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Abstract
Background—Both during and after treatment, cancer survivors experience declines in physical
and psychosocial quality of life (QoL). Prior research indicates that exercise interventions alleviate
problems in physical functioning and some aspects of psychological functioning. For survivors
seeking social support, exercise programs that are conducted in group settings may foster optimal
QoL improvement (by addressing additional issues related to isolation, social support) over
individually-based exercise programs.

Methods—We reviewed literature on group cohesion in exercise studies, and conducted a meta-
analysis to test the hypothesis that group as compared to individual exercise interventions for
breast cancer survivors would show greater improvement in QoL.

Results—As currently implemented, group exercise interventions showed no advantage.
However, they typically did not provide any evidence that they capitalized upon potentially
beneficial group processes.

Conclusions—Future exercise intervention studies could investigate the effect on QoL of
deliberately using group dynamics processes, such as team building experiences and group goal
setting to foster group cohesion.
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“We laugh the most when we push ourselves the hardest, because then it doesn’t
hurt so much. It is a little hard to laugh alone… The group definitely matters.”

- group exercise participant (Midtgaard, Rorth, Stelter,
& Adamsen, 2006)

Improved survival rates for cancer patients have encouraged researchers and practitioners to
address the challenges that cancer presents for quality of life (Holland, 1998). Multiple
quality of life (QoL) dimensions encompassing physical (e.g., functional status),
psychological (e.g., emotional well-being), and social domains (e.g., family well being,
social functioning) are all considered important (Cella, Baum, & Andersen, 2001). Thus,
interventions that address multiple aspects of quality of life may be optimal. Here we
examine whether exercise interventions designed to improve physical functioning, when
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delivered in a group format, might foster improved QoL as compared to those delivered in
an individual format because of the access to social interaction provided by the group itself.

Meta-analytic reviews support the effectiveness of exercise interventions, which have
included aerobic exercise, such as biking (e.g., Courneya et al., 2003; Pinto, Clark,
Maruyama, & Feder, 2003), running (e.g., Schulz et al., 1998), dance (e.g., Campbell,
Mutrie, White, McGuire, & Kearney, 2005; Kolden et al., 2002; Sandel et al., 2005), Tai Chi
(e.g., Adamsen, Rasmussen, & Pedersen, 2001; Mustian, 2003), and resistance training
(Galvão & Newton, 2005; McNeely et al., 2006), in improving physical functioning
(Courneya & Friedenreich, 2007; Galvão & Newton, 2005; McNeely et al., 2006) reducing
fatigue (McNeely et al., 2006), improving physical and psychological coping (Courneya &
Friedenreich, 2007), and improving some psychological outcomes such as reducing distress
and improving emotional well-being (Knobf, Musanti, & Dorward, 2007).

It may be possible that exercise interventions delivered in a group format might represent an
optimal intervention to improve QoL for people with cancer, because the group format
provides access to other survivors and thus could address psychosocial needs related to
survivors’ increased dependence on others (Harrison, Maguire, & Pitceathly, 1995), strained
social relationships (Wortman & Dunkel-Schetter, 1979), stigma (Hebl, Tickle, &
Heatherton, 2000), and isolation (Rosenbaum, Rosenbaum, Kneier, & Spiegel, 2005).

Theoretically, social support has a positive influence on well-being both directly by
providing an individual with a large community network (Cohen & Wills, 1985), and
indirectly, through the perceived availability of support which protects individuals from the
harm of stressful events (the stress-buffering hypothesis, Cohen & Wills, 1985). Social
support is theorized to contribute to how ones appraises events (Dunkel-Schetter, Folkman,
& Lazarus, 1987), and to enable individuals to cope by modeling coping behavior and
providing incentives for engagement in positive coping methods, enhancing self-efficacy
(Benight & Bandura, 2004).

