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Abstract

Objective: To summarize current evidence on the potential cross-sectional and
longitudinal association between meaning or purpose in life and subjective happi-
ness or life satisfaction among cancer patients.

Methods: A systematic review with meta-analysis and meta-regression was con-
ducted. CINAHL (via EBSCOhost), Embase, PubMed, and PsycINFO (via ProQuest)
were searched from inception to 31 December 2022. In addition, manual searches
were performed. The risk of bias in cross-sectional and longitudinal studies was
assessed using the Joanna Briggs Institute Checklist for Analytical Cross-Sectional
Studies and the Quality in Prognosis Studies tool, respectively. Certainty in the
evidence was judged using the Grading of Recommendations, Assessment, Devel-
opment, and Evaluations approach. Meta-regressions and sensitivity analyses were
performed to explore potential sources of heterogeneity.

Results: We included 13 cross-sectional studies, comprising 12 different samples,
and a longitudinal study. A total of 4968 individuals with cancer were interviewed
across included studies. Certainty in the evidence was judged as very low for all
outcomes, which was associated to serious concerns on risk of bias and imprecision
of the results, and very serious concerns on indirectness of evidence. The assessed
studies showed a marked heterogeneity in terms of participants' clinical (i.e., disease
stage) and sociodemographic factors. A lack of reporting of these clinical and
sociodemographic aspects were also evident among included studies.

Conclusions: The wide number of methodological flaws detected in this systematic
review preclude to make any clinical recommendation. More rigorous high-quality

observational studies should guide future research on this topic.
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1 | INTRODUCTION

One in five people will experience cancer in their lifetime® and this
number is projected to grow in the following decades.? In 2020, the
International Agency for Research on Cancer estimated 19.3 million
new cases and roughly 10 million cancer deaths® along with an
expected 47% increase in global cancer burden by 2040.% Regard-
less of the disease stage, those diagnosed with cancer may need to
cope with a heightened emotional distress, including fear of cancer
recurrence,* death anxiety,” and demoralization.® But having cancer
can also drive people through a time of reflection, where they
explore their inner state and spiritual needs, that is, finding a
meaning and Purpose in life (PIL).” A resource-oriented approach
aiming to identify positive psychological constructs has attracted
recent interest in psycho-oncological research.® For example, having
a meaning and PIL have been positively correlated with feelings of
subjective happiness’ and life satisfaction'®'! (i.e., the cognitive
evaluation of one's life based on self-selected standards®?) among
people with cancer. For some authors, meaning in life (ML) refers to

1314 \while PIL is about future relevant in-

L.15

coherence or sense,

13,14 The concepts of

tentions or aims, as part of the general M
ML and PIL have been studied by modern existential philosophers
and were introduced in Health Sciences through Logotherapy.t®
Logotherapy has been a framework for developing the Meaning-
Centered Group Psychotherapy, which has showed promising re-
sults in cancer outcomes.'”'*® A large number of nomothetic tests
has been validated to asses ML, some of them in cancer patients.19
However, important methodological confusions currently exist, and
some instruments interchange the constructs of meaning and PIL,
while others assess them differently, with PIL being more action-
oriented or goal-focused. For example, some self-reported tools
that have been used in cancer populations evaluate ML incorpo-
rating a sense of purpose, such as the ML Questionnaire,?° the
Perceived Personal Meaning Scale?! or the Functional Assessment
of Chronic lliness Therapy--Spiritual Wellbeing Scale.??2% However,
other instruments are specifically focused on PIL such as the PIL
Test,>* the Quality of Life of Cancer Survivors Questionnaire,?> or
the Life Engagement Test.?® Currently, there is not a systematic
review with meta-analysis in cancer research that summarizes the
potential relation between meaning and PIL with subjective happi-
ness and life satisfaction. Therefore, this study aimed to conduct a
systematic review with meta-analysis to evaluate the potential
cross-sectional or longitudinal association between meaning or PIL
and subjective happiness or life satisfaction among individuals with

cancer.

2 | METHODS

The Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) 2020 statement and the PRISMA for
abstracts were followed.?”?® The review protocol was prospec-
tively registered on Open Science Framework (https://osf.io/
3cu2x).

