness and perceived
stress, on a common scale, facilitating correlation analysis to generate a regression trendline. This
trendline can predict reductions in stress-like symptoms based on levels of mindfulness
enhancement. Furthermore, as shown in this study, standardized effectiveness scores enable
comparisons of mindfulness strength measured by different instruments and exploration of
differences in MBSR intervention effects across diverse populations, including cancer patients and
healthy partners.

Finally, a Concluding Remarks section succinctly summarizes key findings and proposes avenues
for future research in mindfulness-based interventions.

2. Backgrounds and Guidelines for Mindfulness and Effectiveness Evaluations

This section elucidates key concepts and guidelines crucial for understanding the assessment of
intervention effectiveness, aiming to dispel potential confusion and ensure the accurate
interpretation of analyzed data and the validity of obtained results.

2.1 Mindfulness-Based Stress Reduction (MBSR) Intervention

Recent literature reviews highlight the widespread popularity of MBSR interventions, attributing
them to clinically significant improvements in psychological functioning across diverse populations
[17, 18].

Developed by Jon Kabat-Zinn in 1979 at the University of Massachusetts, MBSR is a structured
eight to nine-week mindfulness program. Participants engage in weekly sessions lasting 120 to 180
minutes, with an additional all-day session typically scheduled in the sixth week [19]. These sessions
incorporate three primary mindfulness techniques-sitting meditation, body scan, and mindful yoga
[20]. Participants are recommended to practice mindfulness at home for at least 45 minutes daily,
listening to instructional CDs. The all-day session constitutes an intensive silent mindfulness training
lasting seven to eight hours.

In sitting meditation, participants engage by focusing on their breathing sensations, maintaining
an awareness of the natural rhythm of their breath. The key is to refrain from attempting to control
the breath, allowing it to flow naturally. Simultaneously, individuals are encouraged to observe other
sensations within the body, be attuned to sounds in the environment, and remain mindful of their
cognitions and emotional states. In body scan, attention is guided systematically through various
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body parts, involving non-judgmental observation of sensations occurring in each area in the present
moment. In mindful yoga, mindfulness practice is combined with Hatha Yoga, promoting awareness
during gentle movements and stretching. The integration of mindfulness into physical activities
enhances the overall experience. Additionally, MBSR incorporates "walking mindfulness" to cultivate
mindfulness into daily life [20].

The out-of-class mindfulness practice is crucial, with participants recommended to practice
formal mindfulness (sitting meditation, body scan, and mindful yoga) for at least 45 minutes, six days
a week, over the eight-week program [19]. However, flexibility is acknowledged, recognizing that
participants may adapt their practice duration and frequency based on individual needs [21].

2.2 Mindful Attention Awareness Scale (MAAS)

The Mindful Attention Awareness Scale (MAAS) is a 15-item questionnaire designed to evaluate
an individual's mindfulness. This instrument assesses the frequency of maintaining an open
awareness on and a receptive attention to ongoing events and experiences. While the MAAS is a
single-factor measure and does not encompass various facets of mindfulness, it serves as a
phenomenological counterpart to behavioral tests. Its unique focus on everyday experiences of
attentional functions makes it a valuable tool in mindfulness research. The validity of the MAAS
extends across general populations, as well as among cancer patients [22].

Scoring for the MAAS is done on a 6-point scale, ranging from "Almost Always" (1) to "Almost
Never" (6). Lower scores on the scale indicate a less sensitive awareness, while higher scores reflect
greater mindfulness. To calculate the total score, sum up the scores for each item at the end of the
guestionnaire and then divide the total by 15. According to Brown and Kasser, a typical MAAS score
for a community sample is 4.22 + 0.63 [23]. This benchmark provides context for interpreting
individual scores and understanding the relative level of mindfulness within a given population.

2.3 Control Group

In several intervention trials discussed in this article, researchers include a control group
alongside the intervention or treatment group. The control group comprises participants who do
not receive the experimental intervention, undergoing routine treatment or receiving no treatment
at all. The primary purpose of the control group is to establish a baseline for comparison with the
intervention group that receives the target intervention or treatment [24]. This design enables
investigators to isolate the genuine effects of the intervention by minimizing the influence of factors
other than the target intervention, such as the MBSR intervention.

2.4 Standardization of Effectiveness of Interventions

Given that interventions considered in this article employ self-reported questionnaires or scales
to quantify their impact on mindfulness and health symptoms, the score ranges associated with each
guestionnaire may vary. To facilitate comparisons among effects or scores obtained, intervention
effectiveness is normalized as a percentage relative to the baseline (pre-intervention) score of the
intervention group.

If the effectiveness is calculated by considering the score of the control group. The effectiveness
of the MBSR intervention on mindfulness or target symptom is defined as the mean score change
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(whether increasing or decreasing) from pre-intervention to post-intervention in the intervention
group minus the mean score change in the control group during the same period [24].

Subsequently, the effectiveness is normalized as a percentage based on the pre-intervention
score of the intervention group. This approach can provide a common scale to allows for a
standardized and dimensionless comparison of intervention outcomes, such as efficacy, effect, and
efficiency, among the datasets, making effectiveness a valuable parameter in statistical analysis and
decision-making.

In this article, the standardized effectiveness would be used for the comparison between
mindfulness and perceived stress, and among results measured by different instruments and effects
across diverse populations.

2.5 Statistical Significance and p Value

For a robust statistical analysis, certain conditions, including statistical significance, must be met.
Statistical significance is a vital metric used to determine whether observed differences or patterns
in data likely represent a genuine relationship or could have arisen by chance. It aids researchers in
evaluating the reliability of their findings, ensuring they are not merely a result of random variability.
Thus, statistical significance assesses the likelihood that a result derived from data obtained through
testing or intervention is not due to chance but can be attributed to a specific cause [25]. The
associated p-value serves as a measure of the significance level, where p < 0.05 is conventionally
considered statistically significant, making the analysis credible and acceptable. If p>0.10, the result
is statistically insignificant, while if 0.05 < p £ 0.10, the statistical result is marginally significant.

