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ABSTRACT
Objective: This study aimed to evaluate the effectiveness of expressive writing intervention (EWI) for
improving psychological and physical health in cancer patients and survivors.

Methods: We searched databases and existing reviews for randomized controlled studies pub-
lished between 1986 and 2014 that evaluated the effects of EWI on psychological and physical
health outcomes. We computed and combined effect sizes and examined the role of methodological
characteristics.

Results: From 223 unique citations, we identified 16 independent randomized controlled trials
published from 1999 to 2014, examining the effect of EWI on a range of psychological and physical
health outcomes. No statistically significant effects were found for any of the individual or combined
psychological (Hedges’s g: 0.04; 95% CI, �0.06 to 0.14; p= 0.42), physical (0.08; 95% CI, �0.05 to
0.20; p= 0.22), or quality-of-life outcomes (0.09; 95% CI, �0.05 to 0.24; p= 0.22). The results were
unaffected by differences in study characteristics, for example, type of control condition, study set-
ting, cancer type, and overall study quality ratings. Results from a subset of studies indicated a pos-
sible moderating effect of social constraints, suggesting that participants experiencing low levels of
emotional support may be more likely to benefit from EWI.

Conclusions: Our results do not support the general effectiveness of EWI in cancer patients and sur-
vivors. However, given the practical and inexpensive intervention, it is possible that even small effects
in subgroups of patients could be clinically relevant, and future studies are recommended to test the
effects of potential moderators, including pre-intervention distress levels and context-dependent fac-
tors such as emotional support.
Copyright © 2015 John Wiley & Sons, Ltd.

Introduction

A cancer diagnosis is a stressful and potentially traumatic
event [1], and even after successful treatment, the cancer
diagnosis and treatment may continue to be a source of
considerable distress [2-5]. Research suggests that the
willingness, ability, and opportunity to express cancer-
related concerns and emotions—or lack thereof—may in-
fluence cancer patients’ adjustment to the stressors associ-
ated with cancer and cancer treatment [6-9]. This may
have consequences not only for their psychological health
but also perhaps even for physical health outcomes, in-
cluding prognosis [10-12]. Exploring and expressing
thoughts and feelings are considered core aspects of psy-
chotherapy [13,14], and there is evidence to suggest that
supportive-expressive interventions, helping cancer pa-
tients express their cancer-related thoughts and emotions,
may improve both psychological and physical health out-
comes [15,16]. One mode of emotional expression linked
with beneficial health outcomes is writing [17], and the

early research by Pennebaker and colleagues [18,19] dem-
onstrated that writing as little as 15–20 min for 3 days
about emotions associated with a traumatic event could
lead to improvements in both psychological [20,21] and
biological health [22,23].
A growing number of controlled trials of expressive writ-

ing intervention (EWI) with both healthy and clinical pop-
ulations have found a wide range of benefits. The first
meta-analysis of 13 studies of EWI [24] reported a medium
overall effect size (ES) for healthy participants (Cohen’s
d=0.47). Two later meta-analyses have revealed more
modest effects of EWI in clinical samples (d=0.19) [25]
and across samples of healthy and clinical participants
(d=0.15) [26]. Although the existing meta-analyses have
included studies with cancer patients, they have not re-
ported separate results for EWI with cancer patients. A re-
cently published systematic review [27] identified 13
controlled studies of the effects of EWI in cancer patients,
reviewed the results, and evaluated study quality. While
the majority of results were null findings, there were some
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positive results for effects on pain, sleep, and general phys-
ical and psychological symptoms. Furthermore, a number
of identified moderator effects suggested that the efficacy
of EWI may depend on contextual factors such as levels
of social support [6,28]. The authors conclude that although
the available studies are limited in their methodological
quality and heterogeneous with respect to various aspects
of their design, EWI appears to be generally feasible and
could represent a safe, simple, accessible, and inexpensive
intervention that may offer some relief [27]. However, as
the authors did not subject the results to quantitative analy-
sis, their conclusion must be considered preliminary.
To evaluate the possible efficacy of EWI in cancer pa-

tients, we therefore conducted a systematic review and
meta-analysis of randomized controlled trials of EWI with
cancer patients and survivors. Our primary aim was to
evaluate the overall effects of EWI on psychological and
physical health outcomes. Secondary aims were to quanti-
tatively evaluate possible associations between the effects
and variations in methodological quality and study design
and to review possible moderating effects, for example, of
social constraints.

Methods

The study was conducted in accordance with the Preferred
Reporting Items for Systematic Reviews andMeta-Analyses
(PRISMA) recommendations [29].

Search strategy

A keyword-based search in the electronic databases of
PubMed and PsychINFO was conducted. Keywords related
to the population (cancer OR neoplasm) were combined
with keywords related to the intervention ((expressive OR
emotion* OR disclosure) AND (writing OR written))
AND (intervention OR therapy OR treatment). The search
was conducted independently by the two authors for the pe-
riod from 1986 (the year of the first article on the expressive
writing paradigm [18]) to December 2014. In addition, a
backward search (snowballing) was conducted using refer-
ence lists of identified articles and earlier systematic reviews
together with a forward search (citation tracking) until no
additional relevant articles were found.