2.1 | Deviations from the review protocol

Deviations from the review protocol are listed in Supplementary
File S1.

2.2 | Data sources and search strategies

CINAHL (via EBSCOhost), Embase, PubMed, and PsycINFO (via
ProQuest) were searched by a reviewer from inception to 31
December 2022. Search filters were used for language and document
type. The same reviewer conducted different manual searches. All
electronic and manual searches are reported in Supplementary File
S2. Only studies published in peer-review journals and written in
English or Spanish languages were considered. Thesis dissertations

and conference abstracts were excluded.

2.3 | Eligibility criteria

The PECOs (Population, Exposure, Comparator, Outcomes, Study
design) framework was followed to guide the eligibility criteria.?’

Inclusion criteria:

- Population: individuals with cancer without any age restriction.
Body/location or disease stage restrictions were not imposed.

- Exposure: ML or PIL measured with self-reported tools.

Comparators: Not applicable.

Outcomes: Subjective happiness or life satisfaction measured with

self-reported tools.

Study design: cross-sectional studies, case-control studies, and
longitudinal observational studies. Clinical trials that provided as-
sociations at the baseline assessment (prior to starting the inter-
vention) between the exposure and outcomes of interest were also
considered.

Exclusion criteria:

Cancer participants were not separately analyzed from other

populations.

Cluster analysis.

Meaning or PIL were not separately analyzed from other factors.

For example, studies that jointly evaluated ML and peace.

Measures of cancer-specific meaning, being only included mea-

sures of ML.

Analyses that did not report any statistical measure (beta coeffi-
cient, bivariate correlation, or odds ratio) relevant to the aim of
this study.

2.4 | Study selection

A reviewer conducted all study selection process. Retrieved refer-

ences were inserted in Zotero Desktop version 6.0.13, and
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subsequently, duplicates were manually removed. Afterward, the list
of references without duplicates was evaluated by title and abstract.
The next step was to screen the full text of those abstracts that
seemed eligible and those studies where the abstract was unavai-
lable. Finally, a consensus was reached between three reviewers
when the reviewer who oversaw the study selection had some
doubts about the inclusion or exclusion of a specific study. This
consensus was needed for 17 full texts.

2.5 | Assessing the risk of bias

Two reviewers independently assessed the risk of bias in cross-
sectional and longitudinal studies. The Joanna Briggs Institute
Checklist for Analytical Cross-Sectional Studies®® was used for cross-
sectional studies. This tool consists of eight items that can be eval-

» o« » o«

uated as “yes”, “no”, “unclear”, or “not applicable”. The Quality in
Prognosis Studies (QUIPS) tool®! was used for longitudinal studies.
This instrument includes 6 domains that can be judged as “low”,

“moderate”, or “high” risk of bias.

2.6 | Certainty in the evidence

Two reviewers independently judged certainty in the evidence using
the GRADE approach,®? which grades this certainty into four levels:
high, moderate, low, and very low evidence. The GRADE approach
was designed to judge certainty in the evidence of systematic reviews
of interventions, but this approach can be also used for systematic
reviews of observational studies.®? In randomized controlled trials,
the certainty starts with high evidence, whereas observational
studies starts with low evidence.®? A total of five factors are evalu-
ated to downgrade one or two levels certainty in the evidence: risk of
bias, inconsistency of results, indirectness of evidence, imprecision,
and publication bias. In observational studies, three factors could
upgrade the confidence in the observed findings. Large magnitude of
the effect can increase one or two levels this certainty, whereas one
level can be upgraded if dose-response gradient or all potential re-
sidual plausible confounding are considered.®? Certainty in the evi-
dence was only judged for those studies that were included in each

meta-analysis.