2.6 Effect Size: Pearson r, R? Cohen’s d, and Hedges’ g

An effect size is a value measuring the strength of the relationship between two variables in a
population. Various standard measures of effect size include Pearson r, Coefficient of determination
(R?), Cohen's d, and Hedges’ g [26, 27]. Conversion between different types of effect sizes is possible.

2.6.1 Pearsonr

Pearson r, also known as the Pearson Correlation Coefficient, is a measure of the strength and
direction of a linear relationship between two variables (two sets of data). It is the ratio between
the covariance of two variables and the product of their standard deviations (SDs) [28]. It ranges
from -1 (perfect negative linear relation) to 1 (perfect positive linear relation), with 0 indicating no
linear relation.

2.6.2 Coefficient of Determination (R?)

The R? coefficient links Pearson r by the equation R? = r% It also provides an intuitive
interpretation of linear regression. Ranging from 0 to 1, where 0 signifies no relationship and 1
represents a perfect linear relationship.

2.6.3 Cohen's d

It is defined as the difference between two means divided by a SD. A larger Cohen's d value
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indicates a more substantial difference between compared groups, with negative values decreasing
the mean and positive values increasing the mean.

2.6.4 Hedges' g

Similar to Cohen’s d, this parameter is defined as the difference between two means divided by
a weighted SD. A g value of 1 indicates the two groups differ by 1 standard deviation, a g of 2
indicates they differ by 2 standard deviations, and so on [26]. Interpreted similarly to Cohen’s d, with
suggested thresholds: 0.2 for “small,” 0.5 for “medium,” and 0.8 for “large” effect sizes.

3. Instruments Used in Assessments of Stress and Stress-like Symptoms

This section provides background information and justification for the instruments employed to
assess stress symptoms. The first three instruments (PSS-10, PSS-4, & C-SOSI) are popular
questionnaires designed for direct evaluations of stress symptoms. The fourth instrument (CESD-10)
is not specifically designed for stress assessment, but some of its subscales are stress-related or
stress-like, and it is adopted here to measure stress-like symptoms and calculate intervention
effectiveness. The rationale for adopting it is specifically discussed in this section.

3.1 Ten-Item Perceived Stress Scale (PSS-10) and 4-Item PSS (PSS-4) for Gauging Stress Symptoms

The Perceived Stress Scale (PSS), originally developed by Cohen, Kamarck and Mermelstein, is the
most widely used psychological instrument for measuring the perception of stress [29]. The 10-item
version (PSS-10) is the most popular, evaluating the degree to which an individual has perceived life
as unpredictable, uncontrollable, and overloading over the previous month. PSS-10 scores range
from 0 to 40, with higher scores indicating higher perceived stress. Scores from 0-13 are considered
low stress, while scores from 27-40 are considered high perceived stress [29].

The PSS-4 is a short form consisting of 4 items, measuring psychological stress by asking about
feelings and thoughts during the last month. PSS-4 scores range from 0 to 16, with higher scores
correlated to more stress.

3.2 Calgary Symptoms of Stress Inventory (C-SOSI) for Quantifying Stress Symptoms

The C-SOSI is a psychological instrument designed to measure stress symptoms, consisting of a
comprehensive 56-item scale. Developed by Carlson and Thomas, this instrument evaluates the
frequency of stress symptoms [30]. The C-SOSI encompasses eight subscales: Depression, Anger,
Muscle Tension, Cardiopulmonary Arousal, Sympathetic Arousal, Neurological/Gl, Cognitive
Disorganization, and Upper Respiratory Symptoms. Each subscale comprises 6-9 items. Participants
rate each item on a 5-point Likert scale, ranging from 0 (never) to 4 (very frequently). To calculate
the total score, responses from all items are summed. A higher C-SOSI score indicates a more severe
manifestation of stress symptoms.

3.3 10-Item Center for Epidemiological Studies Depression Inventory (CESD-10)

The 10-item Center for Epidemiological Studies Depression Inventory (CESD-10) is a short version
of the 20-item CESD and is used to measure depression in the general population or using as a
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screening tool for depression in primary care settings [31]. The CESD-10 has shown good predictive
accuracy when compared to the full-length version, especially in internal consistency (a = 0.78) [32].
The CESD-10 employs a four-point Likert scale (range: 0 to 30), where higher scores indicate more
pronounced depressive symptoms. A score surpassing 10 signifies significant depressive symptoms
[32].

Given that depression is a prominent symptom of stress, as highlighted in the description of C-
SOSl in the preceding subsection, the CESD-10, designed to assess depressive symptoms, is deemed
suitable for evaluating stress-like symptoms. Furthermore, the American Psychological Association
underscores the interconnectedness of stress and depression, characterizing psychological distress
as the presence of nonspecific symptoms associated with stress, anxiety, and depression [33]. This
suggests that stress and depression often manifest with similar emotional symptoms. Individuals
facing stress or depression may encounter challenges in concentration, decision-making, and
memory, and these symptoms may coexist. Consequently, the CESD-10 is deemed suitable for
adoption in the present study, considering its relevance to assessing stress-like symptoms within the
same symptom category.

4. Intervention Effectiveness on Cancer Patients and Survivors

As highlighted by the American Cancer Society, mindfulness proves beneficial in managing
cancer-related symptoms and side effects, particularly in reducing stress, anxiety, and depression
induced by the stressful treatments associated with cancer [3]. In this section, the effectiveness of
MBSR interventions on cancer patients or survivors, is studied to provide baseline information for
establishing the advantages of MBSR in cancer management.

A cancer diagnosis constitutes a highly stressful event, leading to significant degradation in the
quality of life compared to generally healthy individuals. Studies have indicated that these stressors
contribute to increased suicides [34, 35]. Drawing on data presented by Carlson and Brown, the
stress levels experienced by cancer patients are typically twice as high as those of healthy individuals,
despite cancer patients exhibiting mindfulness levels only slightly lower (less than 10%) than their
healthy counterparts. Evidently, cancer inflicts severe emotional stress on patients [22].

In this section, eight articles, which studied the impacts of MBSR intervention on mindfulness
and stress-like disorders among participants diagnosed with cancer, were selected to investigate the
associated intervention effectiveness. The 15-item MAAS was employed to assess mindfulness levels,
while several questionnaires discussed earlier were utilized to evaluate stress or stress-like
symptoms.