Studies have shown that cancer patients seek group interventions, specifically social support
group interventions, for a number of reasons: they desire to dissipate their fear and reduce
depression (Cella & Yellen, 1993); they want to learn how to cope from other patients (Cella
& Yellen, 1993); they feel stigmatized by their cancer, and seek refuge from the resulting
social isolation (Vugia, 1991) and self-rejection (Cella & Yellen, 1993). Cancer support
groups give patients emotional support and promote social interaction (Bloom, 1982). The
mere presence of others sharing the same physical and psychosocial challenges can be quite
profound. The group setting provides a normalization of the cancer experience (Wortman &
Dunkel-Schetter, 1979) and can reduce feelings (i.e., anxiety, depression) associated with
the stigma of having cancer that cancer patients often feel when surrounded by persons
without cancer (Blascovich, Mendes, Hunter, & Lickel, 2000).

Reviews of group psychosocial interventions have shown that these group interventions
have positive effects for many participants, improving almost every aspect of QoL for
participants outside of longevity itself (Gottleib & Wachala, 2007). Perhaps improvements
that are attributable to group processes (as opposed to the unique effects from the
therapeutic process itself) could also be seen in group exercise interventions. Processes
highly valued by members of cancer support groups include most notably group cohesion,
which is ranked by participants to be the most valuable group aspect (Magen & Glajchen,
1999). In the context of social support groups, cohesion is the emotional connection that
facilitates self-disclosure. Other valued aspects include the providing of hope and
universality, or being in the same situation as other members (Magen & Glajchen, 1999). In
addition, group processes in the context of support groups indicate how important having

Floyd and Moyer Page 2

Health Psychol Rev. Author manuscript; available in PMC 2010 July 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



face-to-face interaction within the context of a supportive and non-judgmental group is for
ease in sharing feelings (Paulus, Baum, & Andersen, 2001).

If facilitated in a group exercise intervention, improvement in QoL obtainable through group
processes could occur alongside benefits seen by the exercise component of the intervention.
These may include improved cardiovascular fitness (MacVicar, Winningham, & Nickel,
1989), muscle mass (Courneya & Friedenreich, 1999), and body image (Pinto et al., 2003),
which may decrease survivors’ need to depend on others. In addition, the exercise may
decrease fatigue (Schwartz, 1999), depression (Segar et al., 1998), and anxiety (Mock et al.,
1997; Segar et al., 1998).

Interviews with members of group exercise programs for cancer survivors indicate that
participants appreciate these programs for several reasons. Participants report forming a
collective identity with group members (Midtgaard et al., 2006; Parry, 2007; Unruh & Elvin,
2004), improvement in their self-image by re-conceptualizing themselves from patients to
athletes (Midtgaard et al., 2006; Parry, 2007), that the group has motivational factors
(Midtgaard et al., 2006), that they enjoy being with other cancer survivors while exercising
(Adamsen et al., 2001), and that they prefer action-oriented groups as opposed to talking
support groups (Emslie et al., 2007; Midtgaard et al., 2006; Parry, 2007). Many qualitative
studies indicate how much participants value exercising with others “in the same boat” or
“in the same situation” (Adamsen et al., 2001; Emslie et al., 2007; Midtgaard et al., 2006;
Parry, 2007), which is similar to the aspect of universality valued by members of cancer
support groups (Magen & Glajchen, 1999).

Group Cohesion in the Exercise Environment
To understand how QoL could be improved with group exercise interventions, we can
borrow insights from the group cohesion literature. Group cohesion is “a dynamic process
that is reflected in the tendency for a group to stick together and remain united in the pursuit
of its instrumental objectives and/or for the satisfaction of member affective needs” (Carron,
Brawley, & Widmeyer, 1998, p. 213). This “sticking together” and related feelings of
closeness could be a powerful experience for people, like cancer survivors, experiencing
stigma and isolation. Estabrooks and Carron studied the effects of group cohesion on
exercise class attendance in several studies of non-cancer patient populations. The found that
group cohesion predicted attendance, and that using cohesion-building activities resulted in
an improved return rate after a 10-week class hiatus as compared to control and placebo
groups (Estabrooks & Carron, 1999). Also in support of the findings that cohesion-building
benefits exercise programs, a meta-analytic review by Burke and colleagues (2006) found
that group exercise programs that incorporated team-building activities were superior to
three other exercise program styles: classes of people exercising with a leader but not
interacting (standard aerobics class), home-based exercise with telephone contact, and
home-based exercise without contact (Burke et al., 2006).