2.7 | Data extraction

A reviewer extracted the following information for each study, when
available. The first author plus et al.; the year of publication; country;
comorbidities; the number of participants; mean age; gender; cancer
diagnosis; disease stage; time since cancer diagnosis; the evaluation of
pain; exposure to chemotherapy, radiation therapy, or both; religious
affiliation; educational stage; income levels; exposure; outcomes; and
main findings. The same reviewer sent an email to each corresponding

author when information of interest was not reported or needed

clarification (n = 11). A reminder was sent a week after the first

message. Finally, only four corresponding authors answered.2633-3>

2.8 | Statistical methods

Meta-analyses were performed to quantify the potential cross-
sectional association between meaning or PIL and subjective happi-
ness or life satisfaction. A meta-analysis was only conducted when
there were at least two studies evaluating the same bivariate asso-
ciation. When necessary, data were transformed into correlation
coefficients (r) before performing the analyses. Data were pooled
using a random effect model and correlation coefficients were
transformed using Fisher's Z and subsequently, back transformed to
correlation coefficients. The effect of a correlation coefficient can be
interpreted as “low correlation” (r = 0.10), “moderate correlation”
(r = 0.30), and “high correlation” (r = 0.50).3¢ Heterogeneity between
studies was explored by I2, considering a high heterogeneity when
12 > 50%. Also, the heterogeneity was examined through the tau-
square test displayed in the forest plots and Q-test for the be-
tween and within heterogeneity in the subgroups analyses. Meta-
analyses were developed using R Studio software (v. 4.1.1) with the
packages of meta (v.5.1-1)>” metafor (v.3.0-2),*® and dmetar
(v.0.0.9000).% Microsoft Excel spreadsheet (v. 2207) was used to

create the analyzed data set.

2.9 | Meta-regression and sensitivity analyses

Potential sources of heterogeneity were explored using meta-
regression and sensitivity analyses. Meta-regressions were only
conducted if at least three studies contained the same moderator.
Sensitivity analyses were performed to detect the presence of out-
liers or significant influential cases of the size of the pooled effect.
This analysis included automatic outlier detection using dmetar,
Baujat plot, influence plot, and leave-one-out analysis sorted by ef-
fect size. When an outlier was identified, it was discarded from the
analysis. A prediction interval, which denotes the interval in which a
new study would fall whether selected at random from the same
population of the analyzed studies, was added as a red line to the
forest plots when allowed by sample sizes. In addition, subgroups
meta-analyses were sorted by different factors (i.e., the presence of
only one or several locations of cancer) to examine possible sources
of heterogeneity. Subgroups meta-analyses were carried out as
sensitivity analyses if at least data of interest was available in two

studies.

2.10 | Publication bias

Publication bias was explored using funnel plots and calculating the
Egger's test when there were at least three studies included in the

same meta-analysis.
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3 | RESULTS

The electronic databases retrieved 358 records and four extra
studies were manually found. Considering retrieved citations from
electronic databases and manual searches, a total of 219 titles and
abstracts were evaluated after removing duplicates. Subsequently,
82 full texts were specifically analyzed. Finally, we included 14

9-11,13,26,33-35,40-45

studies, comprising 13 different samples (Sup-

plementary File $3). Two studies****

shared the same sample and
were evaluated as one study to avoid overlapping. The list of
excluded studies in the last screening process (n = 67) is reported
in Supplementary File S4. Most of evidence came from cross-
sectional studies (k = 13, n = 4854). A single longitudinal study
was included (n = 114). Overall, 4968 participants completed self-
reported questionnaires (approximately 2987 females, 62%), being
breast cancer the more explored cancer location (approximately
n = 1,648, 34%). The characteristics of included studies are shown

in Table 1.

3.1 | Risk of bias

According to the Joanna Briggs Institute Checklist for Analytical
Cross-Sectional Studies, more than half of the cross-sectional studies
lacked a clearly defined inclusion criteria and did not identify con-
founding factors or strategies to deal with them (Supplementary File
S5; Interrater reliability, 88.5%). For the included longitudinal study,
the risk of bias (QUIPS tool) was low for most of the items (Supple-
mentary File S6; Interrater reliability, 83.3%).

3.2 | Meta-analyses and certainty in the evidence

A total of five meta-analyses were conducted, all based on bivariate

associations. Two studies®*4°

were not included in any meta-analysis
because they assessed PIL with subscales that differed enormously
from the rest of studies. No meta-analysis could be conducted for the
potential association between ML and subjective happiness. The
tools used to evaluate risk of bias in cross-sectional studies did not
show any categorization that allowed us to include this tool in meta-
regression and sensitivity analyses. Certainty in the evidence using
the GRADE approach was judged as very low in all meta-analyses
(Table 2, inter-rater reliability, 80%). Certainty in evidence was not
judged in longitudinal analysis since there was only one study*? and

no meta-analysis was provided.