4.1 Impact on Mindfulness Level and Stress Symptoms of 19 Cancer Patients

Birnie, Garland, & Carlson conducted a study to assess the impact of an 8-week MBSR
intervention on the mindfulness level and stress symptoms of 19 cancer patients and their partners
at a Cancer Centre in Calgary, Canada [36]. In this subsection, only the results of the effectiveness of
the cancer patients are presented. Later in Sect. 5, the results from cancer patients would compare
with those from the general healthy partners to exemplify the impact difference of the MBSR
intervention on two distinct populations i.e., cancer patients versus heathy adults.

The patient participants had an average age of 62.9 + 7.37, with 52.4% being female, and an
average of 24.36 + 32.16 months since diagnosis. The MAAS measured individual differences in
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mindful strength, while the C-SOSI gauged physical and psychological responses to stress. Although
participants' partners were included in the intervention, their outcomes were not factored into the
effectiveness calculation.

The MAAS score based on 16 intervention participants increased from 4.22 + 0.71 measured at
pre-intervention to 4.36 + 0.65 gauged at post-intervention with p = 0.02 (Birnie, Garland, & Carlson
2010:1006). The intervention effectiveness on mindfulness can be calculated to be 3.31% [=100% x
(4.36-4.22)/4.22], indicating a small but positive improvement.

Following the MBSR intervention, the total C-SOSI score from 19 intervention participants
decreased from 49.45 + 35.40 (at pre-intervention) to 43.58 + 32.10 with p = 0.06 (marginally
statistical significance), which is resulted in an intervention effectiveness on stress of -11.87%
[=100% x (43.58-49.45)/49.45], signifying a moderate reduction in stress symptoms.

4.2 Intervention Effects on Mindfulness and Stress in 13 Women with Breast Cancer

Dobkin investigated the effects of MBSR intervention on mindfulness changes in 13 women
(mean age = 54, range: 37 to 70) who had been diagnosed with breast cancer within the past two
years [37]. The participants, recruited from two university-affiliated hospitals, had completed cancer
treatments within past two years and finished the MBSR intervention requirements, including
answering the MAAS and the PSS-10 questionnaires at pre- and post-intervention.

After the MBSR intervention, MAAS scores increased from 3.98 + 0.87 to 4.43 + 0.73 with p =
0.028 and d (effective size) = -0.52. The corresponding intervention effectiveness for mindfulness
was calculated as 11.31% [=100% x (4.43-3.98)/3.98], indicating a moderate improvement in
mindfulness. The corresponding PSS-10 scores decreased from 20.62 + 5.28 (pre-intervention) to
14.46 +5.92 (post-intervention) with p = 0.008, yielding an intervention effectiveness on perceived
stress of -29.87% [=100% x (14.46-20.62)/20.62-], reflecting a substantial reduction in perceived
stress among women who had completed cancer treatment.

4.3 Effectiveness of MBSR Interventions on 177 Cancer Patients Using MAAS

Garland et al. explored the impact of MBSR intervention on increased mindfulness and improved
stress in 268 cancer patients (age = 53.50 + 10.59, cancer duration = 1.57 + 2.84 years, & female =
84%) at the Tom Baker Cancer Centre in Calgary, Canada, who participated in MBSR interventions
between 2000 and 2008 [38]. Of these patients, 177 completed the MAAS before and after an 8-
week MBSR program.

The MAAS scores (n =177) increased from 3.91 + 0.83 at pre-intervention to 4.27 + 0.76 at post-
intervention (p < 0.001, d = 0.46), indicating a moderate improvement in mindfulness. The
intervention effectiveness on mindfulness, based on MAAS scores, was 9.21% [=100% x (4.27-
3.91)/3.91]. Using the C-SOSI to measure stress symptoms, the intervention effectiveness can be
calculated to be -28.85% [=100% x (40.71-57.22)/57.22], highlighting a significant reduction in stress
symptoms.

4.4 MBSR Intervention in 77 Female-Adult Cancer Patients Using MAAS

Labelle, Campbell, & Carlson delved into the impact of MBSR intervention on mindfulness and
stress-like depressive symptoms in female cancer patients [13]. The study involved 77 adult women
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diagnosed with cancer (average age = 53.08 + 8.86, months since diagnosis = 23.77 + 32.90) recruited
from the waitlist of an MBSR program at the Tom Baker Cancer Centre in Calgary, Canada. The
participants were divided into 46 in the intervention group and 31 in the control group. Stress-like
depressive symptoms were measured using the CESD-10, while mindfulness strength was assessed
through the MAAS.

Labelle, Campbell, and Carlson reported that the MAAS score increased from 3.45 + 0.70 pre-
intervention to 3.76 £ 0.58 post-intervention for the intervention group and from 3.65 £ 0.67 t0 3.58
+ 0.71 for the control group [13]. The calculated intervention effectiveness for mindfulness was
11.01% {=100% x [(3.76-3.45) - (3.58-3.65)]/3.45}, indicating a moderate enhancement. The CESD-
10 score decreased from 10.65 = 7.06 to 7.02 + 5.93 at post-intervention for the intervention group
and from 7.55 + 4,98 to 7.13 + 5.33 for the control group. The corresponding intervention
effectiveness on stress-like depressive symptoms was -30.14% {=100% x [(7.02-10.65) - (7.13-
7.55)]/10.65}, demonstrating a significant reduction.

4.5 Interventions Effectiveness in 136 Cancer Patients Using MAAS

Labelle et al. explored the effects of an 8-week MBSR intervention on mindfulness and
psychological functioning in 75 cancer patients (age = 54.8 + 9.9, female = 89.3%, months since
diagnosis = 25.2 + 41.9) in the intervention group and 61 cancer patients (age = 54.4 £ 10.3, female
=80.3%, months since diagnosis = 25.3 + 57.1) in the control group [39]. In the terminology used by
Labelle et al. [39], the 8-week MBSR intervention is known as the 8-week Mindfulness-Based Cancer
Recovery (MBCR) program [40].

The MAAS was used to measure the status of mindfulness status, while the C-SOSI was applied
to gauge stress symptoms. Scores were measured at pre-intervention (baseline), middle-
intervention (the end of the 4-week of the intervention), and post-intervention (the end of the 8-
week of the intervention).

