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Abstract

Purpose: Positive affect has demonstrated unique benefits in the context of health-related stress
and is emerging as an important target for psychosocial interventions. The primary objective of
this meta-analysis was to determine whether psychosocial interventions increase positive affect in
cancer survivors.

Methods: We coded 28 randomized controlled trials of psychosocial interventions assessing
2,082 cancer survivors from six electronic databases. We calculated 76 effect sizes for positive
affect and conducted synthesis using random effects models with robust variance estimation. Tests
for moderation included demographic, clinical, and intervention characteristics.
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Results: Interventions had a modest effect on positive affect (g = 0.35, 95% CI [0.16, 0.54]) with
substantial heterogeneity of effects across studies (7 = 0.40; I? = 78%). Three significant
moderators were identified: in-person interventions outperformed remote interventions (P = .046),
effects were larger when evaluated against standard care or wait-list control conditions versus
attentional, educational, or component controls (£ =.009), and trials with survivors of early-stage
cancer diagnoses yielded larger effects than those with advanced-stage diagnoses (P = .046). We
did not detect differential benefits of psychosocial interventions across samples varying in sex,
age, on-treatment versus off-treatment status, or cancer type. Although no conclusive evidence
suggested outcome-reporting biases (P = .370), effects were smaller in studies with lower risk of
bias.

Conclusions: In-person interventions with survivors of early stage cancers hold promise for
enhancing positive affect, but more methodological rigor is needed.

Implications for Cancer Survivors: Positive affect strategies can be an explicit target in
evidence-based medicine and have a role in patient-centered survivorship care, providing tools to
uniquely mobilize human strengths.
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Introduction

Recent systematic reviews and meta-analyses have demonstrated the efficacy of
psychosocial interventions to reduce prominent negative effects of cancer, including
depression [1], pain [2], and fatigue [3]. The majority of psychosocial interventions for
cancer survivors have been directed toward such outcomes [4]. However, empirical evidence
suggests that increasing positive affect may be an important target for psychosocial
interventions with cancer survivors. Positive affect refers to “feelings that reflect a level of
pleasurable engagement with the environment such as happiness, joy, excitement,
enthusiasm, and contentment” and contains both activated states such as excited and non-
activated states such as peaceful [5].

Beyond being pleasurable and enjoyable itself, positive affect plays important roles that
might lead to other benefits. Fredrickson theorizes that positive affect serves a “broaden and
build” function; it broadens people’s momentary thought-action repertoires, which in turn
serves to buildtheir physical, intellectual, social, and psychological resources [6]. Positive
affect has been associated with lower risk of morbidity and mortality in healthy and
chronically ill samples, independent of the effects of negative affect[5, 7-14]. Although
positive and negative are strongly inversely correlated in some instances, such as discrete
periods of intense emotions, most often the relationship is quite small [15], underscoring the
importance of assessing positive affect independent from negative affect. Similarly,
interventions to decrease negative affects may not necessarily increase positive affects [16],
highlighting that these outcomes need to be considered separately in intervention work.
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Observational studies documenting the positive relationship between positive affect, overall
health [5, 17-23], and health-related quality of life [24, 25], suggests that positive affect may
be an important asset for cancer survivors. Indeed, higher positive affect has been related to
shorter hospital stays for colorectal cancer surgery [26] and decreased likelihood of
developing post-surgical pain for breast cancer [27]. Depression in cancer survivors may be
more reflective of an absence of positive affect than an increase in negative affect [28, 29].
Within the context of cancer survivorship, emotional responses can be highly variable and
the mutability and durability of positive affect, independent of negative affect (depression,
anxiety), is important to understand. Indeed, longitudinal evidence suggests the relationship
between physical symptom distress and depression and anxiety in cancer survivors may be
mediated by changes in positive affect [30]. Thus, positive affect may indirectly impact
important health and psychosocial outcomes among cancer survivors.

The importance of positive affect among cancer survivors extends beyond its effects on
health and quality of life outcomes. Positive affect is valued by survivors in its own right and
is inextricably linked with survivors’ conceptions of ‘living well.” Positive affect is a
component of psychological or emotional wellbeing which is critically important in the
midst of objectively difficult and stressful experiences such as life-limiting illness [31-34].
Measures of positive affect frequently focus on high activated aspects of positive affect (e.g.,
excitement, joy))[35-37] with relatively less attention devoted to low activated forms of
positive affect (e.g., peace, contentment).