3.3 | Meaning in life and life satisfaction (GRADE:
Very low evidence)

The meta-analysis included two studies®>3> showing a positive cor-
relation between ML and life satisfaction, r (95% Cl) = 0.37 (0.27-
0.46) p = <0.01 Tau? = O (Supplementary File S7). This analysis

included studies in which ML was assessed using either an abbrevi-
ated version of PPMS®2 or the Guerra et al. Meaning in Life Ques-
tionnaire.>®> No publication bias was detected (Supplementary File
S8). No meta-regression or sensitivity analysis could be developed
since two studies were only meta-analyzed.

3.4 | Meaning in life (presence) and life satisfaction
(GRADE: Very low evidence)

The meta-analysis included four studies'!334145

showing a positive
correlation between the subdomain presence of meaning and life
satisfaction when this subdomain was assessed using a subscale of
the ML Questionnaire, r (95% CI) = 0.55 (0.47-0.62) p= < 0.01,
1> = 45%, Tau? = 0.0049 (Supplementary File $9). No publication
bias was detected (Egger's test = 0.77, Supplementary File S10).
Meta-regression analysis found that age, the number of male par-
ticipants, and the variability of cancer location could be sources of
heterogeneity (Table 3, Supplementary Files S11-513). Subgroup
analyses supported the information of the meta-regression as the
same covariates were found to modulate heterogeneity (Table 4,
Supplementary Files S$14-S20). When the main outlier was
removed from the analysis,>® I? changed from 45% to 0% although
the value of the correlation barely increased r (95% Cl) = 0.58
(0.50-0.67).

3.5 | Meaning in life (search) and life satisfaction
(GRADE: Very low evidence)

The meta-analysis included three studies®®44°

showing a lack of
significant correlation between the subdomain search for meaning
and life satisfaction when this subdomain was assessed using a sub-
scale of the ML Questionnaire, r (95% Cl) = 0.18 (-0.18 to 0.50)
p = 0.34, I> = 96%, Tau? = 0.0990 (Supplementary File $21). No
publication bias was detected (Egger's test = 0.60, Supplementary
File S22). Meta-regression analysis found that breast cancer could be
a source of heterogeneity (Table 3, Supplementary File S23). Sub-
group analyses showed that variability on cancer location may
explain some sources of heterogeneity (Table 4, Supplementary files
S$24-S25). This could be associated with the findings of the meta-

regression analysis.

3.6 | Purpose in life and subjective happiness
(GRADE: Very low evidence)

The meta-analysis included two studies®*?

showing a positive cor-
relation between PIL and subjective happiness, r (95% Cl) = 0.37
(0.06-0.62) p = 0.03, I? = 79%, Tau? = 0.0472 (Supplementary File
S26). The meta-analysis included studies in which PIL was evaluated
using either a single item regarding purpose? or the “Purpose in Life