Participants’ Perspectives on Group Programs
Some studies of group exercise and cancer survivors have looked qualitatively at general
aspects of group dynamics. These studies provide preliminary evidence that cohesion
building enhances exercise programs for cancer survivors. For example, participants in two
group exercise studies (Adamsen et al., 2001; Midtgaard et al., 2006) voiced ideas that
implied that cohesion was an important factor in their exercise group experiences. Adamsen
and colleagues (2001) reported results from a physical activity program for men with
various types of cancer. They report that “[participants’] comradeship was made even more
meaningful by the ‘break’ it created from the illness, notwithstanding that it actually was the
illness that bonded the men” (Adamsen et al., 2001, p. 532).
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Both Adamsen et al. (2001), and Midtgaard et al. (2006) report rich qualitative information
in the comments of the participants themselves as they describe their experiences in the
groups. In both studies, participants reported that they felt they were all ‘in the same boat’:
“we have all been united by something concrete” (Midtgaard et al., 2006, p. 30); that they
liked convening as a group, without talking about cancer: “I wouldn’t like to meet with
other people just because they have cancer. I try to avoid those types of support groups… if
you only meet because of the disease it becomes overwhelming… it becomes a lot of ‘poor
us’” (Midtgaard et al., 2006, p. 30); the benefits of exercising as a group: “there is always
someone from the group who comes up and asks: ‘How are things going with you?’…and
offers encouragement.” (Midtgaard et al., 2006, p. 29).

Participants often state that they appreciate being able to unite as a group without talking
about cancer (Unruh & Elvin, 2004, pp. 141-142); “The one thing we all have in common is
breast cancer, but that’s not our focus. I didn’t join the team to talk about breast cancer.”
(Parry, 2007, p. 63). This idea was so central to a study by Emslie et al. (2007) that it
appeared in their study’s title: ‘I wouldn’t have been interested in just sitting round a table
talking about cancer’; exploring the experiences of women with breast cancer in a group
exercise trial. The process of convening with cancer survivors and not discussing cancer is
one characteristic that distinguishes these group exercise interventions from typical group
psychosocial interventions: in group psychosocial intervention, members talk about the
cancer experience. Most venues that exist for cancer survivors to convene as a group focus
on processing the cancer experience by talking about it (e.g., support groups,
psychotherapy). Sharing the cancer experience verbally with others is undeniably important
for QoL, as we see from positive outcomes of group therapies (e.g., Fawzy et al., 1990;
Gottleib & Wachala, 2007; Kissane DW, 2003; Spiegel et al., 1999), but the fact that cancer
survivors express appreciation of being able to convene and not talk about the experience
indicates a potential void in our support system. Group exercise interventions could fill this
void.

Group Exercise, QoL, and Chronic Illness
Although to our knowledge, no meta-analyses have been conducted directly comparing
group and individual exercise, group exercise has been reported to be beneficial among
other patients populations including hemiplegic patients (Taskinen, 1999), for whom the
group was reported to be motivating and rewarding, patients with chronic muscular pain
(Steihaug, Ahlsen, & Malterud, 2001), for whom the group was reported to provide a sense
of security and feeling of belonging, and psychotherapy patients with mood and personality
disorders (O’Kelly, Piper, Kerber, & Fowler, 1998).

Because QoL is comprised of both physical and psychosocial domains, it seems reasonable
that group exercise interventions, by addressing both, might be more effective in improving
QoL for cancer survivors than individually-based programs. It is likely, and thus important
to note here, that individual differences affect the type of social support preferred by
survivors. Although research has shown that some survivors prefer an activity-oriented
group over a talking support group (e.g., Emslie et al., 2007), the social support obtained
from support groups differs from that obtained from exercise groups. For participants who
need a type of social support distinct from that offered by psychosocial group therapy
programs, group exercise programs may be ideal.