Interventions to promote positive affect are being incorporated into routine psychological
care [38] and may help advance psychosocial care for cancer survivors both by increasing
positive affect among those experiencing distress as well as boosting positive affect to
promote wellness [39]. These interventions have been tested in other chronic conditions
including HIV [10], cardiopulmonary disease [11], hypertension [12], asthma [40], and Type
2 diabetes [41]. Meta-analyses suggest these interventions are efficacious in the general
population and in those with clinically significant distress [42, 43], but a review of the
effects of psychosocial interventions on positive affect among cancer survivors has yet to be
conducted.

The overarching aim of this review was to provide a comprehensive summary of the efficacy
of psychosocial interventions for increasing positive affect among cancer survivors by
conducting a meta-analysis of randomized controlled trials (RCTs). Psychosocial
interventions entail an array of theoretical approaches and therapeutic orientations such as
cognitive-behavioral, non-behavioral counseling or psychotherapy, social support,
complementary or alternative mind-body, and multicomponent (i.e., some combination of
the above) approaches [44]. This distinction is critical because “one size” does not “fit all”
and some interventions are likely more beneficial than others or with certain groups of
participants. For example, one might expect that physical activity interventions among
cancer survivors may be beneficial for promoting high activated positive affect whereas
mindfulness or relaxation strategies might be particularly helpful in eliciting low activated
positive affect for survivors with advanced cancer or functional limitations. Therefore, a
second aim was to examine intervention (e.g., individual, group-delivered, whether positive
affect was an explicit target) and sample characteristics (e.g., cancer stage, cancer treatment
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phase) that may be important moderators in explaining the size of the effect of psychosocial
interventions on positive affect.

Search Strategy

Studies were identified by searching electronic databases (Ovid MEDLINE, PsycINFO,
CINAHL, EMBASE, Cochrane Central, and Web of Science), emailing professional
listservs, and contacting study authors. Electronic searches were performed through
September 27, 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
[45] and systematic reviews [46]. All of our search strategies are described in detail in the
supplementary materials (online only). Unpublished studies were requested from
professional LISTSERVs for the Society of Behavioral Medicine, American Psychosocial
Oncology Society, and the American Psychological Association. We attempted to acquire
missing information from recently published papers by contacting 32 study authors, 10 of
whom responded; 5 authors were able to provide additional information.

Eligibility Criteria

Studies were included if they: (1) were randomized controlled trials (RCTs) of psychosocial
interventions; (2) were written in English; (3) included an adult sample (=18 years old) with
a diagnosis of cancer (active treatment and post-treatment); and (4) reported a positive affect
outcome. We included unpublished studies and dissertations. For positive affect outcomes,
we included validated, self-report measures of “feelings that reflect a level of pleasurable
engagement with the environment such as happiness, joy, excitement, enthusiasm, and
contentment” [5] such as the positive affect subscale of the Positive and Negative Affect
Schedule (PANAS)[35]. Excluded studies used quasi-experimental designs or comparative
effectiveness designs with no control groups, focused on pediatric or caregiver samples, or
employed pharmacological or medical interventions rather than psychosocial interventions.

Psychosocial interventions were defined as any non-pharmacologic, therapeutic approaches
that purported to affect thoughts, feelings, or behavior, including cognitive-behavioral
techniques, stress management, relaxation training, hypnosis, existential therapies or other
experiential techniques [2]. We included interventions with and without an explicit focus on
positive affect because interventions that are not designed to target positive affect may still
impact positive affect as a byproduct of the therapeutic process. If generic or non-specific
interventions can strengthen positive affect, that is worth noting.

Study Selection

The review team included 4 raters, each with doctoral degrees and expertise in positive
affect and health. Using the Cochrane technology platform Covidence (www.covidence.org),
reviewer pairs independently screened each title and abstract to determine which studies
merited full review. Studies possibly meeting inclusion criteria underwent full-text review by
a pair of raters, with each rater independently evaluating the study and abstracting key data
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elements for entry into Covidence. Discrepancies were resolved by consensus within rater
pairs and discussed as a team, as needed, in order to standardize coding decisions.

