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Abstract

Purpose—Religion and spirituality (R/S) are patient-centered factors and often resources for
managing the emotional sequelae of the cancer experience. Studies investigating the relationship
between R/S (e.g., beliefs, experiences, coping) and mental health (e.g., depression, anxiety, well-
being) in cancer have used very heterogeneous measures, with correspondingly inconsistent
results. A meaningful synthesis of these findings has been lacking; thus, the purpose of this study
was to conduct a meta-analysis of the research on R/S and mental health.

Methods—TFour electronic databases were systematically reviewed and 2,073 abstracts met
initial selection criteria. Reviewer pairs applied standardized coding schemes to extract
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correlational indices of the relationship between R/S and mental health. A total of 617 effect sizes
from 148 eligible studies were synthesized using meta-analytic generalized estimating equations;
subgroup analyses were performed to examine moderators of effects.

Results—The estimated mean correlation (Fisher z) was 0.19 (95% CI 0.16-0.23), which varied
as a function of R/S dimension: affective, z=0.38 (95% CI 0.33-0.43); behavioral, z=0.03 (95% ClI
-0.02-0.08); cognitive, z=0.10 (95% CI 0.06-0.14); and ‘other,” z=0.08 (95% CI 0.03-0.13).
Aggregate, study-level demographic and clinical factors were not predictive of the relationship
between R/S and mental health. There was little indication of publication or reporting biases.

Conclusions—The relationship between R/S and mental health is generally a positive one. The
strength of that relationship is modest and varies as a function of R/S dimensions and mental
health domains assessed. Identification of optimal R/S measures and more sophisticated
methodological approaches are needed to advance research.
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Introduction

Numerous studies have examined the relationship between religion and spirituality (R/S)
and mental health. Reviews of this literature have concluded R/S has a favorable association
with mental health, although there is some heterogeneity in study findings. 2 A growing
part of this literature has examined the relationship between R/S and mental health among
cancer patients and survivors. In the context of cancer, R/S may provide intra- and inter-
personal resources to manage distress and enhance healthy adaptation. Park has suggested
religion is a meaning system that helps individuals cope with significant life stressors and
enhance mental health by fostering meaning-making coping, stress-related growth, and
improved psychological well-being.3 As the literature on this topic continues to develop,
meta-analytic efforts are needed to synthesize disparate findings and focus future
investigation. This report describes the first meta-analysis of the literature on R/S and
mental health in patients with cancer.

Although R/S generally has demonstrated a salutary relationship with mental health in the
context of cancer, results vary. For example, in a large study of cancer survivors, aspects of
spiritual well-being that include having a sense of meaning and peace were strongly
associated with less depression and anxiety, but drawing comfort from one's faith was
weakly associated with greater depression and anxiety.* The relationship between R/S
coping and mental health has yielded mixed findings, with negative®, null8, and positive
relationships’ found in patients with cancer. In addition, certain types of R/S problem-
solving and less negative religious coping have been associated with less cancer-specific
distress in some but not all studies.8-19 Altogether, these results can be difficult to interpret
because the significance and strength of the relationships between R/S and mental health
appear to vary somewhat depending on the particular R/S dimensions and mental health
domains examined. Further contributing to the ambiguity in findings between R/S and
mental health is the overlap in content between measures of spiritual well-being and
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emotional well-being which may ensure and artificially inflate the relationship between R/S
and mental health,11-13

Consequently, to provide a comprehensive summary of the relationship between R/S and
mental health and to quantify and synthesize a large and frequently heterogeneous research
literature, we sought to: 1) identify the R/S and mental health associations that have been the
most and least studied; 2) describe the strength and direction of the R/S and mental health
associations; 3) examine the differences in R/S and mental health associations as a function
of different R/S (including with and without spiritual well-being) and different mental health
variables; and 4) explore the degree to which moderator variables may account for variations
in the relationship between R/S and mental health outcomes. This is one in a series of three
meta-analyses, designed to summarize and synthesize the associations between R/S and
patient-reported physical, 14 mental, and social health outcomes.1®

Definition of terms

R/S was conceptualized a priori as composed of affective, behavioral, and cognitive
dimensions. Measures of affective R/S assessed constructs such as spiritual well-being,
spiritual distress, and spiritual experiences (e.g., “I feel deep inner peace or harmony”).
Measures of behavioral R/S assessed public and private religious activities as well as
positive religious coping. Measures of cognitive R/S assessed specific beliefs or R/S
perceptions. Measures assessing unique or multiple dimensions of R/S were categorized as
‘other’ R/S and included general religiousness, religious affiliation, and religious social
support. See Salsman et al.1® for a more detailed discussion of R/S dimensions.