The MAAS increased from 3.63 + 0.77 at pre-intervention to 3.78 + 0.64 at mid-intervention and
to 4.04 £ 0.62 at post intervention for the intervention group while the score changed from 3.57
0.76 at pre-intervention to 3.60 + 0.71 at mid-intervention, and to 3.60 + 0.76 at post-intervention
for the control group. The corresponding intervention effectiveness on mindfulness for cancer
patients can be found to be 3.31% {=100% x (3.78-3.63) - (3.60-3.57)]/3.63} at mid-intervention and
10.47% {=100% x (4.04-3.63) - (3.60-3.57)]/3.63} at post-intervention, which represents a moderate
10.47% mindfulness increase.

The total C-SOSI score decreased from 55.48 + 29.37 at pre-intervention to 46.65 + 23.31 at med-
intervention, and to 40.05 + 23.40 at post-intervention for the intervention group, while the CSSI
score varied from 60.98 + 26.15 at pre-intervention to 55.36 + 30.58 at mid-intervention, and to
58.75 + 28.77 at post-intervention for the control group. The corresponding intervention
effectiveness on stress reduction for cancer patients can be found to be -5.79% {=100% x (46.65-
55.48) - (55.36-60.98)]/55.48} at mid-intervention and -23.79% {=100% x (40.05-55.48) - (58.75-
60.98)]/55.48} at post-intervention, representing a significant reduction in stress symptoms.

4.6 MBSR Intervention on Stress Reductions in 57 Breast-Cancer Survivors

Matousek & L3a Dobkin conducted an MBSR intervention to investigate its impact on stress
symptoms and mindfulness levels in women after breast cancer treatment [41]. From 2006 to 2009,
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fifty-nine adult women (age = 56.4 + 10.2, months since completion of treatment = 28.9 + 58.8),
without concurrent psychiatric disorders, and having completed medical treatment for breast cancer,
recruited. Fifty-seven participants successfully completed all requirements of the intervention. The
MAAS was used to quantify changes in mindfulness, while the PSS-10 measured perceived stress as
the health outcome.

The MAAS score increased from 3.91 + 0.82 pre-intervention to 4.35 + 0.68 post-intervention with
d =-0.77 and p = 0.0001, while the PSS-10 score decreased from 17.95 * 6.05 pre-intervention to
14.07 = 6.17 post-intervention with d = 0.64 and p = 0.0001. The corresponding intervention
effectiveness on mindfulness can be computed to be 11.25% [=100% x (4.35-3.91)/3.91],
representing a moderate improvement in mindfulness. The effectiveness on perceived stress
became -21.62% [=100% x (14.07-17.95)/17.95], indicating a substantial reduction in perceived
stress after the intervention for breast cancer survivors.

4.7 Effects of MBSR Interventions lon 69 Breast Cancer Survivors

Schellekens et al. implemented an 8-week MBSR intervention with slight modifications to assess
its effects on 69 breast cancer survivors using the MAAS and the C-SOSI to measure the changes of
the mindfulness status and the symptoms of stress, respectively [42]. Among 271 participants
recruited from Canada, sixty-nine (age = 54.9 + 9.2 & months since diagnosis = 24.5 + 18.0)
completed all intervention requirements.

Following the intervention, the MAAS score changed from 3.81 + 0.86 pre-intervention to 4.16 +
0.98 with p = 0.872 (statistically insignificant) and Cohen’s d =0.28. The associated total C-SOSI score
decreased from 67.98 + 28.21 to 48.77 + 27.83 with p = 0.003 and d = 0.35 (Schellekens et al., 2017:
418). The corresponding intervention effectiveness was 9.19% [=100% x (4.16-3.81)/3.81] for
mindfulness enhancement and -28.26% [=100% x (48.77-67.98)/67.98] for stress reduction, As
shown, the intervention had a moderate impact on mindfulness enhancement and a significant
effect on reducing perceived stress for breast cancer survivors.

4.8 Intervention Effectiveness on Mindfulness and Stress of 76 Young Adults with Cancer

Victorson et al. investigated the impact of an MBSR intervention on changes in mindfulness and
perceived stress in young adults with cancer [14]. One-hundred twenty-six young adults diagnosed
with cancer (mean year since diagnosis = 2.06) were recruited from a large cancer center in the
Midwestern USA to participate in the MBSR program. They were randomly assigned to either an
MBSR intervention group (n = 67, age = 33.01 + 4.42 & female = 80.6%) or a waitlist control group
(n=59, age =32.56 £ 5.14, female = 76.3%). Thirty-five participants in the MBSR intervention group
completed all intervention requirements, while forty-one participants in the control group reported
all required assessments. The MAAS was used to assess changes in mindfulness, while the PSS-4 was
applied to gauge changes of perceived stress at pre-intervention, immediate post-intervention, and
8-week after post-intervention.

For the intervention group, the MASS score changed from 3.88 + 0.88 at pre-intervention to 3.65
1 0.82 at post-intervention, and to 3.91 + 0.93 at 8-week after post-intervention with p = 0.403
(statistical insignificance) [14]. The MASS score for the control group varied from 4.12 + 0.82 at pre-
intervention to 3.98 £ 0.76 at post-intervention, and to 4.00 + 1.04 at 8-week after intervention with
p = 0.554 (statistical insignificance).
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The corresponding intervention effectiveness on mindfulness can be found as -2.32% {=100% x
[(3.65-3.88) - (3.98-4.12)]/3.88} at post-intervention and as 3.87% {=100% x [(3.91-3.88) - (4.00-
4.12)]/3.88} mindfulness at 8-week after post-intervention. It was surprised to find that a negative
effectiveness (a decline) on mindfulness by the MBSR intervention. Also, it was found that the
increase of mindfulness during the 8-week follow-up period is much larger than the mindfulness
reduction during the intervention (the follow-up period is helpful to enhance mindfulness).