Data Coding

Data extracted from the study included demographic and clinical information about the
sample (average age, sex composition, education level, cancer type, cancer stage, and cancer
treatment phase). We also coded RCTs based on several intervention characteristics: 1)
intervention type, JMS, SMS, and LESM grouped interventions together in a face valid way
based on type of positive affect potentially impacted (high activated positive affect: physical
activity, interpersonal/supportive, cognitive-behavioral; low activated positive affect:
mindfulness, music therapy, yoga, relaxation; both high and low activated positive affect:
multicomponent; unclear: other); 2) intervention focus (individual, dyad, group); 3) delivery
format (in-person, audiovisual, print, telephone, web/internet); 4) intervention sessions (total
number); 5) intervention target (whether or not an intervention was designed to specifically
“target” positive affect vs. simply including it as an outcome); and 6) type of control
condition (standard care/wait-list control, attention/education/component control). For
positive affect outcomes, we recorded measure names and further coded these as primary,
secondary, or unspecified outcomes based on descriptions in the source article.

Assessment of Risk of Bias

To summarize the degree to which primary study findings may have under- or overestimated
the true intervention effect, we assessed the potential for risk of bias (ROB) across studies.
Rater pairs independently reviewed each article and coded for the following Cochrane risk
of bias categories: randomization sequence generation, allocation concealment, attrition, and
outcome reporting [47, 48]. Following the guidance of Higgins et al. [48], for each of these
four categories, we made a categorical assessment of bias as either low, unclear, or high risk
of bias. Blinding of participants was not considered because it 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 rater pairs.

Effect Size Calculations and Meta-Analytic Procedures

To quantify the effects of psychosocial interventions on positive affect outcomes, we used
standardized mean differences between treatment and control groups, estimated using
Hedge’s g correction [49]. For the numerator of the effect size, we used the estimated
difference between treatment and control groups, adjusted for baseline differences (i.e.,
change-score adjustment or regression adjustment); for one study where baseline data were
not available [50], we used unadjusted differences between groups at post-test. We estimated
the denominator of the effect size using baseline (pre-intervention) SDs in the outcome,
pooled across groups; if no baseline data were available, we 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 (i.e., F or t
statistics, p-values) to derive comparable effect size estimates.
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An examination of the distribution of raw effect size estimates included in the meta-analysis
revealed no outliers. We used Tukey’s [51] definition of outliers as values below the 1st
quartile minus 3 times the inter-quartile range (g = —1.43) or above the 3rd quartile plus 3
times the interquartile range (g=1.84).

Many of the included studies reported intervention effects on multiple measures of positive
affect and/or at multiple follow-up times. For purposes of synthesizing the effect size
estimates across included studies, we used random effects meta-analysis in combination with
robust variance estimation techniques [52] 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. 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. Additionally, we report the I statistic, a
relative measure of the extent to which heterogeneity among true effect sizes contributes to
observed variation in the effect size estimates [53, 54]. To examine differences in effect size
across moderating variables, we used random effects meta-regression models that allowed
for between-study variance components to differ across levels of the moderator.

To investigate possible risks of bias in the meta-analytic results due to small-study effects,
we examined a funnel plot of effect size estimates and conducted a modified version of
Egger’s regression test for funnel plot asymmetry.[55]. We again used robust variance
estimation to account for dependence of effect size estimates nested within studies.

All analyses were conducted using the metafor package [56] and clubSandwich package
[57] for the R statistical computing environment. The Preferred Reporting Items for
Systematic reviews and Meta-Analyses (PRISMA) was used in reporting results [58]. The
raw data (including effect size estimates, variance estimates, and moderator variables) and
code for replicating all reported analyses are available in the supplementary materials
accompanying this article.