Selection procedure and data extraction

Only English language reports published in peer-reviewed
journals were considered eligible for the present study.
Studies were selected using the PICO (Patient, Interven-
tion, Comparison, Outcomes) approach [30]. Eligible
studies had to (a) use a study population of adult cancer
patients or survivors, (b) use an EWI following the origi-
nal Pennebaker paradigm [18], instructing the participants
in three or four home-based or lab-based writing sessions
to disclose their emotions about their cancer or another

traumatic event, (c) randomize participants to EWI or
one or more control conditions, consisting of either non-
writing or an active neutral, non-emotional writing control
condition, (d) present data for both the EWI and control
group(s) for either psychological health (e.g., distress, de-
pression, anxiety, and perceived stress), physical health (e.
g., physical symptoms and health care utilization), or com-
bined mental and physical health outcomes (e.g., health-
related quality of life (QoL)), and (e) report results as
pre–post means and standard deviation (SD)/standard er-
ror (SE) in all groups, change scores in all groups, ESs
(e.g., Cohen’s d and η2), or other relevant statistics (e.g.,
p-values, F-values, and N).
First, the authors independently removed duplicates and

screened the titles and abstracts of the identified references
with the purpose of excluding irrelevant studies. Then, full
texts of the remaining references were evaluated and inel-
igible reports excluded on the basis of the criteria de-
scribed earlier and reasons for exclusion registered.
Disagreements were discussed until a negotiated conclu-
sion was reached.

Quality assessment

Methodological quality was assessed using a modified
version of the original 11 Jadad criteria [31] together with
an item from the Cochrane assessment of bias tool [32]
and additional EWI-relevant criteria yielding a total qual-
ity score (range: 0–15). The 15 criteria were as follows: (a)
study designed as randomized, (b) randomization proce-
dure clearly described, (c) attempts to mask the condition
to the participants, (d) allocation concealed for the re-
searchers during the intervention, (e) clear description of
withdrawals and dropouts, (f) study objectives clearly de-
fined, (g) outcome measures clearly defined, (h) inclusion
and exclusion criteria clearly described, (i) sample size
justified (e.g., power calculation), (j) clear description of
intervention(s), (k) at least one control group, (l) statistical
methods clearly described, (m) study report free of sug-
gestion of selective outcome reporting (e.g., results for
all included outcomes are described), (n) manipulation
check included (e.g., measuring responses immediately
before and after intervention and interviewing participants
about their writing and assessing emotional content), and
(o) an active control condition included (neutral writing
controls). To obtain valid quality scores, the quality rat-
ings were first conducted independently by the two au-
thors. Disagreements and uncertainties were then
discussed until a negotiated final score was reached for
each study. Quality ratings were not used as weights when
calculating aggregated ESs, as this is discouraged because
of the risk of inducing bias [33]. Instead, possible associ-
ations between ESs and specific design characteristics and
study quality scores were explored with meta-analysis of
variance (ANOVA) and meta-regression [34].
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Heterogeneity

Heterogeneity was explored using Q and I2 statistics.
Heterogeneity tests are aimed at determining whether
results reflect systematic between-study differences (het-
erogeneity) or whether the variation is due to random error
(homogeneity) [35]. Because of the generally low statisti-
cal power of heterogeneity tests, a more liberal p-value of
≤0.10 was used to determine significant heterogeneity
[36]. The I2 statistic is an estimate of the amount of vari-
ance in a pooled ES accounted for by heterogeneity in
the sample of studies and is unaffected by the number of
studies (K) [37]. An I2 value of 0% indicates no observed
heterogeneity. Values of 25%, 50%, and 75% are consid-
ered low, moderate, and high, respectively.

Computing effect sizes

Hedges’s g, a variation of Cohen’s d [38], correcting for
possible bias due to small sample size [39] was used as
the standardized ES. Whenever possible, ESs were com-
puted using pre-intervention and post-intervention means
and their standard deviations. If these data were unavail-
able, ESs were based on those reported by the authors or
estimated on the basis of N and other reported statistics,
for example, p-value, F-value, or b-value. Pooled ESs
were weighted by the inverse standard error, taking into
account the precision of each study. When available and
relevant, the N used in the calculation was the N in the fi-
nal analysis for each outcome. As statistical power to de-
tect heterogeneity may always be optimal, a random
effects model was chosen for all analyses. A positive
value was chosen to indicate an ES in the hypothesized di-
rection. If studies reported results for more than one mea-
sure per outcome, independence of results was ensured by
averaging ESs across all outcomes, so that only one result
per study was used for each quantitative data synthesis.

