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Abstract

Background—Meaning and purpose in life are associated with cancer patients’ and survivors’
mental and physical health and also constitute highly valued outcomes in themselves. Because
meaning and purpose are often threatened by cancer diagnosis and treatment, interventions have
been developed to promote meaning and purpose. The present meta-analysis of randomized
controlled trials (RCTs) evaluated effects of psychosocial interventions on meaning/purpose in
adults with cancer and tested potential moderators of intervention effects.

Methods—Six literature databases were systematically searched to identify RCTs of
psychosocial interventions in which meaning or purpose was an outcome. Rater pairs extracted
and evaluated data for quality using PRISMA guidelines. Findings were synthesized across studies
using standard meta-analytic methods, including meta-regression with robust variance estimation
and risk-of-bias sensitivity analysis.

Results—Twenty-nine RCTs were identified, encompassing 82 treatment effects among 2,305
patients/survivors. Psychosocial interventions were associated with significant improvements in
meaning/purpose (g = 0.37, 95% ClI: [0.22, 0.52], p <.0001). Interventions designed to enhance
meaning/purpose (g = 0.42, 95% ClI: [0.24, 0.60]) demonstrated significantly higher effect sizes
than those targeting other primary outcomes (g = 0.18, 95% CI: [0.09, 0.27]; p = .009). Few other
intervention, clinical, or demographic characteristics tested were significant moderators.

Conclusion—Results suggest psychosocial interventions are associated with small-to-medium
effects in enhancing meaning/purpose among cancer patients, comparable benefits to interventions
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designed to reduce depression, pain, and fatigue in patients with cancer. Methodological concerns
include small samples and ambiguity regarding allocation concealment. Future research should
focus on explicitly meaning-centered interventions and identify optimal treatment or survivorship
phases for implementation.

Precis:

The present meta-analysis of randomized controlled trials (RCTs) evaluated effects of
psychosocial interventions on meaning/purpose in adults with cancer and tested potential
moderators of intervention effects.

Results suggest psychosocial interventions are associated with small-to-medium effects in
enhancing meaning/purpose among cancer patients, comparable benefits to interventions designed
to reduce depression, pain, and fatigue in patients with cancer.

Keywords
meta-analysis; cancer; meaning; purpose; interventions

Cancer diagnosis and treatment often disrupt many aspects of daily life, as patients
experience unwelcome changes in their roles and responsibilities, perceptions of control, and
expectations for the future. As a result, existential distress may become pronounced.
Recently, interest has intensified in perceptions of meaning or purpose in life and their
associations with health outcomes among cancer patients and survivors: 2 3, A sense of
meaning and purpose in life refers to the extent to which people perceive the world to be
understandable, feel committed to and motivated by valued goals, and experience their
existence as significant in the larger scheme of the world—that they matter4.

Maintaining a sense that life is meaningful may help manage distress and enhance quality of
life and physical health. Indeed, myriad investigations among cancer patients suggest that
greater meaning in life is associated with more favorable psychological outcomes (e.g., less
depression, hopelessness, and anxiety)® 6: 7. 8.9.10. 11 ang is also—more modestly—
associated with positive physical health outcomes!? 13. 14 Moreover, meaning in life itself
represents an important aspect of patient-reported outcomes inherently valued by

patients1® 16, 17

A recent wave of interventions for cancer patients has been specifically designed to address
existential/spiritual concerns or questions of personal meaningl8: 19. 20, 21, 22, 23, 24, 25, 26
Psychosocial interventions designed to influence a wide array of psychological and even
physical health outcomes might also affect meaning-related endpoints, even if these are not
their singular or primary emphasis (e.g., coping skills, health education, or creative arts
programs). A large and growing research base has evaluated psychosocial interventions for
patients with various malignancies, and many of these trials have included outcomes
concerning meaning or purpose. However, whether these interventions contribute to patients
or survivors’ meaning in life remains unclear. Thus, we conducted a meta-analytic review to
synthesize knowledge regarding psychosocial interventions to promote meaning and to
identify areas needing further research.
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Specifically, we synthesized findings from randomized trials evaluating effects of
psychosocial interventions on meaning or purpose among oncology patients. Our primary
study aim was to determine the magnitude of treatment effects on meaning-related
outcomes. A secondary aim was to examine potential moderating effects of treatment,
clinical, and demographic factors.