Test.*® No publication bias was detected (Supplementary File $27).
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£3 No meta-regression or sensitivity analysis could be developed since
% é é g two studies were only meta-analyzed.
£ » 92
é ; g E 3.7 | Purpose in )Iife and life satisfaction (GRADE:
a .
gy Very low evidence
[CRE )
; g § The meta-analysis included four studies'®*32542 showing a lack i)f
g '§ ; .g significant correlation between PIL and life satizfaction, r (95%
g E g g Cl) = 0.24 (-0.17 to 0.58) p = 0.25, I> = 98%, Tau® = (2.).21.72 (Sl:lp-
° {’Lv” % § plementary File S28). The meta-analysis included studle‘s in which
% E § PIL was evaluated using either the subscale from the Ryff's Scazljs of
%_: % % Psychological Well-being'®'342 or the Life Engagement Test.2® No
g 5 f %D publication bias was detected (Egger's test =.0.69, Supplemen;aljy
§ E é i File S29). No potential sources of heterogeneity were observed in
g Jﬁ E %J the meta-regression analysis (Table 3). Subgroup analys;ej showed
2 g § ; % TQ that the lack of sufficient information from one study“® may be
% go § g l{\; 8 % f %D responsible for the observed heterogeneity (Table 4, Supplement:z
:‘E: E 3 -‘g’ E -‘8“ 08 g*— ﬁ ;, g‘ Files S30-S33). Also, the instrument that was used to evaluate
; g s g § § ga s E g % (the Life Engagement Test) in the mentioned study could be a source
:Eo § g § 2 > > % %‘_: E 5 of heterogeneity.?®
S2E £23
ki Eg ] gf 3.8 | Longitudinal analysis
£E % 252 )
g % i = g E g ; g A single longitudinal study satisfied our eligibility crite?ria, and no
g EE § % ?’ % E’;’ & meta-analysis could be performed. Therefore, We' dlq not grad.e
3 E 75 g certainty in the evidence. This study reported a url'vazlateojrr:?z:;
i c § ; % % where PIL at ba%el|ne was Iongltudmall'ly anTUZSoscl):l\I/i:eys;:tisfaction
:'I:m‘ § % U S with life satisfaction at 3 months. Baseline va
£ O S were not controlled.
255+
- w2 g8
H f2:% 4 | DISCUSSION
= L"’v ;% E % The purpose of this systematic review with meta-analysis was .to
§ é % E E § % summarize and critically appraise current evidence on the.potentllaLI
5 % ?’ 8 § g Tg; cross-sectional and longitudinal assoc.iation. between mean.mg or F?th
g % § 5 g < t: and subjective happiness or life satisfaction among patients wi
S § '3 T>“ % é z cancer. We found that ML, when evaluated as a glot.)a.I measure Ior aj
] *0‘2 § g g presence of meaning, was cross-sectionally and.po.smvely corre. a’Fe
:g .é 3 S :ilg with life satisfaction. However, there was no 5|gn|ﬁca.nt as?omatlon
:g é \‘ch E ES between the subscale search for meaning and life satisfaction. Cer-
g g E :_‘i ; tainty in the evidence was judged as very low in all rTTeta.—anaIyse.s.
. 5 'é ; § No meta-analyses could be performed for ML and .Sll.lbjectlve happ;
4} £ § T§ E ness. Purpose in life was cross-sectionally and positively correlate
E § g (g ﬁ with subjective happiness, although this finding was based on t:o
§ § g g f f studies. On the contrary, no signiﬁcant. cort.“elatlon V\faS detected Ieo
£ E g2 3 ; = tween PIL and life satisfaction. Certainty in the. eV|der'1ce was a sd
g < Z g & z} E judged as very low. Only one longitudinal analysis was |nc|u.ded an
< :‘i g g 2 %g Tm“ thus no meta-analysis was conducted. Findings fr.om th'ls st%de
" z g :% g L‘?‘) ﬁ ;§ showed a correlation over time between PIL and life satisfaction,
E g E g g % é Eﬁ although baseline values of life satisfaction were not controlled.
= <5 2822
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TABLE 2 Certainty in the evidence in cross-sectional studies: GRADE.

Summary of findings

Certainty in evidence based on the GRADE approach

Studies Participants Risk of

Outcome (k) (N) bias Inconsistency

Meaning in life

Life satisfaction 2 317 Serious® No
(general meaning
in life)
Life satisfaction 4 694 No No
resence
f; meaning) Heterogeneity
s was 0% after
conducting
a sensitivity
analysis
Life satisfaction 3 629 No Serious®
(search for
meaning)
Purpose in life
Happiness 2 333 No Serious®
Life satisfaction 4 3235 No Serious®

Publication Certainty

Indirectness Imprecision bias in evidence Importance

Very serious®®  Serious® Undetected Very low Critical
Very serious®® No Undetected Very low Critical
Very serious®®  No Undetected Very low Critical
Very serious®®  Serious® Undetected Very low Critical
Very serious®® No Undetected Very low Critical

?Risk of bias: More than 75% of the included studies showed important risk of bias.

