Chapter 9

Energy Balance-Based Strategies to Reduce
Consequences of Prostate Cancer: How

to Communicate with Men

Yonaira M. Rivera and Katherine Clegg Smith

Abstract As outlined in previous chapters, men with a history of prostate cancer
face increased rates of morbidity associated with both their cancer and the side effects
of its treatment. Prostate cancer and its treatment can result in altered body composi-
tion, increased fatigue, reduced physical activity, fitness and performance, which in
turn create considerable and complex health risks. Moreover, obesity has been linked
to cancer-related mortality and aggressive prostate cancer and poor prognosis,
specifically. The benefits of energy balance among prostate cancer survivors include
reduced fatigue, improved quality of life scores, and greater muscular strength.
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Introduction

Prostate cancer and its treatment create health risks [1, 2], which are considerably
exacerbated by obesity [3—5]. The proportion of men with a history of prostate can-
cer who are engaged in regular exercise points to a potential value in focusing on the
promotion of effective behavior change among this population [1, 6, 7]. Some stud-
ies have indicated high interest in health promotion programs [6], suggesting that
messages regarding the potential benefits of physical activity are being heard and
acted upon at least by some men with a history of prostate cancer [8]. However,
until now, most energy balance interventions in the U.S. have been designed for
female breast cancer survivors or survivors in general, rather than specifically for
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prostate cancer survivors [9-11]. Interventions that are designed for women, or that
do not specifically address the issues related to prostate cancer and the barriers
that men often face in making changes in dietary and physical activity are unlikely
to be optimally effective. Thus, it is important to identify appropriate strategies to
communicate with prostate cancer survivors about ways to reduce their risk of can-
cer progression and improve outcomes. In this chapter, we outline many of the
important factors to consider in planning for such an undertaking, and effective
communication modalities to promote energy balance among men with a prostate
cancer history.

Norms, attitudes and practices related to both diet and physical activity are not
universal, and thus one might expect people’s trajectory through behavior change to
be shaped by factors such as social position, age and gender [12—14]. As such, it is
important to consider the facilitators and barriers to any behavior change messaging
for intervention implementation. Prior research has identified a range of potential
barriers to achieving sustained and effective behavior change to achieve energy
balance among prostate cancer survivors. For example:

* Older cancer survivors (age 65 and above) have been found to be less physically
active than younger counterparts [15]; the average age at diagnosis for prostate
cancer is approximately 66 years [16].

*  Weight-based stigma, sedentary lifestyle and lack of work-life balance have been
identified as barriers to weight-loss among men who are obese [17].

e Men have been found to be less motivated to partake in weight loss strategies
focused on dietary modifications than physical activity [17, 18].

* Prostate cancer survivors’ adherence to an exercise program was found to be
lower for men with severe hormonal symptoms and low perceived ability to
perform daily tasks and leisure activities [19].

* Among men with a history of prostate cancer, work demands and the cost of
healthy food have been highlighted as barriers to dietary behavior changes [20].

Effective energy-balance messaging will require engagement with such factors
to present meaningful objectives for change and address potential difficulties in
attaining them.

Efficacy of Evidence-Based, Theory-Driven Energy Balance
Interventions Among Prostate Cancer Survivors

Reviews of the energy balance intervention literature have indicated potential for
improvements in an array of physical and mental health outcomes for cancer survi-
vors [9]. Achieving these outcomes may be facilitated by the integration of behav-
ioral theories in the development of interventions, allowing for a stronger assessment
of factors influencing behavior change [21]. However, there is inconsistent evidence
of the extent to which behavioral theories have informed and/or driven interventions
to improve diet and exercise among cancer survivors [22]. This section explores the
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utilization of behavioral theories to develop and test energy balance interventions
among cancer survivors.

Among the most popular theories in diet and physical activity interventions for
cancer survivors are the Theory of Planned Behavior, Transtheoretical Model, and
Social Cognitive Theory [22-25]. According to the Theory of Planned Behavior,
behavioral intention is the most important direct influence on behavior change [26];
messages are therefore to be designed to create and maintain a positive intention
towards the desired change. Intention to perform a behavior depends on several fac-
tors, including one’s attitude toward changing a behavior, beliefs about others’ per-
ceived approval or disapproval of a behavior, and perceived control over the ability
to enact behavior change. Somewhat in contrast, the Transtheoretical Model empha-
sizes the extent to which individuals balance the pros and cons of changing a behav-
ior as they go through the six stages of change, spanning from precontemplation to
termination of a behavior [27]. Lastly, Social Cognitive Theory posits that the inter-
play between individuals and their environments—known as reciprocal determin-
ism—impacts personal and collective behaviors and emphasizes an individual’s
potential to facilitate changes in his or her environment [28]. While each theory
conceptualizes behavior change in a somewhat different way, all three provide
strong frameworks from which to design energy balance interventions that address
barriers to physical activity and dietary change among prostate cancer survivors.
Energy balance messaging for men with a history of prostate cancer should have at
its foundation an understanding of men’s attitudes towards any modifications of diet
and/or physical activity being posed, as well as the extent to which success is seen
as being within their control, the environment within which an individual change
will occur, and the man’s relationship to that environment. The benefits and poten-
tial negative implications of changes being promoted should be acknowledged and
addressed, and considerations given not only to individual factors but also social
context for making any changes.