Search Strategy

Studies were identified by searching electronic databases (Ovid MEDLINE, Psyclnfo,
CINAHL, EMBASE, Cochrane Central, and Web of Science), emailing professional
listservs, and contacting study authors. Electronic searches were performed through
September 14, 2018. For the MEDLINE search, we used the McMaster multi-term filters
with the best balance of sensitivity and specificity for retrieving randomized controlled trials
(RCTs)27 and systematic reviews28. Detailed search strategies for all databases are available
in the supporting information online (Table A). Unpublished studies were requested from
professional listservs (Society of Behavioral Medicine, American Psychosocial Oncology
Society, and American Psychological Association). We attempted to acquire missing
information from recently published papers by contacting 29 study authors; 10 responded
and 6 of these provided additional information.

Eligibility Criteria

Studies were included if they: (1) evaluated a psychosocial intervention using an RCT
design; (2) were written in English; (3) included an adult sample (=18 years old) with a
diagnosis of cancer; and (4) evaluated a meaning/purpose outcome (detailed below).
Excluded studies focused on pharmacological or medical rather than psychosocial
interventions; used qualitative assessments of the intervention; studied pediatric or caregiver
samples; used a quasi-experimental design; or used a comparative treatment design with no
control group.

Psychosocial interventions included those targeting thoughts, feelings, or behaviors.
Psychosocial interventions were thus broadly defined and included (among others)
existential or meaning-based therapies, cognitive-behavioral techniques, interpersonal or
supportive-expressive interventions, coping skills or stress management, relaxation training,
education, meditation, yoga, hypnosis, or other experiential techniques, provided in
individual, group, or dyadic/family modalities. There were no restrictions on the type of
psychosocial interventions included in the review.

Meaning Outcomes

Meaning is a complex construct that has been conceptualized in many different ways’: 2% 30,
Several models construe “meaning in life” or personal meaning as encompassing core
assumptions about life, hierarchically-ordered personal goals, and subjective perceptions of
coherence, purpose, and significance2% 31, “Global meaning” (i.e., central beliefs and goals)
has been distinguished from “situational meaning” (i.e., perceptions of specific experiences,
such as cancer)32. Other investigators have differentiated “search for meaning” (i.e., efforts
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to derive understanding or purpose) from “found meaning” (i.e., resolution of those
efforts)33: 34, The current investigation focused on measures encompassing facets of
meaning in life or attained global meaning. We refer to these outcomes as “meaning/
purpose,” “meaning in life,” or “perceived meaning.” We excluded measures more broadly
assessing spiritual/religious wellbeing (e.g., the full FACIT-Sp Spiritual Wellbeing
subscale3®) or on perceived positive life changes (e.g., Posttraumatic Growth Inventory36,
Benefit-Finding Scale37) because these measures assess conceptually distinct constructs.
Measures ultimately retained in analyses included the meaning or meaning/peace subscales
of the FACIT-Sp3®, the existential wellbeing subscale of the McGill Quality of Life Scale38,
the presence subscale of the Meaning in Life scale33, the meaningfulness subscale of the
Sense of Coherence Scale39, the value of life subscale of the Quality of Life Concerns in the
End of Life questionnaire??, the existential subscale of the Spiritual Wellbeing Scale*?, the
Self-Transcendence Scale*2, the personal meaning index from the Life Attitude Profile
(Revised)3, the Personal Meaning Profile?, and the purpose in life subscale from Ryff’s
Scales of Psychological Well-Being.

Study Selection

Data Coding

The review team included five raters, all with doctoral degrees and extensive experience
coding psychosocial oncology studies for meta-analyses. Using the Cochrane technology
platform Covidence (www.covidence.org), each abstract was reviewed by a rater pair to
determine which articles merited full review. Studies possibly meeting inclusion criteria
underwent full-text review by a pair of raters; each rater independently evaluated the study
and abstracted data elements. Discrepancies were resolved by consensus within rater pairs.