Analytical strategy

First, pooled ESs for the effect of EWI on all individual
psychological and physical health outcomes reported in a
sufficient number of studies were calculated separately.
Then, the pooled overall ESs for the combined psycholog-
ical health, physical health, and QoL outcomes were cal-
culated together with the overall combined ES for all
outcomes. If studies had allocated participants to more
than one control group, for example, both non-writing
and neutral writing [40], EWI was compared with each
group separately. If a study had included more than one
EWI group, for example, standard emotional writing and
writing about helping others [41], only the data for the
group allocated to a writing intervention similar to the
standard Pennebaker EWI approach—the focus of the
present meta-analysis—were used. If studies had included
more than one assessment time point, the time points

chosen for the analysis were those closest in time to
post-treatment. The possible influence of time to post-
treatment assessment was subsequently analyzed with
meta-regression using the time (in weeks) as a continuous
variable. Additional between-study differences in ESs
were explored by comparing the ESs of studies according
to the following study characteristics: (a) active (neutral
writing) versus passive control (non-writing), (b) studies
of breast cancer patients versus studies of patients with
other cancers, (c) lab-based versus home-based interven-
tion, (d) daily versus weekly writing sessions, (e) three
versus four writing sessions, and (f) quality rating. This
was carried out with either meta-ANOVA or meta-
regression. The calculations were conducted with Com-
prehensive Meta-Analysis version 2 and IBM SPSS version
21. A statistical power analysis [42] indicated that to de-
tect a statistically significant small ES (0.20) similar to
that previously found for clinical samples [25], with an al-
pha of 5%, a statistical power of 80% and an average sam-
ple size of 100 would require 8 and 13 studies using fixed
and random effects models, respectively.

Publication bias

Publication bias, a widespread problem when conducting
meta-analyses [43], was visually inspected with funnel
plots and statistically tested with Egger’s test [44]. If the
results were suggestive of publication bias, we planned
to calculate an adjusted ES using Duval and Tweedie’s
trim and fill method [45], which imputes ESs of missing
studies and recalculates the ES accordingly. In case of sta-
tistically significant results, we planned to calculate the
fail-safe number [46,47], that is, the number of unpub-
lished studies with null findings that would reduce the re-
sult to statistical non-significance (p>0.05).

Results

The study selection process with reasons for exclusion is
described in Figure 1. The initial search yielded 223 pa-
pers, out of which 39 were read in full during the second
round of assessment. After excluding further 23 papers,
16 individual research papers describing results of 16 in-
dependent randomized controlled trials published in the
years from 1999 to 2014 were included and subjected to
meta-analytic evaluation.

Study characteristics

The characteristics of the included studies are summarized
in Table 1. The 16 studies had recruited a total of 2392 can-
cer patients or survivors, and we analyzed the final data for
1797 participants with a mean study sample size of 112.
Eight studies investigated breast cancer patients or survi-
vors, with the remaining eight studies investigating partici-
pants with renal, prostate, colorectal, ovarian, and mixed
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cancers. Most studies (N=14) instructed EWI participants
to disclose their emotions about their cancer in three
(N=5) or four (N=11) daily (N=7), weekly (N=8), or bi-
weekly (N=1) sessions. Three studies had participants
write in a lab-based setting, 12 had used a home-based de-
sign, and one study had used a mixed lab-based and home-
based design. Four studies used non-writing controls, and
12 studies used neutral non-emotional writing, for example,
about their daily activities or facts about their cancer. Post-
treatment assessment time points also varied, with eight
studies collecting outcome data at two or more time points
and eight presenting data for one time point only. Post-
treatment assessments varied from 2 to 24 weeks after the
intervention. As seen in Tables 1 and 2, the included studies
assessed a broad range of psychological and physical health
outcomes. Fourteen studies included one or more psycho-
logical health outcome measures; 11 studies included one
or more measures of physical symptoms, physical function,
or health care utilization; and six studies included a com-
bined generic or cancer-related QoL measure.
The initial study quality ratings of the two raters

showed good inter-rater agreement with the raters agree-
ing on 90.4% of the 240 individual ratings and a high cor-
relation between the total quality ratings of the two raters
(r=0.87, p<0.001). Each of the ratings on which the
raters had initially disagreed was discussed in depth and
a final rating negotiated. The mean final total quality rat-
ing was 11.6 (SD=2.5; range: 8–15). The primary meth-
odological limitations were that researchers had not

attempted to blind or mask the experimental conditions
and related hypotheses to participants (N=12), allocation
was not concealed to researchers during intervention
(N=8), sample size had not been based on statistical
power calculations (N=7), a clear description of the ran-
domization procedure was not provided (N=7), and a
clearly described manipulation check of writing instruc-
tion adherence had not been included (N=6).

Pooled effect sizes

As seen in Table 2 and Figure 2, no statistically signifi-
cant effects were found for any of the individual or com-
binations of outcomes. All pooled ESs (Hedges’s g) were
small, ranging from �0.05 (intrusive thoughts) to 0.23
(perceived stress). The largest, albeit non-significant,
ESs were found for the individual outcomes of perceived
stress (0.23; N=3), healthcare utilization (0.21; N=3),
fatigue (0.16; N=2), other general distress measures
(0.11; N=8), other physical symptoms (0.11; N=5), and
the combined or global QoL outcomes (0.09; N=6). To
explore the issue of statistical power, a series of post
hoc statistical power analyses [42] were conducted. The
number of independent studies with similar sample sizes
(N=112) needed to detect statistically significant ESs cor-
responding to those found in the present analysis with a
random effects model, a p-value of 0.05, and a statistical
power of 0.80 were 58, 73, and 292 for the combined
QoL, physical, and psychological outcomes, respectively.