Prior reviews of exercise interventions for cancer survivors have not investigated whether
individual versus group exercise programs have different quality of life outcomes. Thus, we
employed meta-analytic techniques to investigate the hypothesis that group exercise
interventions would show greater improvement in QoL over individual exercise programs.

Floyd and Moyer Page 4

Health Psychol Rev. Author manuscript; available in PMC 2010 July 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



To reduce variability, because the research has been predominantly conducted with women
with breast cancer, we included only studies of breast cancer survivors.

Methods
Literature Search and Eligibility Criteria

Studies were eligible if they: reported the effects of individual or group aerobic and/or
resistance exercise on breast cancer survivors’ QoL; used a randomized or a pre-post design;
were published between January 1980 and June 2009; were peer-reviewed articles; and were
written in English or German. Studies were not eligible if they: included fewer than six
subjects per condition; had no intervention component; included several types of
interventions (e.g., an exercise program with group counseling); or assessed QoL only with
respect to fatigue, without other psychosocial outcomes.

Electronic databases were searched (PsycINFO, CINAHL Plus, MEDLINE, Cochrane
Central Register of Controlled Trials) using key words related to breast cancer: breast,
cancer, neoplasms, mastectomy; to exercise: exercise, physical activity, sport,
physiotherapy; and the phrase quality of life. The Journal of Clinical Oncology, Medicine &
Science in Sports & Exercise, and Psycho-Oncology were hand-searched and reference
sections of eligible articles were reviewed.

Studies used variety of self-report measures to assess QoL, often employing more than one.
Because improvements may be domain-specific, the variability among QoL measures, with
some assessing overall QoL, and some assessing domain-specific QoL, can be problematic
to meta-analytic interpretation. Previously conducted meta-analyses investigating the effects
of exercise on QoL have coded data from various measures, using the QoL measures as a
moderator variable when possible (e.g., Gillison, Skevington, Sato, Standage, &
Evangelidou, 2009; McNeely et al., 2006; Rehse & Pukrop, 2003). Gillison et al. (2009)
recommend maintaining data when possible for overall QoL, which can maintain a multi-
dimensional perspective on QoL. Using overall QoL to calculate effect size may also allow
for further investigation into domain-specific QoL, when reported by authors. In keeping
with the effort to code for overall QoL when possible, and making an effort to keep QoL
measures as consistent as possible across studies, measures were prioritized for coding. The
most commonly used measure was the Functional Assessment of Cancer Therapy (FACT -
G), so we prioritized using data from this measure when it was available (5 out of 18
studies). The second most commonly available measure to obtain our data was from the
FACT-B (4 studies). The third was from the QoL Index for Patients with Cancer (2 studies).
The fourth was either the SF-36 Mental Health Domain or Mental Health subscale, or the
POMS total mood disturbance (2 studies each). If a study did not include any of the
previously listed measures, the measure included the analysis was randomly selected from
those available. Therefore, our meta-analysis also included QoL data from the EORTIC
QLQ-C30 (1 study), and the CARES-SF (1 study).

One study (Segal et al., 2001) contained three groups; usual care, self-directed exercise, and
supervised exercise. The usual care and supervised exercise groups were selected for
comparison because this combination most closely matched the interventions of the other
studies in the analyses.

Six studies included data from only a single intervention group, with no control group. To
incorporate the information from these studies, we conducted two types of analyses:
comparisons of treatment and control groups post intervention (treatment-control) and
comparisons of intervention group pre- and post-intervention (pre-post). Both of these types
of analyses are standard practice for meta-analyses (Lipsey & Wilson, 2001), though
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because of the difference in whether or not the analyses includes a control group, these two
analyses are kept distinct from one another. Some studies reported data that could be used
for both analyses. The test-retest reliability of the outcome measures was necessary to
calculate effect sizes for the pre-post analysis. In cases where this information was not
reported for the sample examined, the typical test-retest reliability of the instrument was
determined from other literature.