PInconsistency: One level was downgraded due to heterogeneity remained high after performing a sensitivity analysis.

Indirectness: Lack of reporting details regarding clinical cancer factors, religious variables, or sociodemographic characteristics.

dIndirectness: Marked heterogeneity mainly in clinical cancer factors or sociodemographic variables.

®Imprecision: One level was downgraded due to the total sample size was less than 400 participants.

4.1 | Methodological and clinical considerations

The included studies showed important methodological concerns.
Readers should be aware of these issues that clearly affect the
interpretation of the current findings and make difficult to provide
clinical recommendations. A strength of this systematic review was
the use of the GRADE approach. However, all evidence came from
observational studies, which should be considered as low evidence
from start.>2 Certainty in the evidence was judged as very low for
all outcomes. This was due to serious risk of bias, mainly associated
with a lack of reporting of potential confounding factors during
analyses of included studies and small sample sizes, causing serious
concerns in the precision of the results. We also identified very
serious concerns related to indirectness of evidence. Most of the
studies lacked a precise description of the clinical, religious, and
sociodemographic characteristics of the participants and included
high heterogeneous samples, which makes difficult to interpret the
results. For example, clinical differences between cancer partici-
pants were evident, such as type of malignancy, disease stages,
time since diagnosis, or treatment received. Furthermore, the study
with the highest sample size (n = 2670)° did not report the dis-
ease site/type of malignancy. More than half of included studies did
not inform of the disease stage, and none of them presented an-
alyses that were reasonably homogenous for disease stage (e.g.,

early vs. late). Similarly, information about time since cancer

diagnosis was not provided in more than half of included studies. In
addition, religious affiliations seem to influence how individuals

perceive their meaning and PIL**”

which may have important
implications in cancer population. Despite this, this item was only
reported in one study.'® Other important factors that may affect
the interpretation of the results such as the presence of comor-
bidities, educational stage, or income levels were scarcely reported,
or they were highly heterogeneous across studies. In line with this,
there was also a marked heterogeneity of the instruments used to
assess meaning and PIL. Some studies used specific tools such as
the ML Questionnaire®® or the PIL Test,**** whereas others used
subscales from a broad well-being measure, the Ryff's Scales of
Psychological Well-being,*? or a single question from the Quality of
Life of Cancer Survivors questionnaire.” Previous research has
suggested a potential overlap between the exposures and the
outcomes of this systematic review.*®=>° For example, item content
in the PIL test overlaps with well-being and meaning, whereas a
few items on the Guerra et al. Meaning in Life seem conflated with
well-being. Moreover, the Life Regard Index®! measures ML as
composed of two subscales, framework and fulfillment, that may
overlap with subjective happiness or life satisfaction, especially the
fulfillment subscale. This could help us to understand the high
correlation found between this subscale and subjective happiness
(r = 0.68) in one study,*® although this study was not included in

the meta-analysis.
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TABLE 3 Univariate meta-regression analysis of covariate that could moderate between the exposure and outcome in patients with
cancer.

Covariate (k) Coefficient B (95% CI)? p-value
Purpose in life

Life satisfaction

Age (3) 0.00 (-0.00 to 0.01) 0.89
Pain
No (3) 0.33 (-0.57 to 1.22) 0.48

Cancer by body location
Breast (4) —0.01 (-0.01 to 0.00) 0.61

Exposure instruments

RSPWB (3) 0.33 (-0.57 to 1.22) 0.48

Number of females (5) 0.00 (-0.00 to 0.01) 0.82

Number of males (5) 0.00 (—0.00 to 0.01) 0.82

Sample size (5) 0.00 (-0.00 to 0.01) 0.82
Sex

Both (4) —-0.22 (-0.44 to —0.002) 0.73

Variability on tumor location
Onne (4) 0.22 (-0.31 to 0.75) 041
Meaning in life

Life satisfaction (presence of meaning)