Figure 1. Flow diagram of reviewed studies from identification to inclusion
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Exploring between-study differences

As seen in Table 2, the results of the heterogeneity analy-
ses indicated that between-study differences in ESs were
highly likely to be due to random, rather than systematic
error. No Q statistics reached statistical significance (range
of p: 0.177–0.999), and I2 values indicated no (22 ESs) or
low heterogeneity (three ESs) [37]. Although all planned
comparisons with meta-ANOVA’s failed to reach statisti-
cal significance, they suggested that studies using non-
writing controls had larger effects (g=0.12) than studies
with active (neutral) writing control (0.03), studies of
patients with other cancers had larger effects (0.08) than
studies with breast cancer patients (0.001), studies using
a lab-based setting had larger effects (0.12) than home-
based studies (0.04), and studies with four writing sessions
(0.10) showed larger effects than studies with three ses-
sions (�0.02). Using daily (0.05) versus weekly sessions
(0.04) did not suggest a differential effect. When analyzing
the possible influence of post-treatment assessment time
on ESs with meta-regression, no statistically significant ef-
fects were found for either the overall combined ES
(coefficient =�0.002; p=0.768), combined psychological
outcomes (0.01; p=0.549), combined physical outcomes
(�0.001; p=0.852), or combined QoL outcomes (�0.01;
p=0.134). Likewise, when exploring the association be-
tween study quality ratings and ESs, the associations were
small and did not reach statistical significance
(coefficient =�0.008 to 0.03; range of p: 0.350–0.775).

Moderators

Five studies had explored the possible moderating role of
emotional support or perceived social constraints [61] on
the effect of EWI. Three studies found evidence suggesting
that participants with high levels of social constraints or
low levels of emotional support experienced greater reduc-
tions in general distress and avoidance [28], lower average
daily pain [53], and fewer intrusive thoughts [55] than par-
ticipants high in emotional support or low in social
constraints. In contrast, two studies [58,60] found no mod-
erating effect of social constraints. Additional moderating
effects were reported for avoidance [51], with EWI being
relatively effective for psychological outcomes for partici-
pants low in avoidance, while more positive writing, fo-
cused on benefit finding, was more effective for women
high in avoidance. Moderation effects were also found
for aspects of Alexithymia [58], with lower scores on
externally oriented thinking in the EWI group, but not
controls, being associated with greater reductions in cancer-
related distress, and higher scores on difficulties describing
feelings being associated with greater increases in controls,
but not the EWI group. In one study, participants in the
EWI group were free to write about their cancer or another
traumatic experience [58], with results indicating fewer
depressive symptoms and more positive mood when

participants wrote about their cancer thanwhenwriting about
other traumatic experiences. Finally, one study [60] explored
but failed to find a moderating effect of gender.

Discussion

Our meta-analysis of the 16 randomized controlled studies
of EWI with data for 1797 cancer patients and survivors
revealed no statistically significant main effects for any in-
dividual or combined psychological or physical health
outcomes. Taken together, the results suggest that
instructing cancer patients and survivors to write emotion-
ally about their cancer and cancer treatment has no benefi-
cial effects on their psychological or physical health. This
finding is in contrast to results of earlier meta-analyses of
EWI studies with healthy and clinical samples [24-26].
Null findings raise the possibility of type 2 errors, and one

reason for our failure to find any effects could be insufficient
statistical power of the meta-analysis. However, with 16
studies with an average sample size of 112, our meta-analysis
was sufficiently powered to detect a small ES (0.2) [38] sim-
ilar to that found in a previously published meta-analysis of
EWI studies with clinical samples (0.19) [25] and to the av-
erage effects found in the lower quartile of 302 (0.3) [62] and
64 (0.2) [63] meta-analyses of behavioral interventions.
Another reason could be that the available studies were

limited in their methodological quality and heterogeneous
in their design [27]. However, when examining the role of
study quality, we found no associations between ESs and
study quality scores. Quality scores are often used to con-
trast, model, or modify meta-analysis results, but generally
appear to be poor predictors of study results [33,64], the rea-
son being that while some indicators of less-than-optimal
methodological quality, for example, insufficient blinding
or masking of study conditions, could theoretically lead to
larger effects, other indicators, for example, an active neu-
tral writing control condition, could be associated with
smaller effects. It could thus be more informative to explore
variation in individual methodological characteristics,
which could have influenced the results, for example, inter-
vention setting, number of sessions, adherence to writing in-
structions with manipulation checks, and control condition.
A third reason could thus be that the majority of studies

used a home-based writing setting, which could be less ef-
fective than the lab-based setting used in many of the early
studies of expressive writing, and several studies had only
used three writing sessions, while others had used four,
which could be more effective. Likewise, studies which
had, in accordance with the original EWI paradigm [18],
used neutral, non-emotional writing as active control condi-
tion could be expected to yield smaller effects than a non-
writing control condition. Although the effects found for
lab-based studies, four-session studies, and studies with
non-writing controls were larger than for home-based stud-
ies, three-session studies, and studies using neutral writing
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Table 1. Characteristics of the included studies