Study Selection

The search of the electronic databases retrieved 2,026 citations. After removal of duplicates,
1,580 remained and were evaluated on the basis of title and abstract. Of these, 1,312 were
discarded because they clearly did not meet the inclusion criteria and were position or purely
theoretical papers, review papers, descriptive or observational studies, or qualitative studies.
Two hundred sixty-eight potentially relevant references were screened in more detail on the
basis of the full texts. Of these, 28 met inclusion criteria (See Figure 1).)[50, 59-85]. Each
study contributed between 1 and 8 effect size estimates, with a median of 2 effect sizes per
study and a total of 76 effect size estimates. Studies contributing multiple effects involved
multiple active intervention arms [68, 69, 82], used multiple measures of positive affect [59],
or assessed positive affect at multiple follow-up times [50, 64, 81].
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Overall Description of Studies and Effects

Risk of Bias

Table 1 provides a summary of the demographic, clinical, and intervention characteristics
from the included studies. Across 28 RCTs, 76 effect sizes, and a combined sample size of
2,082 participants (M age=53.8, SD=4.8), the weighted average effect of positive affect
outcomes was estimated as g =0.35, 95% CI [0.16, 0.54], p< .001. The estimated between-
study standard deviation was 7 = 0.40 (12 = 78%), indicating substantial heterogeneity of
effects across studies. One way of characterizing this degree of variability is to consider that,
if the true effects are normally distributed, then about two thirds of effects will fall within
one SD of the mean effect, or between —0.05 and 0.75.

Leave-one-out sensitivity analyses indicated that the estimated effect size distribution was
influenced by one study with an outlying effect size estimate. Excluding the single eligible
effect size estimated in Victoria Cerezo [84] (9= 1.47, SE = 0.15) reduced the overall
average effect estimate to g =0.29, 95% CI [0.14, 0.45], p < .001 and the between-study
heterogeneity estimate to 7 = 0.29.

Table 2 reports the results of a sensitivity analysis examining 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. 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 influenced by the stringency of
inclusion criteria. Thus, including only the 18 studies (49 effects) that were at low risk-of-
bias for outcome reporting, the overall average effect size estimate was g = 0.32, 95% ClI
[0.14, 0.50], 7 = 0.25. Including only the 11 studies (28 effects) that were also at low risk-of-
bias for randomization sequence generation resulted in a still smaller overall average effect
(g =0.27, 95% CI [-0.01, 0.56], 7 = 0.33). Imposing further criteria related to allocation
concealment and attrition (i.e., <10%) resulted in even fewer studies and further reductions
in the average effect size estimate. As a whole, these analyses indicated that the risk-of-bias
factors were associated with effect magnitude, such that studies with the least potential for
risk of bias reported smaller effects on positive affect outcomes.

To investigate possible risks of bias due to small-study effects, 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. Egger’s regression test was not significant at the 5% level and the estimated
slope for the scaled standard error was g = —0.81, 95% CI [-2.68, 1.05], 2= .370, indicating
that there was not conclusive evidence for small-study effects. Limiting the analytic sample
to the 7 studies (21 effect size estimates) with post-test total sample sizes greater than 80
participants led to /ncreased estimates of the overall average effect (g=0.44, 95% CI [-0.04,
0.91], £=.065) and degree of heterogeneity (7 = 0.48, I? = 90%). This was due to the
increased weight given to the large effects from the Victoria Cerezo study [84], which was
identified as a potential outlier based on leave-one-out sensitivity analysis. Excluding this
study, the average effect estimate based on the 6 remaining large trials (20 effect size
estimates) was g=0.26, 95% CI [0.04, 0.47], £=.030, very similar to the estimate based on
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all studies except Victoria Cerezo’s. The estimated degree of heterogeneity was substantially
smaller (z = 0.13, I? = 41%) among the large trials after excluding Victoria Cerezo.

Moderator analyses

Moderator analyses were conducted on demographic (age, sex), clinical variables (cancer
type, stage, and phase of treatment) as well as characteristics of the interventions including
delivery format (in person vs, other formats), focus of the intervention (individual, dyad,
group), type of therapeutic approach (multicomponent vs., cognitive-behavioral/physical
activity/interpersonal-supportive vs., mindfulness/music therapy/yoga/relaxation vs., other),
control condition type (standard care/waitlist versus, attentional/education/component
controls), and the extent to which interventions targeted positive affect outcomes (i.e., were
designed to enhance or promote positive affect). Lastly, because the majority of studies (16
of 28) used the PANAS as the measure of positive affect, we examined differences by
whether the positive affect outcome was assessed by the PANAS [35] or by a different self-
report measure (e.g., Affect Balance Scale [36], Affectivity Scale [86], Differential
Emotions Scale [37], Positive States of Mind Scale [87, 88], Peace subscale of the FACIT-Sp
[89]). Measures could not be cleanly parsed into high vs., low activated positive affect as
most scales relied on high-actived content or included aspects of both. Table 3 provides a
summary of these results.