Literature Retrieval and Coding
The search initially identified 645 studies. Exclusion criteria were applied to abstracts and in
some cases full texts. This left a final sample of 17 articles, reporting on 18 studies (one
article reported on 2 distinct samples; Table 1).

Coding was conducted by two raters, who were guided by specific coding instructions.
Coders rated their studies independently and met after coding was completed to resolve
discrepancies. The average two-way mixed effect intraclass correlation (Shrout & Fleiss,
1979) assessing rating agreement for both coders was .99, for the 5 continuous variables
(exercise duration, intervention length, exercise frequency, participant age, and time since
diagnosis). The average generalized kappa (Siegel & Castellan, 1988) assessing the rating
agreement of both coders was .98 for the 13 categorical variables (exercise intensity, cancer
stage, whether the intervention occurred during or after treatment, whether exercise was
supervised, and the PEDro scale items).

The moderating variable of interest for this meta-analysis was the format in which the
exercise intervention was implemented (group vs. individual). Because any interaction with
other study participants is conceptually distinct from having absolutely no interaction with
other study participants, studies were considered to have “group” format if participants had
any access to other study participants during the exercise intervention. This included studies
where participants exercised with others during some sessions, and individually during some
sessions. Studies were only considered to have individual format if participants always
exercised alone.

Studies were coded with respect to 10 methodological and descriptive variables: exercise
duration, exercise intensity, length of intervention, exercise frequency, participant age, time
since diagnosis, cancer stage, whether the intervention took place during or after treatment,
whether the participants were supervised in their exercise (regardless of group format), and
coded for quality based on the PEDro scale (Maher, Sherrington, Herbert, Moseley, &
Elkins, 2003). For studies indicating a range of exercise duration, an average was calculated
and reported for coding. Exercise intensity was coded for the aerobic portion of the
interventions based on the American College of Sports Medicine guidelines: with less than
54% of maximum heart rate being low, 55-69% being moderate, and 70-89% being hard
intensity (Pollock et al., 1998). Studies reporting an intensity range including more than one
level of intensity (e.g., 50-65%) were coded to express that range (e.g., low-moderate).
Some studies that recruited participants during treatment reported nonspecific information
for time since diagnosis, instead indicating that participants were “newly” or “recently”
diagnosed. These studies were coded as participants being “1” month since diagnosis.
Studies were considered supervised if some but not all of the exercise sessions were
supervised, because any access to a supervisor was considered very distinct from no access
to a supervisor.

Studies that were coded as having a group exercise format were further inspected (by A.F.)
regarding how social interaction during the exercise intervention was described by the
research team. Some authors mentioned that they considered social interaction to be an
important component of the program (e.g., social interaction was explicitly addressed in the
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Introduction or Methods section of the article); some studies considered possible effects of
social interaction on QoL post-hoc (e.g., social interaction was mentioned only in the
Discussion section of the article); and some studies did not mention social interaction at all.
In addition, studies were examined for whether they reported the unique contribution of
Social Functioning QoL (see Table 1).

Participants were, on average, 52.8 years of age, and had been diagnosed with cancer 17.0
months prior to enrollment in the study. The majority of studies contained participants with
primarily stage I and/or stage II cancer (Table 1). Interventions were, on average, 45.5
minutes in duration, 14.1 weeks in length, and had participants exercise an average of 3.24
times per week. Exercise intensity was low-moderate for 11.1% of studies, moderate for
11.1% of studies, moderate-hard for 27.8% of studies and hard for 22.2% of studies. Studies
covered a range of exercise types, including dance, biking, resistance training, arm
ergometers, and swimming. Most studies were walking-based or included walking (Table 1).
The average quality score for the studies, based on the PEDro quality rating scale (Maher et
al., 2003) was fairly good, 5.6 out of 8.1

Data Analysis
Individual effect sizes (d), corrected for small sample bias (Hedges, 1981) were calculated
for QoL. These were then aggregated using inverse-variance weighting, and the moderating
effects of group format was examined with macros for SPSS 11.0 software (Lipsey &
Wilson, 2001). To determine the extent to which group versus individual exercise
interventions were comparable on other indices, we used t-tests and chi-square tests to
examine differences in the participant (e.g., mean time since diagnosis, age of participants)
and study characteristics (e.g., length of intervention, exercise intensity).