Physical activity interventions that have at their foundation substantive behavior
change theory have been shown to enhance effectiveness among breast cancer sur-
vivors [22]. Nevertheless, only a limited number of energy balance interventions
targeting cancer survivors have explicitly integrated theoretical constructs; even
fewer have measured these constructs to evaluate their effectiveness, and fewer still
have been designed and implemented with prostate cancer survivors. Husebg and
colleagues [25] conducted a systematic review and meta-analysis examining theo-
retical predictors of adherence to exercise programs targeting cancer survivors. Of
the 12 studies reviewed, 9 utilized the Theory of Planned Behavior and 5 applied the
Transtheoretical Model’s stages of change for exercise (2 studies used both theo-
ries). Results from their meta-analysis indicated that exercise stage of change is a
strong predictor of exercise adherence among cancer survivors, while perceived
behavioral control and intention to engage in exercise were significantly correlated
with exercise adherence. Interestingly, only one study focused exclusively on pros-
tate cancer survivors; this study found intention and exercise stage of change to be
statistically significant predictors of exercise adherence [29]. A more recent
systematic review and meta-analysis assessing 12 diet and exercise interventions for
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cancer survivors utilizing Social Cognitive Theory as their theoretical framework
established that, while findings support the theory’s efficacy in changing behavior
among cancer survivors, most trials failed to properly measure utilized constructs
[23]. The review also identified self-efficacy—an individual’s belief that he/she can
achieve an outcome of interest [30]—as the only construct associated with positive
behavior change in both diet and physical activity among reviewed studies that
reported assessing the impact of theoretical constructs in their interventions. It is
important to note that only 3 of the 12 randomized controlled trials in their analysis
included prostate cancer survivors. Of these, only one diet-specific intervention was
delivered exclusively to prostate cancer survivors [31].

As evidenced by the literature, there is a need for additional theoretically
informed evidence as to how to promote energy balance among prostate cancer
survivors. In light of this growing interest, a recent cluster randomized controlled
trial conducted in Australia—known as the ENGAGE study—utilized Social
Cognitive Theory to design a 12-week clinician referral-based exercise intervention
targeting recently diagnosed prostate cancer survivors [32]. While primary and sec-
ondary outcomes focus on physical activity participation, physical functioning,
quality of life, anxiety and depression, researchers are also interested in exploring
the mediating effects of self-efficacy, outcome expectations, goals and socio-cultural
factors on these outcomes. Results from the analysis of adherence predictors sug-
gest the incorporation of behavioral change techniques informed by Social Cognitive
Theory may explain high adherence levels (80.3%) among participants in the exer-
cise training intervention arm of the study [19]. Designing intervention messaging
around key aspects of the theory allows for a rigorous examination (and potential
modification) of the effects of key components that is otherwise not possible.

Energy Balance Messaging for Prostate Cancer Survivors

Effectively communicating the importance of energy balance to prostate cancer
survivors is an essential part of achieving positive outcomes and improved health.
As such, messages should be tailored to meet men’s interests and attitudes, and
directed towards goals that are seen as most important and understood to be achiev-
able. Although improved cancer prognosis as a result of weight loss may be critical
to some prostate cancer survivors, discussing the benefits of energy balance from
other vantage points may yield better outcomes among others. The following
section discusses several messaging approaches.

A common theme in several studies focusing on dietary and exercise patterns
among prostate cancer survivors is the importance of the concept of masculinity in
understanding the behavioral patterns in question, as well as existing facilitators and
barriers to change. Literature suggests dominant ideals of masculinity impact food
choices and many times conflict with healthier eating habits, which in turn may
contribute to poorer prostate cancer prognosis [33]. Among foods considered to be
emblems of masculinity are red meat and dairy, both of which have been associated
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with an increased risk of prostate cancer [34]. Findings in a study exploring the
influence of healthfulness on prostate cancer survivors’ diets highlight the impor-
tance of understanding masculine dietary patterns, as these may impact receptive-
ness to dietary interventions [20]. Participants described a preference towards
consuming red meat, and the idea of eating for pleasure rather than for health pro-
motion, both of which may prove problematic for dietary interventions aimed at
prostate cancer survivors. The relevance of certain food types to constructs of mas-
culinity were echoed in a recent study assessing men’s needs and interests, with
64% of men reporting daily dairy consumption and 26% reporting daily red meat
consumption [35]. As such, messages should emphasize the importance of not only
encouraging eating in moderation as a vehicle for weight loss, but also promoting
healthy foods that taste good (identified as an important factor in men’s dietary
decisions) as alternatives to red meat and dairy [20].