The PSS-4 score for perceived stress changed from 7.00 * 2.46 pre-intervention to 5.86 + 2.79
post-intervention and to 5.82 + 2.52 at 8 weeks after post-intervention with p = 0.147 (statistical
insignificance). For the control group, the corresponding score varied from 7.31+2.79 t06.65 +2.83
and to 6.55 + 2.82 with p = 0.026 (statistically significant). The intervention effectiveness on
perceived stress was -6.86% {=100% x [(5.86-7.00) - (6.65-7.31)]/7.00} at post-intervention and -
6.00% {=100% x [(5.82-7.00) - (6.55-7.31)]/7.00} at 8 weeks after post-intervention. These results
indicate a 6.86% reduction in perceived stress immediately after intervention and a 6.00% reduction
at 8 weeks after post-intervention, highlighting the effectiveness on stress symptoms increases 0.86%
[=-6.00 - (-6.86)] during the 8-week follow-up period (the follow-up period is unhelpful to reduce
stress symptoms).

5. Comparisons of MBSR Intervention on Two Distinct Populations and Mindfulness Measured by
Two Instruments

This section presents two comparisons. The first examines the effectiveness differences of MBSR
intervention on two distinct populations: cancer patients and general healthy partners. The second
compares mindfulness measurements using two different instruments: MAAS and the Five Facet
Mindfulness Questionnaire (FFMQ).

5.1 Comparison of Mindfulness and Stress between Cancer Patients and Their Partners

As presented in Sect. 4.1, the effectiveness of MBSR intervention on cancer patients was studied.
In this subsection, the trial data reported by Birnie, Garland, & Carlson [36], is further studied to
calculate the effectiveness of MBSR intervention on the partners of the cancer patients for
comparing with those from the cancer patients.

Since none of the partners had prior cancer diagnoses or major health issues, they were
considered generally healthy adults. In the study by Birnie, Garland, & Carlson [36], the 21 cancer
patients and their partners were all in heterosexual relationships, with 20 couples married and one
common-law. Partners had an average age of 62.8 +9.34 years, with ten (47.6%) being female, while
cancer patients had an average age of 62.9 + 7.37. Of the 21 partners, 16 completed the MAAS for
mindfulness assessments, while 19 filled out the C-SOSI for stress evaluation.

The MAAS score for 16 healthy partners increased from 4.18 + 0.74 at pre-intervention to 4.53
0.60 at post-intervention (p = 0.02), indicating an intervention effectiveness on mindfulness of 8.37%
[=100% x (4.53-4.18)/4.18] [36]. Comparatively, the effectiveness of the intervention on mindfulness
for 16 cancer patients was 3.31% at post-intervention. Thus, the mindfulness advancement for
healthy partners was 253% (=100% x 8.37%/3.31%) higher than that for cancer patients.

Following the MBSR intervention, the total C-SOSI score from the 19 healthy partners decreased
from 38.80 + 29.27at pre-intervention to 29.68 + 16.19 at post-intervention (p = 0.06), signifying a
significant reduction in stress symptoms. The corresponding effectiveness on stress reduction for
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the 19 cancer patients was -11.87%. Comparing these effectiveness results, stress symptom
reduction in healthy adult partners was 200% higher than that in cancer patients. This comparison
study indicates that the impact of MBSR intervention on healthy adults is much more effective (200%
to 250% improvement) than on cancer patients.

5.2 Comparison of Mindfulness Levels Measured by MAAS and FFMQ

Garland et al. [38] utilized both MAAS and FFMQ to measure mindfulness changes in 268 cancer
patients through MBSR intervention. While their MAAS-based results are presented in Sect. 4.3, here
we utilize the FFMQ data reported by Garland et al. to estimate corresponding effectiveness and
study differences in mindfulness measurement by MAAS and FFMQ.

FFMQ is a 39-item self-administered questionnaire measuring five facets of mindfulness:
Observing, Describing, Nonjudging, Nonreactivity, and Acting with awareness [43]. Scores closer to
5 indicate more mindfulness, while scores closer to 1 indicate less mindfulness. Combining facet
scores produces an overall mindfulness score, divided by the number of items for an average
category score. Both MAAS and FFMQ are widely validated and popular measures of mindfulness
(39, 43].

Among the 268 cancer participants, 177 completed MAAS and 91 completed FFMQ before and
after an 8-week MBSR intervention. Garland et al. reported FFMQ scores for each facet of
mindfulness. Here, the total FFMQ score, which was obtained by adding each of the five-facet scores,
increased from 123.91 + 25.87 at pre-intervention to 138.87 + 24.54 at post-intervention, reflecting
an effectiveness on mindfulness of 12.07% [=100% x (138.87-123.91)/123.91].

Comparatively, effectiveness on mindfulness based on MAAS scores was 9.21%. Thus,
effectiveness on mindfulness measured by FFMQ is 31.05% [=100% x (12.07%-9.21%)/9.21%] higher
than that measured by MAAS, likely due to FFMQ's broader coverage of mindfulness facets. Note
that MAAS is a single-factor scale that quantifies the frequency of experiencing mindful states over
time, whereas FFMQ is composed of five different domains thought to encompass various
components of mindfulness.

Let's consider another study by Labelle et al. that used both MAAS and FFMQ to study
mindfulness effects of an 8-week MBSR intervention in 136 cancer participants [39]. While the
MAAS-based results were presented in Sect. 4.5, here we continue with studying mindfulness
changes using FFMQ. Of these 136 patients, 75 were in the intervention group, and 61 participated
in the control group.

Labelle et al. [39] reported that the total FFMQ score (by adding each of the five-facet scores)
increased from 125.00 + 26.76 at pre-intervention to 140.11 + 24.78 at post-intervention for the
intervention group, while for the control group, it varied from 123.05 + 27.72 at pre-intervention to
122.30 + 28.81 at post-intervention. The associated intervention effectiveness on mindfulness
enhancement was 12.69% {=100% x (140.11-125.00) - (122.30-123.05)]/125.00}. Comparatively, the
effectiveness based on MAAS scores was 10.47%. Thus, the effectiveness measured by FFMQ was
21.20% higher than that by MAAS, consistent with the earlier comparison findings.