Mental health was defined a priori as the thoughts and feelings that comprise an individual's
level of psychological well-being. Mental health may be reflected by functioning on both
negative and positive domains. For example, thoughts or cognitions may include ruminative
worries such as fears of recurrence or conversely, appreciation for life. Affect and mood
may be negative (e.g., anxiety, depression) or positive (e.g., happiness, gratitude).

Search strategy

Four electronic databases (PubMed, Psycinfo, CINAHL, and Cochrane Library) were
systematically reviewed using standardized search strategies and controlled vocabulary
terms for R/S (e.g., religio*, spiritual*), cancer (e.g., neoplasms, cancer, leukemia), and
health outcomes (e.g., measure, scale, outcome*). Details regarding the search strategy are
presented in the supplementary material. The searches included studies published in English
from the earliest date available in each database through December 20, 2013. We requested
unpublished studies via professional listservs of the American Psychosocial Oncology
Society (Cancer Survivorship Special Interest Group), Society of Behavioral Medicine
(Cancer Special Interest Group), and the American Psychological Association, Divisions 36
(Religion and Spirituality) and 38 (Health Psychology).
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Inclusion criteria

Studies were included if they: (1) had an adult sample (=18 years old) with a current or past
diagnosis of cancer; (2) assessed an R/S variable; (3) assessed a mental health variable as
described by our a priori definition; and (4) reported an effect size measuring the bivariate
association between R/S and health. Data from intervention studies were included (e.g.,
baseline, pre-intervention effect sizes) except when the relationship between the R/S and
health outcomes was potentially confounded with intervention effects. Descriptive and
measure development/validation studies were included if they otherwise met study inclusion
criteria. Excluded studies were: (1) caregiver or pediatric samples; (2) needs assessments of
R/S or health; (3) qualitative assessments of R/S or health; and (4) R/S intervention studies
in which the intervention was the only index of R/S.

Screening procedures

Four rater pairs reviewed abstracts to determine which articles merited full review. All
abstracts were randomly assigned and reviewed independently by a senior scientist (GF, CP,
TM, AS, or SD) and an early career scientist (JS, HJ) or an advanced graduate student (LG,
AM). Discrepancies were resolved by rater-pair consensus. Studies meeting or possibly
meeting (i.e., unable to determine based on the abstract) all criteria underwent full-text
review. Four rater pairs independently reviewed the full-text articles and entered data
abstracted from the studies. As described above, R/S measures were categorized as affective,
behavioral, cognitive, or ‘other’, and outcome measures were categorized as physical, social,
mental, or other. Data from subscale scores, if available, were used in lieu of total scores to
maximize analytic flexibility and improve interpretability of study findings. Discrepancies
were resolved by rater-pair consensus. When articles provided insufficient data, we
attempted to contact authors for the required details.

Effect size measures

This meta-analysis was limited to studies reporting measures of bivariate association
between R/S and mental health. Thus, the following types of effect size statistics were
included: Pearson product-moment or Spearman rank correlation coefficients, standardized
mean differences between groups, and odds ratios based on dichotomizing two continuous
variables. If an effect size estimate was not directly reported, we attempted to calculate it
based on information provided in the article. Multivariable measures of association, such as
regression coefficients or partial correlation coefficients, were excluded because they are not
directly comparable to measures of bivariate association and present considerable analytic
complications.1’

Effect sizes were coded in a standard way such that a positive relationship between an R/S
dimension and mental health domain reflected more R/S and better mental health. For
purposes of meta-analysis, all reported effect sizes were converted to the Fisher zscale, a
non-linear transformation of Pearson's correlation measure. The Fisher z scale was chosen
because it normalizes and stabilizes the sampling variance of Pearson correlation
coefficients that constitute the majority of effect size measures in the meta-analysis and
because it has an unbounded range.18 Transformation to the z-scale has very little effect in
the range of correlations found in the present analysis (-0.4 < z< 0.4); consequently, the z-
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scale estimates reported below are nearly equivalent to the corresponding values on the scale
of Pearson'sr.