Author Year Na (N)b Cancer EWI writing topicc Controlc (N)b

Number
of writing
sessions

Schedule
(days between

sessions)

Walker et al.[48] 1999 44 (28) Breast, stages I and II 1. Cancer (1 session)
(N = 11) 2. Cancer
(3 sessions) (N = 14)

3. Non-writing (N = 14) 1 and 3 Consecutive days

de Moor et al.[49] 2002 42 (35) Renal 1. Cancer (N = 18) 2. Neutral writing (N = 17) 4 Over 4 weeks

Rosenberg et al.[50] 2002 30 (30) Prostate 1. Cancer (N = 15) 2. Non-writing (N = 15) 4 Consecutive days

Stanton et al.[51] 2002 63 (60) Breast, stages I and II 1. Cancer (N = 21)
2. Positive thoughts
about cancer (N = 21)

3. Facts about cancer (N = 18) 4 Over 3 weeks

Zakowski et al.[28] 2004 127 (104) Gynecological
and prostate

1. Cancer (N = 62) 2. Neutral writing (N = 42) 3 Consecutive days

Cepeda et al.[52] 2008 234 (178) Mixed, with pain 1. Cancer (N = 42) 2. Questionnaire, non-writing
(N = 66) 3. Non-writing (N = 70)

3 Over 3 weeks

de Moor et al.[53] 2008 64 (38) Breast, stages II and III
in neo-adjuvant
chemotherapy

1. Cancer (before surgery)
(N = 16)

2. Neutral writing (N = 22) 4 Over 1 week

Gellaitry et al.[54] 2010 93 (80) Breast, stages I and II 1. Cancer (N = 38) 2. Non-writing (N = 42) 4 Consecutive days

Low et al.[55] 2010 76 (62) Breast, stage IV 1.Cancer (N = 31) 2. Facts about cancer (N = 31) 4 Over 3 weeks

Mosher et al.[56] 2012 87 (86) Breast, stage IV 1. Cancer (N = 44) 2. Neutral writing (N = 42) 4 Over 4–7 weeks

Craft et al.[40] 2013 120 (97) Breast 1. Cancer (N = 21)
2. Self-selected (N = 19)

3. Facts about cancer (N = 16)
4. No writing (N = 26)

4 Consecutive days

Arden-Close et al.[57] 2013 120 (80) Ovarian (and partners) 1. Cancer (N = 41) 2. Neutral writing (N = 39) 3 Consecutive days

Jensen-Johansen et al.[58] 2013 507 (417) Breast, stages I and II 1. Free choice (cancer or
other) (N = 198)

2. Neutral writing (N = 219) 3 Over 3 weeks

Rini et al.i [41] 2013 315 (136) Various cancer survivors
treated with hemato-
poietic stem cell transplants

1. Cancer (N = 67) 3)
Cancer + peer helping
(N = 69) (not included)

2. Neutral writing (N = 69) 4)
Peer helping writing (N = 59)
(not included)

4 Over 4 weeks

Milbury et al.[59] 2014 277 (173) Renal cancer 1. Cancer (N = 87) 2. Neutral writing (N = 86) 4 1 and 5 days