Data extracted from each study included demographic and clinical information about the
sample (average age, gender composition, cancer type, cancer stage, and phase of treatment/
survivorship). We also coded RCTs based on several intervention characteristics: 1)
intervention type using an adapted version of a framework developed to categorize
psychosocial interventions*6 (Meaning/Existential, Coping Skills-based, Meditation/Yoga,
Education/Information, Creative Arts); 2) intervention modality (individual, dyad, group); 3)
delivery format (in-person, audiovisual, print, telephone, Internet); 4) intervention target
(i.e., whether an intervention was specifically designed to improve or “target” meaning or
purpose); and 5) control condition type (waitlist, standard/usual care condition versus an
active, attentional, educational, or component condition). If meaning or purpose was
mentioned in the background of the paper as part of the theoretical orientation, in
hypotheses/specific aims, or as a target in the intervention description, the intervention target
variable was coded “yes”; if meaning or purpose was not mentioned in those key manuscript
sections, the study was coded “no.” We extracted the specific measures used to assess target
meaning and purpose outcomes and further coded these as primary, secondary, or
unspecified outcomes based on authors’ descriptions of the relative importance of these
measures to the study. Table 1 describes the demographic, clinical, and intervention
characteristics of included studies.
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Assessment of Risk of Bias

Rater pairs independently reviewed each article and coded the following Risk of Bias
categories relevant to our self-report outcomes: sequence generation, allocation
concealment, attrition, and outcome reporting. Across all four categories, we used the coded
values to inform a categorical assessment of bias risk as low, unclear, or high. Blinding of
participants was not evaluated, because blinding is often not feasible for trials of
psychosocial interventions, and blinding of outcome assessors was not considered because
all studies used self-reported outcomes. Discrepancies were resolved by consensus within
pairs of raters.

Effect Size Calculations and Meta-Analytic Procedures

For quantifying the effects of psychosocial interventions on meaning and purpose outcomes,
we used standardized mean differences between treatment and control groups, estimated
using Hedge’s g correction?’. For the numerator of the effect size estimate, we used the
estimated difference between treatment and control groups, adjusted for baseline differences
(i.e., change-score adjustment or regression adjustment). We estimated the denominator of
the effect size using pre-intervention standard deviations in the outcome, pooled across
groups. For two studies lacking baseline data?®: 49, we used unadjusted differences between
groups at post-test and standardized based on the pooled variance at post-test. We calculated
effect size estimates from reported mean and SD estimates by group if available; otherwise,
we used reported statistical tests (e.g., t- or F-statistics, p-values) to calculate comparable
effect size estimates.

An examination of the distribution of raw effect size estimates included in the meta-analysis
revealed several positive outliers. We used Tukey’s®0 definition of outliers as values below
the 1st quartile minus 3 times the inter-quartile range (g = —1.05) or above the 3rd quartile
plus 3 times the interquartile range (g=1.57). Two outlying effect size estimates (both from
Xiao°1) at the high end of the distribution were re-coded (i.e., winsorized) to the
corresponding upper fence value®2,

Many included studies reported intervention effects on multiple measures of meaning and
purpose and/or at multiple follow-up time points. Effect size estimates for multiple measures
or time points are correlated because they are based on a common sample, yet the
information necessary to estimate the degree of correlation is seldom available from
published sources. Such was the case with the included studies. Therefore, to synthesize
effect size estimates across included studies, we used random effects meta-analysis in
combination with robust variance estimation techniques®3 to account for potential
dependencies among effect size estimates from common samples. Specifically, we used a
“correlated effects” working model, assuming a correlation of 0.7, as well as small-sample
corrections to standard errors, hypothesis tests, and confidence intervals®* 55, We used
restricted maximum likelihood estimates of the between-study standard deviation, denoted
as 7, to measure the extent of heterogeneity among the effect sizes. We also report the 2
statistic, a relative measure of the extent to which heterogeneity among true effect sizes
contributes to observed variation in effect size estimates®. To examine differences in effect
size across moderating variables, we used random effects meta-regression models that
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allowed for both the average effect size and the between-study variance to differ across
levels of the moderator.