Moderator variables

We also coded the articles to examine the degree to which various demographic and clinical
characteristics moderate the relationships between R/S and mental health. Sample-level
average demographic characteristics included: gender, age, race, and geographic origin.
Clinical characteristics of the samples included: cancer type, stage, and phase in the disease
and survivor trajectory (diagnosis/treatment, post-treatment survivorship, end-of-life, and
mixed).

Meta-analytic procedures

Results

Many studies meeting inclusion criteria provided effect size data for multiple measures of
R/S, multiple measures of mental health outcomes, or both, all based on a common sample
of participants. When assessing the extent of past research using different combinations of
R/S dimensions and mental health outcome measures, we focused on the number of unique
samples (i.e., from different studies) rather than the number of unique effect size estimates,
because estimates based on a common sample of participants are inter-correlated, rather than
independent. In order to address the dependence of effect size estimates drawn from
common studies, a generalized estimating equation (GEE) approach was used to estimate
average effect sizes and meta-regressions, in conjunction with robust variance estimation
procedures. This method produces valid inferences even when effect size estimates drawn
from common studies are not independent, but are instead correlated to an unknown or mis-
specified degree.1® For comparisons between two categories of effect sizes and tests of one-
variable moderators, we employed robust t-tests involving small-sample corrections
proposed by Tipton.20 For simultaneous comparisons among several categories (e.g., for
testing differences across categories of R/S measures) and simultaneous tests of multiple
moderators, we used robust Wald test statistics that follow chi-square reference distributions
when the number of independent studies is large. Weights for the GEE analysis were
determined based on a hierarchical model containing between-study and within-study
random effects.

Study Selection

A total of 2,073 abstracts were identified through electronic databases. Full text articles were
retrieved for 293 studies, covering 2,648 unique effect sizes. After excluding studies that did
not have an eligible mental health outcome, had missing data, or did not report measures of
bivariate association, 617 effect sizes from 148 unique samples were included for this study.
Among excluded effect sizes were 182 multivariable measures of effect from 45 unique
samples; however, bivariate measures of association from 4 of these samples were available
and retained for analysis. Figure 1 provides a flow chart of the selection of studies, and
characteristics of included studies are described in the supplementary material.
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Study Participants

The combined samples included in our analyses comprised over 39,000 cancer patients with
a mean number of 265 (SD=755) patients per sample. Across all included samples, the mean
patient age was 57.1 years (SD=7.3), and the mean percentage of female patients was 69
(SD=28). Sixty-one percent of samples came from North America; of these, the mean
percentage of Caucasian patients was 71 (SD = 32). Across all included samples, 22%
focused on the diagnosis and treatment phase of the cancer continuum, 26% on the post-
treatment survivorship phase, 9% on end-of-life phase, and 43% on multiple phases.
Regarding cancer type, 29% of samples focused exclusively on breast cancer, 20% focused
exclusively on another cancer (e.g., prostate, lung), and 51% were mixed-diagnosis cancer
samples. Regarding stage at diagnosis, 9% focused on patients with early-stage disease (i.e.,
insitu or local), 16% on advanced stage disease (i.e., regional or metastatic), 40% were
mixed, and 34% did not report disease stage.

R/S and Health Combinations

The R/S and mental health associations that have received the most attention are spiritual
well-being (an affective construct) with emotional well-being (33 studies), depression (17
studies), and cancer-specific distress (15 studies). Within the behavioral R/S dimension,
correlations of R/S coping with emotional well-being (17 studies) and depression (14
studies) have been frequently studied. Within the cognitive R/S dimension, spiritual growth
and depression (6 studies) and God-image and emotional well-being (6 studies) have been
examined most frequently. For the *other’ R/S dimension, composite R/S indices and
emotional well-being (11 studies) were most frequently studied. Few studies have employed
cognitive R/S constructs. For example, the relationships between R/S locus of control,
religious orientation, and spiritual decline with any mental health outcomes have been
examined in 3, 4, and 3 studies, respectively.