Results
There were no significant differences between studies conducted in group format compared
to individual format regarding exercise frequency, duration, intensity, intervention length,
and participant age or time since diagnosis.

Effect sizes for the 12 studies with treatment-control comparisons had a significant
aggregate random-effects effect size of .56 (p < .001; range 0 to 2.37), with significant
heterogeneity (Q = 37.24, p < .001; Table 2). Effect sizes for the 16 studies with pre-post
comparisons had a significant aggregate random-effects effect size of .31 (p < .001; range -.
43 to 1.02), with significant heterogeneity (Q = 70.21, p < .001). Analogue to ANOVA
mixed-effects moderator analyses indicated no significant effect of exercising in groups
versus individually for either the treatment-control analysis, Q(1, 10) = .00, p = .95 (mean
aggregate effect size .58 for group-based studies, .56 for individual studies), or for the pre-
post analysis, Q(1, 15) = 1.26, p = .26 (mean aggregate effect size .36 for group-based
studies, .22 for individual studies). The mean aggregate effect size was in the expected
direction, with effect size being larger in group-based studies as compared to individual-
based.

1The Total PEDro score as used here is 8, not 10 as the scale is usually used; two of the items were not applicable to behavioral
interventions such as physical activity interventions (these were the items assessing the blinding of participants and the blinding of
therapists conducting the interventions). Previous meta-analyses have used a score of 6 out of 10 to distinguish lower quality from
higher quality studies (e.g., Orr, Raymond, & Singh, 2008).
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Discussion
We examined 18 studies of group- and individually-delivered exercise interventions for
breast cancer survivors. The aggregate effect sizes were medium-to-large, .56 (treatment-
control), and small-to-medium, .31 (pre-post) (Cohen, 1988), in accord with prior findings
that exercise interventions are generally an effective means of improving QoL for cancer
patients (Galvão & Newton, 2005; McNeely et al., 2006; Oldervoll, Kaasa, Hjermstad,
Lund, & Loge, 2004). Our prediction that group exercise programs would show greater QoL
outcomes in comparison to individual exercise programs was not supported; heterogeneity
among the studies was not accounted for by whether exercise interventions were delivered in
a group format. Thus, in this sample of studies of breast cancer survivors, group exercise
interventions did not affect overall QoL outcomes differently than individual interventions.

However, group exercise interventions may still have potential to be superior to individual
exercise interventions. It may be that the designs of current group exercise programs may
not involve sufficient social interaction to create psychosocial improvements over and above
those of individual programs. None of the study reports of the eleven interventions we coded
as having group format explicitly stated that capitalizing on group processes was a goal (see
Table 1). However, three of the eleven group exercise studies described their intervention in
a manner that indicated that social interaction was a consideration in their design, even
though they did not provide great detail about how the social interaction was fostered
(Ohira, Schmitz, Ahmed, & Yee, 2006;Sandel et al., 2005;Schulz et al., 1998). For example,
Ohira et al. (2006, p. 2077) indicated, “Participants were encouraged to train with other
survivors to foster friendships.” Sandel et al. (2005, p. 303) noted, “Every session began
with breathing and stretching…. This was usually done sitting in a circle…”; “During the
breaks, there was unstructured conversation about a variety of topics ranging from breast
cancer treatment to family and social activities” (p. 304); and “It is likely that the group
process of women who had a shared experience (breast cancer survivors) participating in a
well-designed program had a more powerful effect [on QoL] than the leadership style of the
instructor” (p. 308). Schulz and colleages (Schulz et al., 1998) stated “Die Spiele waren so
konzipiert, daß sie Kontakt und Kommunikation der Teilnehmerinnen förderten… [The
activities were designed to encourage contact between the participants…]” (pp. 401-402).
One study (Mutrie et al., 2007) noted that the, “group itself was an important aspect…
exercise in standard settings did not provide the same benefits” (Mutrie et al., 2007, p. 520).