To investigate possible risks of bias due to incomplete outcome reporting, we examined a
funnel plot of effect size estimates and conducted a modified version of Egger’s regression
test for funnel plot asymmetry. The funnel plot asymmetry test examines the association
between the magnitude of effect size estimates and a measure of their precision. To measure
precision, we used the scaled standard error, calculated as the standard error of the
numerator of the effect size estimate, scaled by the denominator of the effect size estimate;
the scaled standard error was used to avoid artifactual association between the effect size
estimate and its standard error®’. The funnel plot asymmetry test also used robust variance
estimation to account for dependence of effect size estimates nested within studies.

All analyses were conducted using the metafor package®8 and clubSandwich package®® for
the R statistical computing environment. The Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMAS) was used to guide our reporting of results. Raw
data (including effect size estimates, variance estimates, and moderator variables) and code
for replicating all reported analyses are available in the accompanying supplementary
materials.

Study Selection

The electronic database search retrieved 3,457 citations (Figure 1). After removal of
duplicates, 3,407 remained and were evaluated on the basis of title and abstract. Of these,
2,893 clearly did not meet the inclusion criteria and were discarded, and 514 were assessed
further using full texts. Of these, 485 did not meet the inclusion criteria; 29 did and were
included in analyses!8: 21. 24, 48,49, 51,61-83  A|| studies included in the meta-analysis are
denoted with **.

Overall Description of Studies and Effects

Meta-analysis included 29 RCTs encompassing 82 effect sizes (including between 1 and 12
per study, with a median of 2) and a combined sample of 2,305 participants. The weighted
average effect of meaning and purpose outcomes was estimated as g =0.371, 95% ClI
[0.221, 0.521], p <.0001, denoting significant intervention effects of small-to-moderate
magnitude. The estimated between-study standard deviation was 7 = 0.317 (£ = 82%),
indicating substantial heterogeneity of effects across studies.

Leave-one-out sensitivity analyses indicated that the estimated effect size distribution was
influenced by two studies with outlying effect size estimates. Effect size estimates remained
significant when these studies were eliminated from the analyses. More specifically,
excluding the single eligible effect size estimate reported in Ando®! (g = 1.42, SE = 0.23)
reduced the overall average effect estimate to g =0.318, 95% CI [0.193, 0.443], p <.0003
and the between-study heterogeneity estimate to 7 = 0.230. Excluding the two effect size
estimates reported in Xiao°! (both winsorized to g = 1.57, SEs = 0.34 and 0.38) reduced the
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overall average effect estimate to g =0.333, 95% CI [0.197, 0.470], p <.0001 and the
between-study heterogeneity estimate to 7 = 0.269.

Risk of Bias

A sensitivity analysis examined how study risk-of-bias affected estimates of the overall
average effect size and extent of heterogeneity, with successively stronger inclusion criteria
at each step (Table 2). The first row reports the estimated distribution of effect sizes across
all included studies. Subsequent rows report estimates for subsets of studies, illustrating how
the overall average effect estimate is altered by stringency of inclusion criteria. Thus,
including only the 15 studies (47 effects) at low risk-of-bias for sequence generation and
outcome reporting, the overall average effect was notably lower (g = 0.267, 95% CI [0.053,
0.481], 7 = 0.309 . These analyses indicated that most risk-of-bias factors were not strongly
associated with effect magnitude.

To further investigate possible risks of bias due to incomplete outcome reporting, we
examined a funnel plot of effect size estimates and conducted modified versions of Egger’s
regression test for funnel plot asymmetry. Figure 2 displays a funnel plot of effect size
estimates versus scaled standard errors. Although no asymmetry is visually apparent,
Egger’s regression test was statistically significant, with an estimated slope for the scaled
standard error of 3 = 1.131, 95% CI [0.227, 2.035], p = .021, indicating possible small-study
effects.