Meta-analyses

GEE analysis was conducted to determine the average effect size between R/S and mental
health, pooling across all dimensions of R/S. Results are displayed in Table 1. R/S was
significantly associated with mental health (z=.194). Additional analyses were conducted to
determine whether the average effect sizes between R/S and mental health differed by R/S
dimension. Dimensions significantly associated with mental health were affective (z=.380),
cognitive (z=.102), and ‘other’ R/S (z=.080) but not behavioral R/S (z=.028). The
association between mental health and affective R/S was significantly different from the
association of mental health with the other three R/S dimensions (all Ps<.01); associations
of behavioral R/S and cognitive R/S with mental health were significantly different from
each other (P<.01). After accounting for sampling error in the effect size estimates,
differences between R/S dimensions accounted for 38% of the overall variation in the
strength of association between R/S and mental health, including 60% of the between-study
variation. In light of observations about item overlap in measures of spiritual and emotional
well-being, we repeated the analyses of overall R/S with the mental health domain and
subdomains, as well as affective R/S with the mental health domain and subdomains, after
omitting all measures of spiritual well-being. As shown in Table 1, excluding spiritual well-
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being measures from the analysis reduced the association between the overall average
association between R/S and mental health to z=.085 and between affective R/S and mental
health to z=.290; both estimates remained significant.

Differential associations with mental health constructs—Further analyses were
conducted to determine if the R/S and mental health associations varied across different
mental health outcomes (i.e., emotional well-being, depression, anxiety, general distress, and
cancer-specific distress). Table 2 shows the estimated effect sizes between R/S dimensions
and mental health constructs. For R/S overall, the association with anxiety and cancer-
specific distress were weaker than those for depression and emotional well-being (P<.05).
Affective and cognitive R/S were significantly associated with all five categories of mental
health outcomes (z=.269 to .424 and z=.088 to .124, respectively); ‘other’ R/S was
significantly associated with depression and emotional well-being (z=.134 and z=.124,
respectively). Differences were detected in the strength with which the mental health
outcome categories were associated with affective R/S (P < .001) and ‘other’ R/S (P <.
001); within the behavioral and cognitive dimensions, differences among the mental health
outcome categories could not be distinguished (P=.70 and P=.95, respectively).

Affective R/S—To gain a better understanding of which R/S measures accounted for the
significant relationships with mental health outcomes, additional analyses were conducted
with the most frequently used R/S measures within the affective, cognitive, and ‘other’ R/S
dimensions. For the affective R/S dimension, spiritual well-being and spiritual distress were
the most common R/S subdimensions, used in 53 and 18 different studies, respectively.
Spiritual well-being was significantly associated with each of the five categories of mental
health outcomes (z=.272 to .482), and its average correlation with mental health outcomes
differed by category (P<.001); specifically, the association with cancer-specific distress was
significantly lower than the association with the other four mental health outcomes. Spiritual
distress was significantly associated with emotional well-being, general distress, and
depression (all Ps<.01), but not with anxiety or cancer specific distress; however, it should
be noted that <5 independent studies contributed to the estimated associations with the latter
categories. Differential associations across mental health outcomes could not be
distinguished (P=.22).

Again, in light of observations about item overlap in measures of spiritual and emotional
well-being, we repeated the analyses of affective R/S with the mental health subdomains,
after omitting all measures of spiritual well-being. Omitting measures of spiritual well-being
reduced the associations between R/S overall and each mental health subdomain by
between .056 (for cancer-specific distress) and .128 (for emotional well-being); all estimates
except for anxiety remained statistically significant (Table 2). After omitting measures of
spiritual well-being, affective R/S remained significantly associated with emotional well-
being, general distress, and depression, but not with anxiety or cancer-specific distress.
Notably, the estimated association between affective R/S and anxiety was greatly reduced,
from z=.340 t0.146 (Table 2).