In summary, both MAAS and FFMQ scores showed significant increases in mindfulness after
MBSR intervention. FFMQ tended to yield 20-30% higher scores, suggesting it provides higher scale
resolution for measuring mindfulness.
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6. Data Summary, Linear Regression, and Trendlines

The investigation into the effectiveness of MBSR interventions on cancer patients and survivors
is encapsulated in the synthesis of findings from eight articles, summarized in Table 1. The range of
effectiveness on mindfulness, as measured by the MAAS, spans from -2.32% to 11.31%. The mean
and SD of 7.93 + 4,90, coupled with a coefficient of variance (CV) of 61.79%, showcase the variability
in mindfulness outcomes. Correspondingly, stress or stress-like changes exhibit a range from -6.86%
to -30.14%, with a mean and SD of -22.58 + 8.77 and a CV of 38.84%, indicating variability in stress
responses.
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Table 1 Effectiveness of MBSR Intervention on mindfulness and cancer-related symptoms.

Using control  Effectiveness on Stress or stress like

First author [Reference Participants (number Age [year] Mean £ SD
[ ) P ( ) ge [year] group data mindfulness [%] Effectiveness [%]
Birnie et al. [36] Cancer patients (19) 62.9+7.37 No 3.31 -11.87 (stress by C-SOSI)
Dobkin [37] Breast cancer patients (13) 37 to 70 (mean = 54) No 11.31 -29.87 (stress by PSS-10)
Garland et al. [38] Cancer patients (177) 53.50 £ 10.59 No 9.21 -28.85 (stress by C-SOSI)
. -30.14 (stress-like by
Labelle et al. [13] Women with cancer (77) 53.08 + 8.86 Yes 11.01
CESD-10)
Labelle et al. [39] Cancer patients (136) 54.63 + 10.04 Yes 10.47 -23.79 (stress by C-SOSI)
Matousek et al. [41] Breast cancer patients (57) 56.4 +10.2 No 11.25 -21.62 (stress by PSS-10)
Schellekens et al. [42] Breast cancer patients (69) 54.9+9.2 No 9.19 -28.26 (stress by C-SOSI)
Victorson et al. [14] Young adults with cancer (76) 33.01+4.42 Yes -2.32 -6.86 (stress by PSS-4)
Lo 793+490(CV= -22.58+8.77(CV=
Mean + Std deviation - - -
61.79%) 38.84%)
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The statistical significance of the data sets for mindfulness and stress groups was evaluated
through a t-test using the Excel package. The resulting p-value, less than 0.0004, establishes the
statistical significance of the observed differences, underscoring the effectiveness of MBSR
interventions.

To further explore the relationship between mindfulness enhancement and stress reduction, a
linear regression analysis was conducted using Excel. Figure 1 visually represents the best-fit linear
regression trendline, equations, and the associated coefficient of determination (R-squared value or
R?), where the eight solid diamonds correspond to the eight data pairs reported in Table 1. As shown,
the dashed trendline equation, Stress [%] = -1.6239 x Mindfulness [%] - 9.7074, exhibits an R? of
0.8221. The proximity of R? to the perfect score of 1.0 suggests the dashed trendline is a reliable and
strong correlation, making this trendline a valuable tool for predicting stress reduction based on

mindfulness enhancements.
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Figure 1 Trendline between mindfulness enhancement and stress or stress-like reduction

for cancer patients and survivors.

Acknowledging the importance of baseline conditions, the analysis considers the pre-
intervention state, where both mindfulness and stress exhibit zero change. Imposing the constraint
of setting the intercept to zero in Excel, a solid trendline equation is derived: Stress [%] = -2.5416 x
Mindfulness [%]. This solid trendline is particularly useful for predicting stress reduction, when
mindfulness enhancement values are relatively small, saying below 3%.

However, caution is warranted when forcing the intercept to zero in regression analysis. The
algorithm adopted by Excel, asillustrated by Cross Validated, may not consistently compute R? values.
Hence, R%is not presented for the intercept-constrained trendline [44]. The R? of the unconstrained
trendline (dashed line) can serve as a benchmark, offering insight into the accuracy of the regression
trendline.

The above discussion emphasizes the importance of considering baseline conditions and

highlights potential limitations when imposing constraints in regression analysis.
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7. Further Discussions of Results

Within the two effectiveness data sets outlined in Table 1, a notable observation is the Coefficient
of Variation (CV) for the effectiveness on mindfulness in the cancer population, which stands at a
very high value, i.e.,, CV = 61.79%. This value is approximately 60% higher than that of the
effectiveness on stress reduction. Such a substantial difference highlights the relatively high
variability in the mindfulness data for the cancer population.

The CV serves as a metric to evaluate the relative variability of data, offering a means to compare
the risk or volatility of different datasets. A CV exceeding 50%, particularly as seen here, suggests a
wide range of observations and may indicate the presence of uncontrolled variables or factors
influencing outcomes. These uncontrolled variables could stem from measurement errors or
inconsistencies in data collection methods. Inappropriate instruments or questionnaires, lack of
specificity in measurement tools, or the inclusion of too many types of cancers in data collection
(resulting in high variability) could contribute to this. Consequently, the high CV specifically raises
concerns about the suitability of the MAAS questionnaire, used to quantify mindfulness levels for
the cancer population.

Moreover, as reported in Table 1, the intervention data reported by Victorson et al. [14] reveals
a unique scenario where mindfulness enhancement is negative at -2.32% (indicating a decrease in
mindfulness level), while stress symptoms simultaneously reduce by 6.86%. This outlier contradicts
the remaining seven observations, where MBSR interventions are expected to increase mindfulness
levels, subsequently reducing stress or stress-like symptoms. The negative effectiveness data
reported by Victorson et al. [14] also raises doubts about the appropriateness of using the MAAS to
gauge mindfulness levels in the cancer population. Furthermore, the p-value associated with
Victorson et al.'s analysis is notably larger than 0.05, indicating that the reported data lacks statistical
significance.

8. Concluding Remarks

In this comprehensive assessment of eight MBSR intervention studies, our focus has been on
understanding the impact of MBSR on mindfulness strength and stress (or stress-like) symptoms in
individuals diagnosed with cancer. The results overwhelmingly support the positive effects of MBSR
interventions, revealing increased mindfulness levels as measured by MAAS and a concurrent
reduction in perceived stress, assessed through validated questionnaires. The strong correlation
between the rise in mindfulness and the decline in perceived stress, as evidenced by linear
regression trendlines, emphasizes the major finding that cancer patients experience psychological
benefits by reducing stress-related symptoms following participation in the MBSR intervention, and
that increases in mindfulness were related to improvements in psychological functioning,
particularly in reducing stress.