Age (4) —0.02 (-0.04 to —0.002) 0.03*
Pain
No (3) 0.17 (-0.13 to 0.48) 0.27

Cancer by body location
Breast (4) —0.00 (-0.00 to 0.01) 0.78

Education stage

Elementary school (3) —0.00 (-0.02 to 0.01) 0.77
Secondary school (3) 0.00 (—0.01 to 0.00) 0.88
Colleague (3) 0.00 (-0.01 to 0.01) 0.96
Post-colleague (3) 0.01 (0.00-0.01) 0.04*
Number of females (3) 0.00 (—0.00 to 0.01) 0.98
Number of males (3) 0.01 (0.00-0.01) 0.02*
Sample size (4) 0.00 (—0.001 to 0.002) 0.78

Variability on tumor location
One (3) —-0.19 (-0.38 to —0.01) 0.04*
Life satisfaction (search of meaning)
Age (3) —0.06 (-0.17 to 0.05) 0.27
Cancer by body location
Breast (3) —0.003 (—0.004 to —0.002) <0.0001*
Sample size (3) 0.02 (—0.00 to 0.01) 0.49

Abbreviations: k, number of studies analyzed; No, The covariate was reported as not present in the primary studies; RSPWB, the Ryff's Scales of
Psychological Well-being; Yes, the covariate was reported as present in the primary studies.

®Mixed model effect-based meta-regression; Only predictors included in at least three studies was assess; Categorial predictors need at least two
categories to be analyzed; Redundant predictors were avoided.

* refer to statistical significance (p-value < 0.05).
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TABLE 4 Subgroup analyses.

Exposure/outcome/subgroup (number of studies)
Purpose in life/Life satisfaction
Pain:
No (3)
Yes (2)
Exposure instruments
LET (2)
RSPWB (3)
Sex
Both (4)
Female (1)
Variability on tumor location
One (4)
Several (1)
Meaning in life/Life satisfaction - presence of meaning
Pain:
Yes (1)
No (3)
Education stage
Elementary school
Yes (3)
NA (1)
High school
Yes (3)
NA (1)
University studies
Yes (3)
NA (1)
Post-graduate studies
Yes (2)
No (1)
NA (1)
Sex
Both (1)
Female (1)
NA (1)
Variability on tumor location
One (4)

Several (1)

Cor (95% CI)

0.36 (-0.19 to 0.74)
0.05 (-0.57 to 0.63)

0.05 (-0.57 to 0.63)
0.36 (-0.19 to 0.74)

0.20 (-0.31 to 0.62)
0.39 (-0.56 to 0.90)

0.22 (-0.29 to 0.64)
0.33 (-0.6 to 0.88)

0.44 (0.19-0.64)
0.57 (0.49-0.64)

0.56 (0.46-0.66)
0.51 (0.32-0.67)

0.56 (0.46-0.66)
0.51 (0.32-0.67)

0.56 (0.46-0.66)
0.51 (0.32-0.67)

0.59 (0.49-0.68)
0.44 (0.17-0.65)
0.51 (0.33-0.64)

0.65 (0.54-0.73)
0.39 (-0.56 to 0.90)
0.55 (0.46-0.63)

0.22 (-0.29 to 0.64)
0.33 (-0.6 to 0.88)

0%
99.5%

0%
99.5%

98.8%
NA

98.8%
NA

NA
48.95%

55.9%
NA

55.9%
NA

55.9%
NA

58.1%
NA
NA

NA
0%
NA

98.8%
NA

Q within
subgroups
(p-value)*

211.22 (p < 0.0001)

211.22 (p < 0.0001)

259.27 (p < 0.0001)

260.14 (p < 0.0001)

3.91 (p = 0.14)

4.53 (p = 0.10)

4.53 (p = 0.10)

4.53 (p = 0.10)

2.39 (p = 0.12)

0.38 (p = 0.54)

260.14 (p < 0.0001)

Q between
groups
(p-value)*

0.50 (p = 0.48)

0.50 (0.48)

0.12 (p = 0.72)

0.04 (p = 0.84)

123 (p = 0.14)

0.29 (p = 0.59)

0.29 (p = 0.59)

0.29 (p = 0.59)

1.92 (p = 0.38)

5.09 (p = 0.08)

0.04 (p = 0.84)
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TABLE 4 (Continued)