Cognitive R/S—In the cognitive R/S dimension, the most common construct was spiritual
growth (e.g., spiritual change subscale of the Posttraumatic Growth Inventory), used in 11
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studies. The average level of association between spiritual growth and mental health
outcomes was small (z=.079) and did not differ across mental health outcome categories
(P=.14).

Other R/S—For the ‘other’ R/S dimension, composite measures of R/S were used in 20
distinct samples. Their average level of association with mental health outcomes was low
(z=.092), but differed by mental health outcome category (P<.001). Composite indices were
significantly associated with depression (z=.127), emotional well-being (z=.147), and
general distress (z=.108), but not with anxiety (P=0.87) or cancer-specific distress (P=0.77).

Moderator analyses

We examined study-level averages of socio-demographic (i.e., age, gender, geographic
origin of study, race) and clinical variables (cancer type, stage, and phase in the continuum
from treatment through survivorship) as potential moderators of the magnitude of effect size
between R/S dimensions and mental health outcomes. No moderators were statistically
significant (Ps>.09).

Reporting bias

A pervasive concern in meta-analysis is the possibility that published or reported effect sizes
are not representative of the results of all completed studies.?! Such reporting bias can arise
if studies describing statistically significant results are most likely to be published, or if
authors selectively report specific results based on their statistical significance (which can
occur even if the full study is published). We consider it implausible that entire studies
would go unreported based on the statistical insignificance of the bivariate association
between R/S and mental health outcome variables, particularly because these associations
were not the central focus of most studies. However, censoring of individual effect sizes is a
plausible concern, and could affect the results of a meta-analysis by artificially inflating
estimates of the average association between R/S measures and mental health outcomes. We
assessed the threat of reporting bias through visual inspection of funnel plots and sensitivity
analysis.

Figure 2 presents funnel plots of the reported effect size estimates within each R/S
dimension. The plots do not display noticeable asymmetry that would indicate reporting
bias, with the possible exception of the ‘other’ R/S dimension. A cluster-robust variant of
Egger's test did not detect reporting bias (P=.24).22 The plots do make apparent the marked
heterogeneity of effects within each R/S dimension.

We conducted a sensitivity analysis by identifying effect sizes not included in the main
analysis due to missing data, but where it was noted that the effect size was statistically
insignificant. The search process identified 44 effect sizes (from 7 studies) meeting this
criterion, indicating a censoring rate of 6.7%. We tested the sensitivity of the results by
imputing a value of zero for each of these missing effect sizes, then re-running all the
analyses. Most previously reported results were insensitive to the inclusion of the imputed
effect sizes. The most notable changes were that the average effect size in the behavioral
R/S dimension increased to .063 (95% CI -.001-.136) and the average effect size in the
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‘other’ R/S dimension decreased to .045 (95% CI -.039-.129) and was no longer statistically
distinguishable from zero. However, the ‘other’ R/S dimension remained significantly
associated with depression and emotional well-being.

Discussion

This study is the first meta-analysis of the relationships between R/S and mental health
outcomes within the context of cancer. Based on 617 effect sizes from 148 independent
studies and over 39,000 patients at various stages of the cancer care continuum, we found
R/S overall had a positive association with mental health. This positive association remained
even after removing the studies that used spiritual well-being as an R/S predictor variable.
The strength of the relationship between R/S and mental health was relatively modest and
varied as a function of type of R/S dimension (affective, behavioral, cognitive, ‘other’) and
type of mental health outcomes (emotional well-being, general distress, cancer-specific
distress, depression, and anxiety). Demographic and clinical variables were not significant
moderators of the associations between the R/S dimensions and mental health outcomes.