There were no statistically significant differences in treatment efficacy as a function of
demographic or clinical variables with the exception of cancer stage (p = .046). Studies with
survivors at advanced cancer stages had lower average effect sizes (g = —0.03) than studies
with survivors at more mixed stages (g = 0.38) or survivors in early cancer stages (g = 0.42).
In terms of intervention characteristics, there were statistically detectable differences in
intervention delivery formats (p=0.046) and type of control condition (p=.009). Interventions
that were inperson (g=0.41) yielded greater improvements in positive affect than those that
were delivered remotely (g=0.14). Studies comparing psychosocial interventions to standard
care or wait-list control conditions (g=0.46) showed larger effects, on average, than studies
comparing interventions to attention, education, or component control conditions (g=0.09).
However, there were not detectable differences by intervention focus or for intervention
type. Interestingly, average effects of interventions targeting a positive affect outcome were
not statistically distinguishable from effects of interventions that did not. Lastly, there were
no detectable differences between positive affect outcomes assessed by the PANAS
compared to those positive affect outcomes assessed by other measures of positive affect.

Discussion

This project is the first systematic review that synthesizes the effects of psychosocial
interventions on positive affect outcomes among cancer survivors. A number of important
findings emerged. Overall, psychosocial interventions increased positive affect among
cancer survivors, but studies using more rigorous methods to address potential biases had
more modest effects. Notably, interventions with survivors at an early or mixed stage of
cancer performed better than those with survivors at advanced stages and in-person
interventions performed better than interventions delivered remotely.
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The modest average effect of psychosocial interventions on positive affect (g=0.35) is
consistent with the effects of interventions to manage common negative psychosocial
sequelae in cancer such as pain (g=0.34 for pain severity, 0.40 for pain interference) [2],
fatigue (g=0.26 to 0.30 across various interventions) [3], and depression (g=0.43) [1] and
effects of positive psychology interventions more broadly (e.g., g=0.34) [42, 43, 90].
However, our results show that two-thirds of the true effects of psychosocial interventions on
positive affect will fall between —0.05 and 0.75. This suggests substantial variation in the
effects of psychosocial interventions on positive affect in survivors with cancer. In addition,
the weighted effect size for the overall impact of interventions on positive affect includes a
study that had a strong influence on the estimates [84]. If this study is excluded, the average
effect size estimate is reduced to 0.29 and the between-study SD to 0.29. Interestingly, the
outlying study is one of only a handful of studies in our review which included
multicomponent interventions specifically designed to promote positive affect, an approach
that would generally be expected to yield more beneficial effects [50, 67, 78, 83]. A final
important caveat is related to our analyses of the potential for bias in our findings. These
analyses revealed a mixed picture. On one hand, studies which used more stringent designs
to reduce the risk of potential bias (e.g., randomization sequence generation, allocation
concealment) yielded smaller effects. On the other hand, when considering risk of bias
across the collection of studies as a whole, there was not clear evidence of small study
effects, which can be a symptom of selective outcome reporting.

In an effort to better understand which interventions are effective with which groups of
survivors, we examined several potential moderating variables. There was no clear evidence
of differential benefit for psychosocial interventions across samples varying in sex, age, on-
treatment versus off-treatment status, or cancer type. However, interventions conducted with
survivors diagnosed with early stage cancer yielded greater improvements in positive affect
than interventions conducted with survivors diagnosed with late stage cancer. There are
several potential reasons for this. Survivors with early stage cancer have a favorable survival
prognosis compared to survivors diagnosed with late stage cancer. Further, survivors with
late stage cancer can experience rapid functional decline [91]. Psychologically, expectations
for oncologic treatment, the meaning of physical symptoms, and the impact on family may
vary based on cancer stage [92]. The experience of positive affect may also vary based on
cancer stage. Positive affect in survivors with late stage cancer is often described in terms of
peace, tranquility, and contentment as survivors acknowledge a likely terminal disease and
shift their efforts to symptom relief and preparing for death [93-95]. In contrast, positive
affect in survivors with earlier stage cancer may reflect more high activated aspects such as
excitement as survivors focus on finishing treatment and restoring their health. Psychosocial
interventions for survivors with late stage cancer may not be expected to improve high
activated positive affect, but may be expected to improve low activated positive affect.
Unfortunately, only four studies (accounting for five effects) included low activated
measures of positive affect as an outcome — three of which included survivors with mixed
stages of cancer [70, 73, 78] and one which included survivors with advanced stage cancer
[85]. Thus, we were unable to explore these important distinctions.