Moderator analyses

Table 1 reports estimates of average effect size disaggregated by intervention characteristics
and study demographics, along with results of statistical tests for differences between
moderator categories. In terms of intervention characteristics, there were no significant
differences by intervention format (A2,2.4) = 0.03, p=0.973) nor between studies that used
active, attention, education, or component controls versus those that used wait-list or usual
care controls (A1, 13.2) = 0.002, p=0.965). Interventions delivered in-person had
significantly higher effects (9=0.402, 95% CI [0.243, 0.562]) than those delivered through
other modalities (g=0.089, 95% CI [-0.596, 0.774]); F(1,3.4)=11.02, p=.038. Importantly,
interventions that specifically targeted a meaning/purpose outcome generated significantly
higher effect sizes (g=0.419, 95% CI [0.242, 0.596]) than did interventions that did not
(9=0.177, 95% CI [0.089, 0.265]; (A1,17.8) = 8.63, p=0.009). Studies in which meaning/
purpose was a primary outcome yielded higher average effect size estimates (g=0.523, 95%
CI [0.248, 0.798]) than those in which it was secondary (g=0.192, 95% CI [0.006, 0.379]) or
unspecified (g=0.255, 95% CI [-0.036, 0.545]); however, these differences were not
statistically significant at conventional levels (F(2,15.6)= 2.60, £=0.106).

The most common outcome scales used to assess meaning/purpose were the meaning
subscale of FACIT-Sp (used in 7 studies, 9 effect sizes), the meaning/peace subscale of
FACIT-Sp (9 studies, 15 effect sizes), and the existential well-being subscale of the McGill
Quality of Life Questionnaire (6 studies, 22 effect sizes). Average effect sizes were not
statistically distinguishable across these three categories (A2, 9.5]=1.28, p=.323).
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Regarding demographic factors, effect size magnitude was not significantly associated with
the sample’s average age (8 = 0.008, 95% CI [-0.016, 0.033], p=.465) or proportion of
women (B = 0.000, 95% CI [-0.007, 0.007], p=.906), or with number of weeks of post-
intervention follow-up assessment (4 = 0.000, 95% CI [-0.006, 0.006], p=.997). Clinical
variables also failed to moderate intervention effects. Effects did not differ for studies of
breast cancer patients versus all other types of cancer (A41,20.4) = 0.01, p=.924) or for
studies with patients at different phases of treatment (curative, post-treatment, or palliative;
A3,8.9) = 1.50, p=.281).

Exploratory analyses

We were puzzled to observe no differences in average effect size between studies that used
active, attention, education, or component controls (g=0.376, 95% CI [0.037, 0.714],

7 = 0.378) versus those that used usual care or wait-list controls (g=0.368, 95% CI [0.190,
0.546], 7 = 0.295). To probe further, we conducted exploratory meta-regression analysis that
controlled for outcome group (primary, secondary, or un-specified), intervention modality,
and whether intervention targetted meaning/purpose, in addition to control group type; the
model allowed the between-study heterogeneity to differ by outcome group. The first three
covariates were chosen based on their statistical significance in the univariate moderator
analyses. Controlling for these factors, studies that used usual care or wait-list control
groups had larger average effect sizes than studies that used other types of control groups
(B = 0.206, 95% CI [-0.022, 0.434]), although the difference is not statistically
distinguishable from zero (p=.070). Estimated differences by type of control group were
similar when controlling for outcome group alone, outcome group and intervention target, or
outcome group and intervention modality. The supplementary materials include full
numerical results from these exploratory analyses.

Discussion

Professional standards and practice guidelines require attention to psychosocial concerns as
a core dimension of patient-centered care84 85 86,87 Meaning and purpose are a salient
aspect of well-being— patients identify these issues as important to them (15 16.17) and
investigators have increasingly recognized their significance®8: 8. 90, Struggles to maintain
meaning or purpose are thus important concerns in their own right, as many writers have
emphasized (e.g.,38 88.90.91,92) Difficulties with meaning or purpose may also have

notable implications for other patient-reported and objective health outcomes among cancer
patients® 5.6 7,8, 10,93,