Moreover, the estimated effectiveness of MBSR interventions on two different populations, i.e.,
cancer patients and healthy partners, reveals that the impact of the MBSR intervention on healthy
adults is significantly more pronounced than that on cancer patients, with stress reduction in healthy
partners being 200% more than that of cancer patients, and the mindfulness advancement for
healthy partners being 250% higher than that of cancer patients.

However, notable concerns arise regarding the reliability of the mindfulness data set for the
cancer population, evidenced by a relatively high Coefficient of Variation (CV) of 61.79%, particularly
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in the data used for quantifying stress or stress-like symptoms. This inconsistence in data may stem
from the absence of a control group in five of the eight cases studied, potentially compromising
causal attributions regarding observed changes in mindfulness and stress. Thus, future intervention
trials should prioritize the inclusion of control groups to bolster methodological robustness.

Looking ahead, while the MAAS remains the gold standard for mindfulness assessment, we
suggest for exploring alternative measures such as the Five Facet Mindfulness Questionnaire (FFMQ).
Known for its comprehensive evaluation of mindfulness components, FFMQ offers valuable insights
into how various facets of mindfulness correlate with stress alleviation and mood outcomes. Our
findings indicated that FFMQ scores may provide a 20-30% higher scale resolution than MAAS,
highlighting its potential for more nuanced mindfulness assessment.

Furthermore, it is crucial to acknowledge a limitation of the present study: the inclusion of only
participants who completed both pre- and post-intervention assessments, potentially biasing
outcomes toward those who initially began the intervention. This limitation, coupled with variations
in participant numbers between variables, hinders generalizability to the broader population and
may not fully reflect the experiences of those who opt out of such interventions. Thus, future
intervention studies should employ diverse approaches to enhance measurement control and
methodologies, as outlined by Tseng [45].

In summary, this study offers valuable insights into the effectiveness of MBSR interventions in the
context of cancer while identifying avenues for further research and improvement.

Acknowledgments

The author would like to acknowledge and thank Professor Jenn-Yun Tein of Arizona State
University for her helpful comments and suggestions during conducting the research presented in
this article.

Author Contributions

AAT is the sole author.
Competing Interests

The author has declared that no competing interests exist.
References

1. Burke A, Lam CN, Stussman B, Yang H. Prevalence and patterns of use of mantra, mindfulness
and spiritual meditation among adults in the United States. BMC Complement Altern Med. 2017;
17:316.

2. Tseng AA. Meditation practices by Chinese Buddhists during COVID-19 pandemic: Motivations,
activities, and health benefits. Contemp Buddhism. 2022; 23: 84-107.

3. American Cancer Society. Practice mindfulness and relaxation [Internet]. Atlanta, GA: American
Cancer Society; 2023. Available from:
https://www.cancer.org/cancer/survivorship/coping/practice-mindfulness-and-
relaxation.html.

4, Kabat-Zinn J. Mindfulness. Mindfulness. 2015; 6: 1481-1483.

Page 17/20


https://www.cancer.org/cancer/survivorship/coping/practice-mindfulness-and-relaxation.html
https://www.cancer.org/cancer/survivorship/coping/practice-mindfulness-and-relaxation.html

OBM Integrative and Complementary Medicine 2024; 9(1), doi:10.21926/obm.icm.2401019

5.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Grossman P, Niemann L, Schmidt S, Walach H. Mindfulness-based stress reduction and health
benefits: A meta-analysis. J Psychosom Res. 2004; 57: 35-43.

Khoury B, Sharma M, Rush SE, Fournier C. Mindfulness-based stress reduction for healthy
individuals: A meta-analysis. J Psychosom Res. 2015; 78: 519-528.

Chiesa A, Serretti A. Mindfulness-based stress reduction for stress management in healthy
people: A review and meta-analysis. J Altern Complement Med. 2009; 15: 593-600.

Fisher V, Li WW, Malabu U. The effectiveness of mindfulness-based stress reduction (MBSR) on
the mental health, HbA1C, and mindfulness of diabetes patients: A systematic review and meta-
analysis of randomised controlled trials. Appl Psychol Health Well Being. 2023; 15: 1733-1749.
Kabat-Zinn J. Mindfulness-based stress reduction (MBSR). Constr Hum Sci. 2003; 8: 73-83.
Evans S, Wyka K, Blaha KT, Allen ES. Self-compassion mediates improvement in well-being in a
mindfulness-based stress reduction programina community-based sample. Mindfulness. 2018;
9:1280-1287.

Arlt Mutch VK, Evans S, Wyka K. The role of acceptance in mood improvement during
mindfulness-based stress reduction. J Clin Psychol. 2021; 77: 7-19.

Accoto A, Chiarella SG, Raffone A, Montano A, de Marco A, Mainiero F, et al. Beneficial effects
of mindfulness-based stress reduction training on the well-being of a female sample during the
first total lockdown due to COVID-19 pandemic in Italy. Int J Environ Res Public Health. 2021;
18:5512.

Labelle LE, Campbell TS, Carlson LE. Mindfulness-based stress reduction in oncology: Evaluating
mindfulness and rumination as mediators of change in depressive symptoms. Mindfulness.
2010; 1: 28-40.

Victorson D, Murphy K, Benedict C, Horowitz B, Maletich C, Cordero E, et al. A randomized pilot
study of mindfulness-based stress reduction in a young adult cancer sample: Feasibility,
acceptability, and changes in patient reported outcomes. Psychooncology. 2020; 29: 841-850.
Chiesa A, Malinowski P. Mindfulness-based approaches: Are they all the same? J Clin Psychol.
2011; 67:404-424.

Jensen CG, Vangkilde S, Frokjaer V, Hasselbalch SG. Mindfulness training affects attention-or is
it attentional effort? J Exp Psychol Gen. 2012; 141: 106-123.