We also observed differences in positive affect by intervention delivery. In-person
interventions resulted in more positive affect benefits than did remotely delivered
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interventions (via internet, phone, etc.). Cancer can be an emotionally isolating disease, with
loneliness increasing post-diagnosis, especially in the absence of social support [96]. As
such, perhaps there is a more activating component that is inherent to in-person delivery of
interventions that may mitigate loneliness and result in greater gains in positive affect. It
might also be that remotely delivered interventions have yet to properly capture the effective
elements from in-person interventions. In addition, the type of comparison condition
resulted in differential impact. Intervention efficacy was more pronounced among RCTs
using standard care or wait list controls than attention or educational controls, suggesting
that these psychosocial interventions are clearly better than receiving no interventions to
promote positive affect and modestly better than information or attention-focused tasks.
Importantly, attention is an indispensable ingredient of all psychosocial interventions and so,
in behavioral RCTs, comparison and not control is the primary function of attention control
groups.[97]

Contrary to our expectations, we did not see differences in positive affect outcomes as a
function of intervention type. Other meta-analytic findings suggest that interventions in
which people practice multiple activities may be more effective than those in which people
practice single activities [42] and certain components of positive affect interventions may
resonate better with some people than others [98]. However, our data did not identify
differences in therapeutic approach or combinations of approaches for impacting positive
affect outcomes. Moreover, the relative infrequency with which study investigators used
positive affect measures besides the PANAS meant we could not conduct comparisons
between high activity and low activity positive affect as an outcome. Although we are unable
to settle the question of “What works?”, “for whom?”, and “under what conditions?”, we
can advance some tentative conclusions based on these moderator analyses. In short, in-
person interventions that leverage group-based formats may prove particularly effective in
fostering positive affect among survivors with early stage cancers.

This study is not without limitations. First, although we identified a small to medium
average effect of interventions, there was substantial heterogeneity in our findings. This
compromised our ability to detect significant moderating variables and identify those
conditions for which these interventions would be optimally beneficial for participants.
Second, not all studies clearly indicated which outcomes were primary or secondary. Indeed,
39% of our studies (k=11) included positive affect as an “unspecified” outcome. Due to
increasing standardization in registering and reporting applicable trials to ClinicalTrials.gov
[99], future studies will be required to report these details, allowing for more informative
summaries of data for systematic reviews and meta-analyses. Third, many studies had a very
limited follow-up. The average follow-up from baseline to post-intervention was 14.2 weeks
and only 2 studies had post-intervention follow-ups of a year or longer. This is relevant
because data from multicomponent interventions in HIV [10] suggest that longer term
follow-ups may yield larger effects than immediate post-intervention assessments. Finally,
we were unable to stratify positive affect outcomes based on low activated vs. high activated,
as most studies only assessed high activated positive affect.

Despite those limitations, there are a number of strengths about this meta-analysis.
Importantly, this is the first systematic review and meta-analysis of the impact of
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psychosocial interventions on positive affect among cancer survivors. Consistent with
recommendations for reporting our meta-analysis, we followed standard guidelines for
conducting and reporting our findings as suggested by the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) statement [58]. Our review drew from
six databases; leveraged the scientific expertise of four Ph.D. reviewers (JMS, RH, SMS, &
JTM), a medical librarian (MB), and a statistician (JEP); included multiple approaches to
evaluate potential bias; and explored the potential impact of relevant demographic, clinical,
and intervention-level moderators.