It would have been informative to test whether the programs that appeared to make use of
group dynamics differed from those that did not in terms of social functioning QoL (SF
QoL), since SF QoL is the QoL dimension most probably influenced by group processes.
However, few (five) studies reported the unique contribution of SF QoL (Kolden et al.,
2002; Mutrie et al., 2007; Ohira et al., 2006; Schulz et al., 1998; Segal et al., 2001), making
quantitative comparison unadvisable. Of these five studies, the two that did not find
improvement (Kolden et al., 2002; Segal et al., 2001)2 also did not report interest in the
potentially available resource of group dynamics in their programs. Three of the studies that
did report and find improvement in SF QoL (Mutrie et al., 2007; Ohira et al., 2006; Schulz
et al., 1998) were among the six group exercise studies that implied making use of social
interaction in their groups (Table 1).3

2Kolden et al. (2002) reported three different outcomes related to SF QoL. Two of these showed no significant change over the course
of the intervention (LFS: Social functioning, FACT: Social Well-Being); one showed significant improvement (CARES:
Psychosocial, at p<.05). Because of the number of analyses they ran (presenting an increased possibility of a Type I error) and because
two of the SF subscale outcomes were not significant, we chose to categorize this study as a study that reported SF QoL, but did not
report an improvement.
3The other three studies that implied interest in social interaction did not report SF QoL outcomes separately.
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Thus, there is some indication that the studies that incorporated social interaction as a
component of the intervention design or mentioned the importance of the group aspects in
the Discussion section of their reports found improved SF QoL. That these studies did not
find improved overall QoL could mean that they lacked sufficient emphasis on other
intervention components (such as exercise intensity) that might influence dimensions of
QoL outside of social functioning (Table 1). In fact, the three studies (Ohira et al.,
2006;Sandel et al., 2005;Schulz et al., 1998) that indicated some focus on social interaction
in their Introduction or Methods sections were three of the four studies that did not report
exercise intensity and/or exercise duration, and were the three studies with the lowest
exercise frequency (Table 1).

Research on exercise interventions for cancer survivors appears divided into two
approaches: an emphasis predominantly on psychosocial outcomes versus an emphasis
predominantly on physical outcomes. Emphasizing one factor over others may not maximize
participants’ overall QoL. This may explain why the meta-analysis showed no superior
benefit for group exercise interventions.

This meta-analysis was limited in that only overall QoL effect sizes were computable for
most studies. Specific dimensions (e.g., social functioning) were reported inconsistently
across studies, making aggregation across them impossible, and the interpretation that
studies branch into an emphasis on either psychological or psychosocial components
tentative.

An additional potential limitation involves our inclusion of pre-post contrasts (data for the
intervention group only, comparing pre-intervention to post-intervention scores). Although
the pre-post analysis used data from the intervention group only, which does not incorporate
comparison with a control group, we were careful to keep this analysis distinct from our
analysis involving treatment-control group comparisons, which did involve intervention and
control group comparisons. The decision to include both a pre-post analysis in addition to a
treatment-control analysis was based on our fairly small sample size. Six of our studies did
not use a control group, and eliminating these from analysis would have resulted in a sample
size of only 12 studies. In addition, use of pre-post comparisons is an acceptable practice for
meta-analysis (Lipsey & Wilson, 2001), when care is given to consider the lack of a control
group in interpreting results.

The results did not indicate that group exercise is more beneficial than individual exercise in
improving QoL. However, there was suggestive evidence that the studies examined
generally did not specifically focus on fostering group cohesion in their group participants,
and, furthermore, that even some fostering of social interaction improved SF QoL. These
results imply that group exercise programs could potentially maximize psychosocial
improvements by encouraging social interaction. The results also suggest the need for group
programs to continue to emphasize the physical components of their exercise design. A
focus on group processes might improve SF QoL, but if this comes at the cost of proper
exercise intensity or duration, functional QoL could suffer and improvements in overall QoL
may be compromised.