Q within Q between
subgroups groups
Exposure/outcome/subgroup (number of studies) Cor (95% Cl) I (p-value)* (p-value)*
Meaning in life/Life satisfaction-search of meaning
Sex NA 45.10 (p < 0.001)
Both (1) 0.24 (0.08-0.39) NA
Female (1) —0.17 (-0.31 to —0.03) NA
NA (1) 0.43 (0.33-0.52) NA
Variability on tumor location 0.03 (0.85) 44.99 (p < 0.001)
One (2) 0.14 (-0.44 to 0.64) 97.8%
Several (1) 0.24 (-0.56 to 0.81) NA

Abbreviations: LET, The Life Engagement Test; NA, the analysis was not possible because the number of studies within the subgroup is one; No, The
covariate was reported as not present in the primary studies; RSPWB, the Ryff’s Scales of Psychological Well-being; Yes, the covariate was reported as

present in the primary studies.
*p-value <0.05 indicates heterogeneity.

Another important methodological concern was related to the
global term “meaning”, which is not always related to ML, including an
umbrella of terms (i.e., meaning of the iliness).1” We were very strict in
our eligibility criteria and the concept of ML was exclusively included
(i.e., meaning of cancer was excluded). However, readers need to know
that many meaning-related terms are often interchangeably used in
across cancer-related literature which should be shortly corrected to

avoid overlapping and methodological confusions.

4.2 | Clinical implications

Meaning-centered therapies or coping skills strategies may be
interesting approaches to help cancer patients to better focus on

L.>2 However, the wide number of methodo-

their meaning and PI
logical concerns that have been previously discussed means that
further research may be needed before some of these could be in-

tegrated into routine clinical care.

4.3 | Future agenda

Cancer research on this topic could benefit if future research in-
creases and improves the overall certainty in the evidence by
reducing very serious concerns on indirectness of evidence. This
involves the heterogeneity observed among included studies in
terms of patients' clinical characteristics (e.g., disease stage or time
since cancer diagnosis), but also the lack of precise information
about other factors that may contribute to explain this heteroge-
neity, such as religious affiliations, comorbidities, educational stage,
and income levels. In addition, the inclusion of potential covariates
in different analyses could facilitate a better understanding about
potential associations between different domains. Finally, more

longitudinal observational studies are warranted to have a better
picture about the possible longitudinal association between meaning
or PIL and the outcomes explored in this systematic review. Future
agenda should call for action for developing high-quality observa-
tional studies that reduce the abovementioned methodological

flaws.

4.4 | Study limitations

This systematic review specifically focused on meaning and PIL.
Eligibility criteria were strict, and readers should be aware that some
potential interesting studies evaluating the term meaning were
excluded when they focused in other forms rather than ML (i.e.,
meaning of cancer). Furthermore, we limited study selection to En-
glish and Spanish publications. This could cause some potential
studies may have been missed. We made a big effort to explore what
factors could contribute to explain the marked heterogeneity
observed in meta-analyses. To solve it, we developed meta-
regression and sensitivity analyses. However, some factors, that is,
risk of bias, could not be included as moderators. Data about
comorbidities, educational stage, and income levels were extracted a
posteriori. Therefore, we did not contact with corresponding authors
to request additional details about these. Although we performed
multiple analyses, we recognize that the inclusion of multiple effects
from the same study could not be managed, which could lead to
dependency in the data. Moreover, the use of the term cancer sur-
vivors remains a debate.’® We would have liked to explore if this
concept is a relevant covariate on the topic of this systematic review
but included studies that used this term did not explain in detail what
they referred as cancer survivors. Therefore, we decided to use the
general term cancer patients to avoid misunderstandings throughout
the manuscript.
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4.5 | Conclusions

Cancer research on meaning and PIL is growing. Despite the potential
importance that spiritual factors could have in cancer patients, there
was a surprisingly small number of observational studies regarding
the association between meaning or PIL and subjective happiness or
life satisfaction. Although we performed multiple meta-analyses,
sensitivity analyses, and meta-regression, a wide number of meth-
odological concerns appeared, which preclude to make clinical rec-
ommendations. A call for action for increasing and improving the
quality of cancer research considering these factors is important if
we want to determine if meaning and PIL are truly relevant domains

for individuals diagnoses with cancer.
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