This meta-analysis revealed some important directions for future research. First, as already
discussed, only a small number of studies included multiple strategies for reducing risk of
bias. Although there was not clear evidence of small-study bias, differences in effect sizes
were observed for those studies which included multiple strategies for reducing risk of bias.
Enhancing the methodological rigor of evaluations of psychosocial interventions to increase
positive affect would help to increase confidence in their efficacy and enhance their
acceptability. Research teams interested in positive affect but without experience in clinical
trial methodology should pair with those who can help design rigorous studies. Second, the
most common post-intervention follow-up assessment was a 3 to 4-month follow-up. Little
is known about whether benefits to positive affect are sustained over time. Studies with
longer term follow-ups are warranted. Third, although remotely delivered interventions were
not as beneficial as in-person interventions, that does not mean that all remote interventions
are less helpful. Recent years have seen an increase in the sophistication of technology for
assessment [100] and treatment delivery [101]. As the use of technology in psychosocial
interventions improves, remote interventions could become equally effective. Fourth, given
the differences observed in cancer survivors diagnosed at early stages compared to survivors
diagnosed at advanced stages within our meta-analysis, researchers need to evaluate low
versus high activated components of positive affect (c.f., [102]). Peace and contentment may
be desirable emotional states for survivors with late stage cancer diagnoses and thus a more
important intervention target than joy or excitement. Fifth, the relatively small number of
studies meeting our inclusion criteria limited our ability to detect moderator effects,
particularly among demographic and clinical variables and the significant moderator effects
we did observe were only marginally so. This will likely change over time as more and more
interventions to promote positive affect are being developed and tested to support cancer
survivors.

In conclusion, our findings revealed that psychosocial interventions are effective in
increasing positive affect among cancer survivors, though effect sizes vary. Notably, in-
person interventions performed better than interventions delivered remotely and
interventions were more effective for survivors with early stages of cancer than with
advanced cancers. More work in this area is certainly needed but this meta-analysis suggests
that psychosocial interventions may be an effective means to help more survivors thrive in
the midst of cancer. As rates of cancer survivorship increase, these findings highlight that
positive affect strategies can be an explicit target in evidence-based medicine and that
positive affect has a role in patient-centered care. Psychosocial interventions to promote
positive affect may provide tools to uniquely mobilize human strengths and equip survivors
to manage the late and long-term psychosocial sequaellae of cancer and its treatment.
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Table 1.

Summary of Participant Demographic, Study, and Intervention Characteristics (N=2,082 participants)

Demographic or characteristic % M sD
Average age of patients 53.8 48
White, % of patients 826 11.9
Female, % of patients 835 277
Cancer type, % of studies

Breast 54

Mixed 29

Cervical 4

Head/Neck 4

Prostate 4

Leukemia 4

Melanoma 4
Cancer stage, % of studies

Early 39

Mixed 50

Advanced 11
Treatment setting, % of studies

Inpatient care 14

Outpatient care 86
Type of intervention, % of studies

Cognitive behavioral, cardiovascular exercise, interpersonal, 29
or supportive

Mindfulness, music, yoga, or relaxation 32

Multicomponent 29

Other 14
Follow-up time, weeks from baseline 142 181
Number of sessions 8.6 7.1
Intervention delivery format, % of studies

In-person 43

Online 4

Telephone 7

Print 4

Self-guided 4

Combined formats 43
Intervention focus, % of studies

Individual 57

Dyad 7

Group 36
Intervention provider, % of studies

Nurse 11
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Demographic or characteristic % SD
Psychologist 32
Social worker 4
Music therapist 1
Self-guided 11
Other 25
Not reported 7

Type of control group, % of studies
Standard care or wait-list 71
Attention control, education, or other component control 32

QOutcome measure, % of studies
PANAS 57
Affect Balance Scale (positive affect subscale) 4
Affectivity Scale (positive affectivity subcale) 4
Differential Emotions Scale (enjoyment, interest, and positive affect subscales) 7
FACIT-Sp (peace subscale) 14
Fordyce Happiness Measure 4
Gratitude Questionnaire 4
Mood Report Form (positive affect subscale) 4
Positive States of Mind Scale 7

NOTES:

Studies missing a participant characteristic are excluded from reported means and standard deviations.

Sum of percentages may exceed 100% because some studies included effects from multiple categories.
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