Lepore et al.[60] 2014 193 (193) Colorectal cancer,
stages I–III

1. cancer (N = 101) 2. Neutral writing (N = 92) 4 Biweekly

BDI, Beck’s Depression Inventory; BDI-SF, Beck’s Depression Inventory-Short Form; BFI, Brief Fatigue Inventory; BPI, Brief Pain Inventory; BSI, Brief Symptom Inventory; BSI-GSI, Brief Symptom
Inventory—Global Severity Index; CES-D, Center for Epidemiological Studies—Depression Scale; COPE, COPE Inventory; EWI, expressive writing intervention; FACT, Functional Assessment of
Canter Therapy; FACT-B, Functional Assessment of Canter Therapy—Breast Cancer; FACT-BMT; Functional Assessment of Canter Therapy—BoneMarrow Transplantation; FACT-G, Functional
Assessment of Canter Therapy—General; FACIT-F, Functional Assessment of Chronic Illness—Fatigue; FACIT-sp, Functional Assessment of Chronic Illness—spiritual well-being; HADS, Hospital
Anxiety andDepression Scale; IES, Impact of Event Scale; MDASI, M.D. Anderson Symptom Inventory; PHQ, PatientHealthQuestionnaire; POMS, Profile of Mood State; PPMS, Passive PositiveMood
Scale; PSQI, Pittsburgh Sleep Quality Index; PSS, Perceived Stress Scale; QLQ-C30, EORTC Quality of Life Questionnaire-Core 36; QoL, quality of life; RCT, randomized controlled trial; SCL-90,
SymptomChecklist; SCS, Social Constraints Scale; SF-36, Short Form (36) Health Survey; SOS, SignificantOthers Scale; TAS-20, Toronto Alexithymia Scale-20 item version; VAS, Visual Analog Scale.
aInitial N allocated to intervention.
bFinal N included in analyses, including intention-to-treat (ITT).
cNumber refers to group number.
dHome-based phone, home-based mail, or lab based.
eModified Jadad rating scale (score range: 0–15).
fOnly outcomes relevant for the analyses are described, and studies may have reported on other outcomes not listed.
gPotential moderators in italics.
hNot reported (n.r.).
iOnly emotional writing (group 3) and neutral writing (group 4) included in the present analysis.
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as control, no differences reached statistical significance (p-
values: 0.23–0.92). Even more importantly, when assessing
study heterogeneity, our results generally indicated that any
between-study variation in ESs was much more likely due
to random error than systematic between-study differences.
Although statistical power for testing study heterogeneity is
often limited [42], not only theQ statistic but also the I2 sta-
tistic, which is unaffected by the number of studies, indi-
cated the ESs to be highly homogeneous.
Finally, a limitation could be that ESs for a subset of

studies were estimated on the basis of sample size and

secondary statistics, for example, p-values. However, the
number was limited, ESs based on reported ESs or other
statistics were comparable with ESs based on means and
SDs (p=0.66), and both types of results were highly
homogenous (I2 =0.00).
A more likely reason for our null findings could there-

fore be that EWI, at least when conducted as in the
available studies, is not particularly effective as a psy-
chotherapeutic intervention for cancer patients and survi-
vors. There could be several possible explanations for
the lacking efficacy in this group.

Study design,
settingd

Post-intervention
assessment time
points (weeks)

Quality
rating e

Psychological
outcomesf

and moderatorsg
Physical health

outcomesf

Combined
or global

QoL outcomes

RCT, lab based and
home based

4–6, 16, and 28 9 Intrusive thoughts, avoidance
(IES), and mood (POMS)

RCT, lab based 4, 6, 8, and 10 9 Stress (PSS), intrusive thoughts,
avoidance (IES), and mood
(POMS)

Sleep (PSQI)

RCT, home based
(phone, once)

12, 24 9 General distress (SCL-90),
mood (POMS) Rumination,
Ways of Coping

QoL (SF-36; FACT),
physical symptoms,
health care utilization,
health behaviors

RCT, lab based 4 and 12 15 Avoidance (COPE and IES),
mood (POMS), and avoidance

QoL (FACT), physical
symptoms, and health
care utilization

RCT, home based
(phone)

24 11 General distress (BSI) intrusive
thoughts, avoidance (IES), and SCS

RCT, home based
(phone once)

4 and 8 11 Pain (VAS) Total well-being
(Likert scale)

RCT, home based
(mail)

2 and 4 8 General distress (BSI), stress
(PSS), intrusion, avoidance (IES),
and SCS

Pain (BPI) and sleep
(PSQI)

RCT, home based
(mail)

4, 12 and, 24 8 Mood (POMS) and social
support (SOS)

Health care utilization QoL (FACT-B)

RCT, home based
(phone)

12 13 Depressive symptoms (CES-D),
intrusive thoughts
(IES), and social support

Physical symptoms and
sleep (PSQI)

RCT, home based
(phone)

8 14 Depression (CES-D), anxiety
(HADS-A), and existential
well-being (FACIT-sp)

Sleep (PSQI), fatigue
(FACIT-F), and use of
mental health services

RCT, lab based 4 and 24 11 QoL (FACT-B)

RCT, home based
(phone)

12 12 Perceived stress (PSS) and
intrusive thoughts (IES)

QoL (FACT-G)

RCT, home based
(phone)

12, 36 15 Depressive symptoms (BDI-SF),
intrusive thoughts, avoidance
(IES), mood (POMS, PPMS),
SCS, and Alexithymia (TAS-20)

RCT, home based
(phone)

12 13 General distress (BSI-GSI) Inventory of physical
symptoms

QoL (FACT-BMT)

RCT, home based
(phone)

4 12 Depression (CES-D), cancer-
related distress (IES), and QoL
(SF-36 mental component)

Cancer symptoms
(MDASI), fatigue (BFI),
sleep (PSQI), and physical
symptoms (SF-36 physical
component)

RCT, home based
(phone)

4 15 Depression (CES-D), emotional
function (QLQ-C30), and SCS

Sleep (PSQI) and physical
function (QLQ-C30)