Given that meaning and purpose are highly valued patient-centered outcomes for cancer
patients and survivors, relatively few studies have tested psychosocial interventions to
promote these outcomes. We located only 29 relevant RCTs, and of these, only 83%
explicitly targeted meaning/purpose. In comparison, a recent meta-analysis of interventions
targeting cancer-related fatigue identified 113 eligible studies®. The variety of interventons
included in our current analyses ranged from meaning-focused approaches to coping skills-
based strategies, meditation, yoga, creative arts, and health education; not surprisingly, these
varied interventions demonstrated a high degree of heterogeneity in their effects on meaning.
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In spite of this heterogeneity, we found a moderate effect size (g=0.371) of interventions on
meaning across the pool of included studies. This result indicates that, relative to control
conditions, psychosocial interventions that assessed meaning demonstrated significant
improvements in meaning. This overall benefit compares quite favorably with recent meta-
analyses examining the efficacy of psychosocial intervention trials to treat depression
(9=0.43%), pain (g=0.34 to 0.40%), and fatigue (g=0.27 to 0.30%4) among cancer patients.
When we focused only on studies with low risk of bias in subsequent analyses, the overall
effect was notably lower, but still in the small-to-moderate effect size range.

Our results suggest that psychosocial interventions can increase a sense of meaning and
purpose in cancer patient and survivors, especially if they are explicitly designed to do so
and focus on enhancing patients’ sense of meaning and purpose2®: 93, These interventions
are generating growing interest!8: 19. 20, 21,23, 24, 25 'anq thus, we anticipate that
development and testing of meaning-related interventions will increase fairly rapidly. Given
that meaning and purpose have been conceptualized in different ways and encompass
multiple distinct dimensions?, it will be important for future studies to consider carefully and
delineate more clearly what aspects of meaning the intervention is intended to target, and to
differentiate these endpoints from related concepts (such as spirituality or general well-
being).

More research is needed to determine which meaning-focused interventions are most
appropriate for whom. Different types of meaning-focused therapies (e.g., meaning-focused
group psychotherapy, cognitive-existential therapy, supportive-expressive therapy,
mindfulness-based stress reduction) may be differentially effective. Combination therapies
that use mind-body techniques along with a specific focus on meaning might usefully create
synergies across these modalities?4 91. 92 Moreover, different meaning-based approaches
may be more beneficial for some individuals than for others. For example, patients in active
treatment may have different existential concerns than those transitioning to longer-term
survivorship or palliative care. We did not find strong evidence for clinical or demographic
moderators, but clearly further research is needed to explore differential effects for distinct
patient subgroups (e.g., phase of treatment, cancer stage, racial/cultural background).
Additionally, in future investigations, it might be useful to select patients with low levels of
meaning at enrollment, which may increase the effectiveness of these interventions. None of
the studies included in this review screened patients in this manner. Of course, it is possible
that even individuals presenting with moderate or high levels of meaning may derive benefits
in other areas of functioning (e.g., positive affect, growth, treatment adherence, social
functioning), and these questions merit further attention.

Studies utilizing more rigorous methods are also needed. Our review included a high
proportion of studies at risk of bias due to attrition (7 studies) and uncertain risk of bias
regarding sequence generation (12 studies) and allocation concealment (20 studies). Some
investigations included clinically heterogeneous samples, which may obscure differential
effects, or did not report basic clinical characteristics, which make findings hard to interpret
(e.g., 14 studies included patients with highly diverse disease stage or did not report stage).
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Conceptually, this area of intervention research would be enriched by more thoughtful
consideration regarding which measures of meaning to employ. The majority of studies in
our review (55%) used the meaning or meaning/peace subscale of the FACIT-Spirituality
scale3®. Many other well-validated measures of meaning in life or illness-specific meaning
are available and may be more useful in differentiating important components of these
constructs (e.g., comprehensibility, purpose, identity) as well as disambiguating meaning/
purpose from related constructs such as spirituality. A more sophisticated understanding of
these distinct dimensions of meaning/purpose, and appropriate selection of measures that are
matched to intervention aims, is an important priority as this area of research begins to
mature. Finally, interventions designed to improve meaning/purpose might be expected in
turn to have saluatary effects on other clinically relevant endpints, such as treatment
adherence, decision making, clincal trials participation, hospice utilization, and so on; these
outcomes have yet to be evaluated.

Promoting a stronger sense of meaning is an important endeavor warranting clinical
investment; meaning is associated favorably with mental and physical well-being and is also
highly valued in its own right. Our analysis suggests that such investment can pay off for
patients and survivors, providing them with a greater sense of meaning and purpose.
Additional work is needed to evaluate these interventions using more rigorous methodology
and more refined outcome measures.
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