Tao S, Geng Y, Li M, Ye J, Liu Z. Effectiveness of mindfulness-based stress reduction and
mindfulness-based cognitive therapy on depression in poststroke patients-A systematic review
and meta-analysis of randomized controlled trials. J Psychosom Res. 2022; 163: 111071.
Geiger C, Cramer H, Dobos G, Kohl-Heckl WK. A systematic review and meta-analysis of
mindfulness-based stress reduction for arterial hypertension.J Hum Hypertens. 2023; 37: 161-
169.

Kabat-Zinn J. An outpatient program in behavioral medicine for chronic pain patients based on
the practice of mindfulness meditation: Theoretical considerations and preliminary results. Gen
Hosp Psychiatry. 1982; 4: 33-47.

Kabat-Zinn J. Full catastrophe living: Using the wisdom of your body and mind to face stress,
pain, and illness. New York, NY: Delacorte; 1990.

Carmody J, Baer RA. Relationships between mindfulness practice and levels of mindfulness,
medical and psychological symptoms and well-being in a mindfulness-based stress reduction
program. J Behav Med. 2008; 31: 23-33.

Page 18/20



OBM Integrative and Complementary Medicine 2024; 9(1), doi:10.21926/obm.icm.2401019

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Carlson LE, Brown KW. Validation of the mindful attention awareness scale in a cancer
population. J Psychosom Res. 2005; 58: 29-33.

Brown KW, Kasser T. Are psychological and ecological well-being compatible? The role of values,
mindfulness, and lifestyle. Soc Indic Res. 2005; 74: 349-368.

Tseng AA. Effectiveness of meditation-based interventions on health problems caused by
COVID-19 pandemic: Narrative review. Int J Yoga. 2023; 16: 72-78.

Johnson VE. Revised standards for statistical evidence. Proc Natl Acad Sci. 2013; 110: 19313-
19317.

Durlak JA. How to select, calculate, and interpret effect sizes. J Pediatr Psychol. 2009; 34: 917 -
928.

Rosenthal R, Cooper H, Hedges L. Parametric measures of effect size. In: The handbook of
research synthesis. New York, NY: Russell Sage Foundation; 1994. pp. 231-244.

University Libraries. SPSS tutorials: Pearson correlation [Internet]. Kent, OH: Kent State
University; 2023. Available from: https://libguides.library.kent.edu/SPSS/PearsonCorr.

Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J Health Soc Behav.
1983; 24: 385-396.

Carlson LE, Thomas BC. Development of the Calgary symptoms of stress inventory (C-SOSI). Int
J Behav Med. 2007; 14: 249-256.

Radloff LS. The CES-D scale: A self-report depression scale for research in the general population.
Appl Psychol Meas. 1977; 1: 385-401.

Andresen EM, Malmgren JA, Carter WB, Patrick DL. Screening for depression in well older adults:
Evaluation of a short form of the CES-D. Am J Prev Med. 1994; 10: 77-84.

American Psychological Association. Psychological distress [Internet]. Washington, D.C.:
American Psychological Association; 2023. Available from:
https://dictionary.apa.org/psychological-distress.

Misono S, Weiss NS, Fann JR, Redman M, Yueh B. Incidence of suicide in persons with cancer. J
Clin Oncol. 2008; 26: 4731-4738.

Walker J, Hansen CH, Martin P, Sawhney A, Thekkumpurath P, Beale C, et al. Prevalence of
depression in adults with cancer: A systematic review. Ann Oncol. 2013; 24: 895-900.

Birnie K, Garland SN, Carlson LE. Psychological benefits for cancer patients and their partners
participating in mindfulness-based stress reduction (MBSR). Psychooncology. 2010; 19: 1004-
1009.

Dobkin PL. Mindfulness-based stress reduction: What processes are at work? Complement Ther
Clin Pract. 2008; 14: 8-16.

Garland SN, Tamagawa R, Todd SC, Speca M, Carlson LE. Increased mindfulness is related to
improved stress and mood following participation in a mindfulness-based stress reduction
program in individuals with cancer. Integr Cancer Ther. 2013; 12: 31-40.

Labelle LE, Campbell TS, Faris P, Carlson LE. Mediators of mindfulness-based stress reduction
(MBSR): Assessing the timing and sequence of change in cancer patients. J Clin Psychol. 2015;
71:21-40.

Carlson L, Speca M. Mindfulness-based cancer recovery: A step-by-step MBSR approach to help
you cope with treatment and reclaim your life. Oakland, CA: New Harbinger Publications; 2010.

Page 19/20


https://libguides.library.kent.edu/SPSS/PearsonCorr
https://dictionary.apa.org/psychological-distress

OBM Integrative and Complementary Medicine 2024; 9(1), doi:10.21926/obm.icm.2401019

41.

42.

43,

44,

45.

Matousek RH, Dobkin PL. Weathering storms: A cohort study of how participation in a
mindfulness-based stress reduction program benefits women after breast cancer treatment.
Curr Oncol. 2010; 17: 62-70.

Schellekens MP, Tamagawa R, Labelle LE, Speca M, Stephen J, Drysdale E, et al. Mindfulness-
based cancer recovery (MBCR) versus supportive expressive group therapy (SET) for distressed
breast cancer survivors: Evaluating mindfulness and social support as mediators. J Behav Med.
2017; 40: 414-422.

Krdgeloh CU, Henning MA, Medvedev O, Feng XJ, Moir F, Billington R, et al. Mindfulness-based
intervention research: Characteristics, approaches, and developments. London, UK: Routledge;
2019.

Cross Validated. Removal of statistically significant intercept term increases R? in linear model
[Internet]. Stack Exchange Inc; 2022. Available from:
https://stats.stackexchange.com/questions/26176/removal-of-statistically-significant-
intercept-term-increases-r2-in-linear-mo.

Tseng AA. Scientific evidence of health benefits by practicing mantra meditation: Narrative
review. Int J Yoga. 2022; 15: 89-95.

Page 20/20


https://stats.stackexchange.com/questions/26176/removal-of-statistically-significant-intercept-term-increases-r2-in-linear-mo
https://stats.stackexchange.com/questions/26176/removal-of-statistically-significant-intercept-term-increases-r2-in-linear-mo