QoL (QLQ-C30)
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First, several studies may not have adhered completely
with the original Pennebaker paradigm. Although there
were exceptions [40,58], participants in the experimental
groups were generally instructed to write about their cancer.
In the original study by Pennebaker and colleagues [18] and
several subsequently conducted studies, participants were
asked to write about the most stressful or traumatic experi-
ence in their lives, and it is possible that for some partici-
pants, especially in later stages of recovery, their cancer
was insufficiently traumatic to elicit a beneficial effect of
EWI. Other deviations from the original EWI paradigm

include a study in which participants were not explicitly
instructed to write about their emotions but about ‘how can-
cer affected their lives’, which may explain the finding that
20 out of 79 patients had no emotional disclosure [52]. In a
second study, the participants were not instructed to write
about their emotions on the first of the three writing days
[57]. However, excluding these studies from the analyses
did not alter the result (overall effect: g=0.05; p=0.31).
Second, although the present results could seem para-

doxical given the earlier positive findings, cancer patients,
who agree to participate in psychological intervention

Table 2. Pooled effects of EWI for psychological health, physical health, and QoL outcomes in cancer patients

Outcome

Sample size Heterogeneitya Pooled effect sizesc,d

K N Q df p I2 Hedges’s gb 95% CI P (two-tailed)

Overall effect 16 1749 e 4.47 15 0.996 0.00 0.04 �0.05 to 0.14 0.377
Neutral writing control 12 1429 6.97 11 0.801 0.00 0.03 �0.08 to 0.13 0.616
Non-writing controlf 5 371 3.82 4 0.307 16.91 0.12 �0.11 to 0.36 0.304
Between groupsg 15 1704 0.02 1 0.921
Breast cancer 8 822 1.41 7 0.985 0.00 0.001 �0.14 to 0.14 0.992
Other cancers 8 929 2.39 7 0.935 0.00 0.08 �0.05 to 0.21 0.229
Between groups 16 1749 0.67 1 0.414
Home based 12 1577 3.41 11 0.984 0.00 0.04 �0.06 to 0.14 0.459
Lab based h 3 144 0.20 2 0.905 0.00 0.12 �0.22 to 0.45 0.495
Between groups 14 1721 0.65 1 0.421
Daily sessions 8 606 1.88 7 0.966 0.00 0.05 �0.11 to 0.22 0.531
Weekly sessions 7 974 2.56 6 0.862 0.00 0.04 �0.09 to 0.17 0.531
Between groups 15 1560 0.01 1 0.913
Three sessions 5 809 0.46 4 0.977 0.00 �0.02 �0.16 to 0.12 0.782
Four sessions 11 942 2.56 10 0.990 0.00 0.09 �0.03 to 0.23 0.143
Between groups 16 1749 1.45 1 0.229
Psychological health combined 14 1522 4.68 13 0.982 0.00 0.04 �0.06 to 0.14 0.419
Physical health combined 11 1071 7.96 10 0.632 0.00 0.08 �0.05 to 0.20 0.221
QoL 6 716 4.75 5 0.447 0.00 0.09 �0.05 to 0.24 0.215
Intrusive thoughts 6 732 2.03 5 0.845 0.00 �0.05 �0.19 to 0.10 0.517
Avoidance 4 590 1.89 3 0.595 0.00 �0.01 �0.17 to 0.15 0.900
Depression 5 932 0.09 4 0.999 0.00 0.02 �0.11 to 0.15 0.722
Perceived stress 3 153 2.72 2 0.256 26.59 0.23 �0.16 to 0.61 0.246
Other distress measuresi 8 705 2.11 7 0.954 0.00 0.11 �0.04 to 0.26 0.158
Positive mood 4 709 0.13 3 0.998 0.00 �0.02 �0.17 to 0.13 0.770
Fatigue 2 259 0.48 1 0.490 0.00 0.16 �0.08 to 0.41 0.191
Pain 3 246 3.46 2 0.177 42.18 0.03 �0.36 to 0.43 0.875
Sleep disturbance 5 587 4.66 5 0.458 0.00 0.00 �0.16– 0.16 0.990
Other physical symptoms 5 624 2.56 4 0.635 0.00 0.11 �0.05 to 0.27 0.160
Healthcare utilization 3 170 1.88 2 0.391 0.00 0.21 �0.10 to 0.52 0.177

EWI, expressive writing intervention; QoL, quality of life; df, degrees of freedom; 95% CI, confidence interval; ES, effect size.
aQ statistic: p-values< 0.1 taken to suggest heterogeneity. I

2
statistic: 0% (no heterogeneity), 25% (low heterogeneity), 50% (moderate heterogeneity), and 75% (high heterogeneity).