Recommendations for Future Study
Successfully implementing an exercise program that considers physical and psychosocial
factors presents a unique opportunity for collaboration among social and health
psychologists, exercise physiologists, kinesiologists, physical therapists, group dynamics
experts. Future intervention studies could borrow from what we know from other literatures,
including group cohesion studies, to explore how QoL outcomes are affected by deliberately
capitalizing on group dynamics.
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Exercise intervention studies conducted in other types of samples have examined several
mechanisms for promoting group cohesion, such as team-building exercises (Estabrooks &
Carron, 1999). Setting group goals has also been effective in establishing cohesion. For
example, Estabrooks and Carron (1999) outline one task cohesion-building activity, in
which participants “travel” a targeted distance by equating 10 minutes of exercise class
participation to 1 kilometer of walking; each person’s individual contribution helps the class
reach their goal. Similarly, Estabrooks (2007) outlines concrete examples of methods used
to promote cohesion. Some specific examples include incorporating partner interaction
activities like partnered stretching exercises, using activities that require participants to be
physically close, having participants work toward a common goal, and taking group
photographs. It may also be useful to consider insights from literature on close relationships.
For example, novel activities have been used to increase relationship satisfaction among
romantic partners (Reissman, Aron, & Bergen, 1993). Future studies could apply this to the
group exercise context to determine if this could be used to enhance feelings of closeness
among participants, as well as provide novel and thus interesting exercise options.

The 13 most often cited barriers to exercise among cancer patients include: exercise not
being a priority, lack of self-discipline, procrastination, fatigue, lack of interest, lack of time,
inconvenient exercise schedule, lack of enjoyment, discouragement, family responsibilities,
exercise being boring, exercise costing too much, and lack of equipment (Rogers, Courneya,
Shah, Dunnington, & Hopkins-Price, 2007). Interestingly, some of these barriers could be
directly addressed with a group exercise format (lack of self-discipline, procrastination),
though some may be exacerbated by the group format (inconvenient schedule). It may be the
case that, if group programs intentionally make use of the group processes at their fingertips,
exercise could become more fun (exercise is no longer boring), cohesion among members
might make them more dedicated to the group (exercise becomes a priority through the
group, becomes interesting, becomes enjoyable), and the social support of the group may
address discouragement by enabling self-efficacy (Benight & Bandura, 2004). In addition,
having an exercise program that is enjoyable may distract from any self-consciousness about
performance. For example, team sports in which individual performance is not as important
as working together as a team, such as in rowing, may help distract individuals from being
self-conscious about their performance. Finally, exercise programs for survivors may find it
beneficial to make the exercise groups as homogeneous as possible. People report more
interest in exercising with others who are similar to themselves in ways such as age
(Beauchamp, Carron, McCutcheon, & Harper, 2007).

Conclusions
Although the background information regarding exercise and group psychosocial
interventions indicates that exercising in a group could provide a much-needed combination
of physical and psychosocial benefits for cancer survivors, the present study did not find that
group exercise interventions improved QoL over that of individual exercise interventions.
Still, qualitative data from group exercise participants indicated that the group exercise
format is a much appreciated intervention. An essential next step is testing QoL outcomes in
group exercise programs that intentionally foster a shared and cohesive experience for their
participants – an experience in which they are “all in the same boat.” Future
multidisciplinary studies can build from research in other areas, such as on group cohesion,
to determine the effects of social and task-cohesion building activities and incorporating
novel activities into intervention design. Group exercise interventions may address some of
the often cited barriers to exercise for cancer patients (e.g., lack of self-discipline,
procrastination, exercise being boring). A deliberate effort to incorporate group processes in
group exercise interventions, while still keeping rigorous standards for physical components
may provide the most benefit possible to cancer survivors regarding overall QoL.
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