Among the R/S dimensions, affective R/S was the most robust predictor of mental health
outcomes emotional well-being, general distress and depression even when measures of
spiritual well-being were omitted from the analyses. Criticism about item overlap between
predictor and outcome measures in research about R/S and mental health!1-13 has raised
questions about how these findings should be interpreted, especially because it appeared that
this criticism applied to more than a few studies. The present analyses confirmed that the
concern applied to a large portion of the literature; omitting measures of spiritual well-being
reduced the number of studies and number of effect sizes of all R/S and mental health by
27% and 30% and of affective R/S by 71% and 79%, respectively. In light of this criticism,
the findings of a significant association between the various mental health outcomes and R/S
overall and affective R/S when measures of spiritual well-being were excluded is an
important contribution to the research. Spiritual well-being is an important outcome but adds
little value to our understanding of the role of R/S and mental health when used as a
predictor variable.

As further evidence that the relationship between R/S and mental health is not simply due to
the confounding presence of spiritual well-being, both cognitive and ‘other’ R/S dimensions
were significantly, albeit less strongly, related to mental health outcomes. Cognitive R/S was
associated with all mental health outcomes — emotional well-being, general distress, cancer-
specific distress, depression, and anxiety — whereas ‘other’ R/S was associated with
emotional well-being and depression. For cognitive R/S constructs, the perception of
positive changes in one's spiritual life co-occurred with reports of better mental health.
While spiritual growth following a cancer diagnosis and treatment can easily be understood
as a byproduct of higher levels of emotional well-being or even a mental health outcome,
reports of positive psychosocial change following a cancer diagnosis often yield mixed
associations with mental health.23 Accordingly, the presence of a significant relationship
across all mental health outcomes is worth noting. Further research is needed to determine
whether perceived spiritual growth affects mental health or vice versa.
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Within the ‘other’ R/S dimension, composite indices of R/S that assess general religiousness
or assess combinations of affective, behavioral, or cognitive R/S are somewhat common and
related to better emotional well-being and less depression and general distress. Although it is
difficult to parse out which dimensions of R/S within composite measures may be
accounting for the relationships with mental health outcomes, there may be some shared
variance common to all dimensions of R/S that essentially comprises a general factor, or R/S
“g factor.” However, as the field of R/S and health research has evolved and there is greater
interest in more focused questions about how specific aspects of R/S influence health and
for whom, R/S composite measures have limited utility.

In light of the consistent associations in the general population of behavioral R/S measures,
such as frequency of worship attendance, and outcomes such as emotional well-being?4, the
lack of any association with mental health outcomes in our analysis is surprising. Several
factors may have contributed to this. Prayer is one of the most common R/S behaviors
among patients with cancer2® but, as other investigators have described?6, there may be at
least two different associations between frequency of prayer and emotional well-being.
Among patients for whom frequent prayer is a well-established practice, there may be an
inverse association with emotional distress; that is more frequent prayer is associated with
less distress. However, if distressed patients use prayer to seek comfort, cross-sectional
studies will reveal a positive association; that is more frequent prayer is associated with
more distress. These two different effects may dilute or negate an association between this
common R/S behavior and mental health outcomes.

At first glance, the absence of moderation in our analyses is striking. However, it should be
remembered that although differential involvement in R/S for demographic subgroups such
as older adults, women, and racial-ethnic minorities is well-established in both community
and clinical samples27-29, the evidence of the differential impact of R/S on health-related
outcomes for those subgroups is more limited (e.g., Musick et al. 1998,30 Sternthal et al.
201231). It should also be noted that while we tested a number of potential demographic and
clinical moderators, we were able to do so only using study-level aggregate information. A
key limitation of this analysis is aggregation may conceal variation at the patient level,
greatly reducing sensitivity relative to tests based on patient-level characteristics. Thus, our
finding does not rule out the possibility of differences in the effects of R/S for specific
mental health outcomes for one or more demographic or clinical subgroups.

A common concern in meta-analysis is that results may be skewed by publishing or
reporting bias caused when studies with significant findings are more likely to be published
than those with non-significant findings. Our analyses revealed little indication of
publication or reporting bias. Given that our selection strategy included R/S and mental
health outcomes based on descriptive or secondary outcomes and not simply those that were
primary outcomes, we consider our findings robust to potential reporting biases.