bRandom effects model.
cES, Hedges’s g. Standardized mean difference, adjusting for small sample bias. A positive value indicates an ES in the hypothesized direction, that is, reduced pain or relatively small
increase in pain in the intervention group. All ESs were combined using a random effects model. To ensure independency, if a study reported results for more than one measure, the
ESs were combined (mean), ensuring that only one ES per study was used in the calculation. Conventions: small (<0.3); medium (0.5); and large (0.8>).
dIn case of statistically significant ESs, it was planned to examine the robustness of findings by calculating the fail-safe N (number of non-significant studies that would bring the p-value
to non-significant (p> 0.05) [46]. No ESs reached statistical significance (p> 0.05), and fail-safe N was not calculated.
eNumbers do not necessarily add up to the total N analyzed (1797), as some studies that have included more than two groups are excluded from certain analyses to ensure
independency.
fThe number for neutral writing and non-writing exceeds the total, as one study [40] had included both neutral and no writing control groups.
gMeta-ANOVA.
hOne study used mixed lab-based and home-based settings.
iFor example, Brief Symptom Inventory (BSI) and Symptom Checklist (SCL-90).
jPossible publication bias was examined with funnel plots and Egger’s test. If statistically significant (p< 0.05), this was to be followed by imputation of missing studies [45]. However,
no analyses suggested publication bias.
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studies, may be relatively well-adjusted [65], and it is the-
oretically possible that the participants have not been suf-
ficiently distressed for the intervention to be effective
(‘floor effect’). Although the many different psychological
outcome measures and patient groups investigated re-
stricted us in establishing whether this was the case, in
one study [58], participants were compared with a compa-
rable national reference group and were in fact found to
report significantly lower levels of distress. Furthermore,
a large proportion of studies investigated breast cancer pa-
tients and survivors, and as the pooled ES approached
zero for participants with breast cancer (g=0.001) and
was larger for other cancers (g=0.08), we cannot
completely exclude the possibility that EWI may be more
effective for patients with other cancers.
Third, the degree of psychological adjustment to cancer

may depend on the severity of disease as well as time since
diagnosis and treatment. Unfortunately, the studied samples
were mixed with respect to disease severity and time since
diagnosis, not only between studies but also within studies,
thus limiting our ability to conduct moderation analyses.
Fourth, as time increases from intervention to post-

treatment assessment, one would generally expect the ef-
fect of the intervention to decrease. Again, the included
studies showed considerable variation in the time points
assessed, and some studies had included several time
points. To reduce the likelihood of type 2 error, we there-
fore chose the time closest to post-treatment, and when ex-
ploring the associations between ESs and post-treatment
assessment time with meta-regression, the coefficients
approached zero and did not reach statistical significance.
It should, however, be noted that two studies found indica-
tions of long-term improvements over time in EWI

participants. Rosenberg [50] thus found increased pain re-
port in controls from 3 to 6 months with no change in the
EWI group. Likewise, in the study by Stanton [51], EWI
participants reported fewer somatic symptoms from 1 to 3
months after intervention compared with controls. It could
be hypothesized that EWI might catalyze other positive
changes, which could in turn strengthen effects over time.
Fifth, a specific challenge in EWI, especially for home-

based interventions, could be whether participants adhere
to the writing instructions. However, several studies had in-
cluded manipulation checks, which indicated that the partic-
ipants had followed the writing instructions, and that EWI,
compared with neutral writing, was successful in inducing
the brief increases in negative mood generally associated
with emotional disclosure [66]. Still, most studies failed to
find any main effects post-treatment, and the pooled ESs
were generally homogenous, small, and statistically non-
significant, regardless of the outcomes investigated.
Finally, it is possible that the extent to which expression

of emotion is helpful or adaptive depends on the context.
It has thus been demonstrated that expressive flexibility,
that is, the ability to both upregulate and downregulate
emotional expression, was associated with long-term psy-
chological adjustment [67]. Together with other findings
showing that healthy individuals manage their emotions
in different ways depending on the intensity level [68],
this suggests that it can be adaptive to both engage and
disengage from emotions depending on the context. This
finds some support in studies showing that patients with
low levels of emotional support or high levels of experi-
enced social constraints were more likely to benefit from
EWI than patients with high levels of emotional support
[28,53,55]. Another study showed EWI to be relatively

Figure 2. Forest plot of effects (Hedges’s g) of randomized controlled studies of expressive writing intervention (EWI) on psychological,
physical, and quality-of-life (QoL) outcomes in cancer patients and survivors
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effective for participants low in avoidance, while more
positive writing focused on benefit finding was more ef-
fective for women high in avoidance [51].

Conclusion

Despite the modest effects previously found in healthy
students and other clinical samples [24-26], our results
do not support the general effectiveness of EWI in cancer
patients and survivors for any of the psychological or
physical health outcomes studied. This finding is unlikely
to be due to insufficient statistical power, and the ESs
were furthermore quite homogenous and unassociated
with any of the key methodological aspects explored. A
reason for the null finding could be that effects of emo-
tional expression are context dependent, as supported by
a small number of studies showing differential effects de-
pending on the perceived availability of emotional sup-
port. Although EWI does not appear to work well for all

cancer patients, given the very practical and inexpensive
intervention, even small effects in subgroups of patients
could be clinically relevant, and future studies are recom-
mended to test the effects of potential moderators, includ-
ing pre-intervention distress levels and context-dependent
factors such as emotional support. Further studies of other
approaches, for example, by instructing participants to fo-
cus on benefit finding [51], multimodal interventions com-
bining verbal and written ‘healthy expressions’ [69], or
helping others [41] are also needed.
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