This meta-analysis is not without limitations. There may be concerns a meta-analysis of R/S
and cancer obscures important individual differences. Cohen suggested religion can be
considered a type of culture32, and similar to other cultural dimensions, there may be more
within- than between-culture variation for certain types of R/S.33 For example, we did not
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account for the effects of religious affiliation or associated variations in commitment.
Consequently, salient group characteristics may be obscured when aggregated with data
from more heterogeneous samples. Unfortunately, most studies did not provide sufficient
descriptive characteristics to code for homogeneity/heterogeneity of religious affiliation. An
additional limitation was that studies reporting only multivariable measures of association
(e.g., partial correlations, regression coefficients) were excluded due to the lack of
comparability of multivariable- and bivariate effect sizes. The multivariable effect sizes
differed from the retained effect sizes in terms of the distribution of R/S measures and
mental health outcome measures, suggesting that a separate synthesis of these effect sizes is
warranted. Finally, the prevalence of cross-sectional data hinders our ability to infer
causality from these data. The possible bi-directional relationship between R/S dimensions
and mental health cannot be examined, nor can such studies shed light on whether a
common factor contributes to both R/S and mental health. These are important areas for
future research about the contributions of affective R/S to the mental health of cancer
patients.

In summary, this meta-analysis is the first to examine the relationships between R/S
dimensions and mental health outcomes within the context of cancer. Findings underscore
the modest but positive relationships between various aspects of R/S and mental health.
From a population perspective, modest associations can account for substantial effects.
Accordingly, given the large number of patients who describe R/S as one of the, if not the,
most important factor(s) in coping with their illness, it is possible that R/S is serving a
beneficial role in the mental health of a substantial number of patients with cancer. This
meta-analysis has a number of strengths, including the breadth of the literature reviewed, the
categorization of R/S dimensions (affective, behavioral, cognitive, ‘other’) and mental
health outcomes (emotional well-being, anxiety, depression, general distress, cancer-specific
distress), the inclusion of potential clinical and demographic moderating variables, and the
analyses of publication bias.

Although this meta-analysis is an important step toward synthesizing and understanding the
complex relationships between R/S and mental health, future research should focus on
delineating these differential effects. Specifically, the mechanisms accounting for R/S and
mental health are poorly understood and merit greater attention. The investigation of
pathways between R/S and mental health would be aided by the increased use of
psychometrically strong R/S measures. In a number of studies in this meta-analysis,
investigators used psychometrically poor measures of R/S specifically designed for their
study, making clear categorization of measures and thus comparisons of relationships
challenging. Finally, to move the field forward, more rigorously designed studies and
longitudinal approaches are needed to better understand what types of R/S are most
beneficial and for which groups of patients. This information can then be used to provide
better patient-centered care, reduce adverse emotional sequelae of the cancer experience,
and promote greater well-being.
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2,073 abstracts identified
through PubMed, Psyclnfo,
Cochrane Library, and CINAHL
database search; duplicates
removed

v

293 full-text articles reviewed,
containing 2,648 effect sizes

%
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\4

246 unique samples reviewed,
containing 1,377 effect sizes of
mental health outcomes

Vv

\4

148 unique samples included in
meta-analysis, containing 617
effect size estimates

Figure 1. Flow Chart of Selection of Studies

1,271 effect sizes excluded due to
absence of mental health outcome

760 effect sizes excluded
129 had missing data
182 were multivariable effect sizes
449 had ineligible mental health outcome
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Figure 2. Funnel plots of effect sizesversus standard errorsfor each R/Sdimension
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Estimated Associations between Religion/Spirituality and Overall Mental Health

Table 1

Religion/Spirituality Dimension | Estimate (SE) | 95% CI Studies | Effect sizes
All 194 (019)"** | 156-231 | 148 617

All (SpWB excluded) 085 (_013)*** .059-.112 108 433
Affective 380 (_025)*** .330-.431 68 234
Affective (SpWB excluded) 290 (.055)°** | -174-.406 | 20 50
Behavioral .028 (.026) -.024-.080 | 43 133
Cognitive 102 (.018)*** .065-.138 41 160

‘Other’ 080 ('024)** .031-.128 43 90

Note: Estimates are z-scale effect sizes. SE = standard error. Cl = confidence interval. SpWB = spiritual well-being.

*%

p<.01,

*kk

p<.001
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