Concepts of masculinity also impact how men view and engage in physical activity.
Multiple studies suggest men view exercise as a more masculine approach to weight
loss than dieting, as it allows for men to not only lose weight but also be more mus-
cular, fitter and stronger [17, 18]. Lewis et al. [17] also note obese men’s notion that
weight loss is about “balancing energy in versus energy out,” which should be
achievable by increasing physical activity without necessarily changing one’s diet.
These qualitative findings were echoed in a recent study reporting that 64% of sur-
veyed men have resorted to physical activity for weight loss [35], while only 21%
of women in another study using a similar survey format reported using physical
activity to lose weight [36]. Similar trends have been observed among prostate can-
cer survivors: when compared to female cancer survivors, male cancer survivors
were 30% more likely to meet the American Cancer Society’s weekly recommenda-
tions of moderate-to-vigorous physical activity (>150 min) [37]. Furthermore, when
specifically looking at male cancer survivors, prostate cancer survivors were 35%
more likely than colorectal cancer survivors to meet the same guidelines [37]; while
this may partially be due to limitations in physical activity among colorectal cancer
survivors [38, 39], it is also possible that prostate cancer survivors experiencing
impotency or other treatment side-effects view physical activity as one way to main-
tain or enhance their masculinity. Interventions should therefore consider highlight-
ing the masculine benefits of physical activity when developing energy balance
messages for prostate cancer survivors.

Framing behavior change specifically in relation to one’s cancer prognosis may
not, however, always be the most impactful messaging strategy for men with a pros-
tate cancer history. Age and life stage are also relevant considerations for messaging
design. As people age, the meaning of a cancer diagnosis (and the associated impe-
tus for behavior change to reduce likelihood of recurrence) is often different than it
would have been earlier in life [40]. For some prostate cancer survivors, it may be
more effective to promote the benefits of energy balance outside the purview of
cancer, and instead focus on health in general or other chronic conditions.
Co-morbidities are very prevalent among prostate cancer survivors in the U.S. [41]:
data from the 2009 Behavioral Risk Factor Surveillance System survey indicate that
72% of men with a history of prostate cancer are overweight or obese, 20.1% had
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heart disease, 58.3% had hypertension, 53.9% had high cholesterol, and 23.7% had
diabetes [37]. Studies have found that cancer often does not play a leading role in
prostate cancer survivors’ dietary habits; if there is a health consideration in how
men eat, it is often related to another chronic condition such as heart disease [20,
42]. Research also notes that prostate cancer survivors are more likely to die of a
co-morbid disease than of prostate cancer [41, 43, 44], which provides further sup-
port for the importance of a health promotional focus that does not consider prostate
cancer in isolation, but rather gives explicit consideration to the entire health of the
individual—and specifically to chronic co-morbidities.

As outlined, given the prevalence of co-morbidities, it may also be more effective
for energy balance messages to focus on how diet and exercise can improve the life
span of survivors in general, rather than specifically prioritizing implications for
cancer. More diffuse “healthy lifestyle” messaging may also be particularly impor-
tant for men with a prostate cancer history who do not identify with the term “cancer
survivor,” or those who have been cancer-free for a long time [45]. To these men,
their experience with prostate cancer may no longer be salient; hence, energy bal-
ance messages that are focused on other benefits to diet and exercise may be more
likely to be impactful.

Sexual function is also an important issue to prostate cancer survivors, with short
and long-term effects of treatment including erectile dysfunction, testicular atrophy,
loss of libido, penile shortening and an altered orgasm experience [46—48]. These
effects have been noted to impact notions of masculinity, further impacting distress
caused by sexual dysfunction [49]. While sexual dysfunction has been acknowl-
edged as important to prostate cancer survivors in general [48], younger prostate
cancer survivors have been reported to be more concerned about treatment impact
on their sexuality [50]. Although interventions exploring the benefits of exercise on
sexual function among prostate cancer survivors are scarce, a recent randomized
controlled trial among prostate cancer patients undergoing androgen deprivation
therapy reported men participating in 12 weeks of bi-weekly sessions of moderate
to high intensity resistance and aerobic exercise maintained their sexual activity
levels, while those in the control group experienced decreased libido [51].
Researchers suggested the effect of exercise on sexual activity was mediated by
improved quality of life. As such, highlighting emerging findings of the benefits
exercise may have on sexual function may be another way to deliver energy balance
messages to prostate cancer survivors (particularly younger ones) that motivates
them to increase physical activity levels [48].

The benefits of physical activity may also appeal to prostate cancer survivors
who are more concerned about their current quality of life, rather than balancing
energy intake as a distal goal. Studies report that cancer survivors engaging in phys-
ical activity have higher quality of life than those not meeting recommended levels
[7, 52]. Quality of life was also statistically significantly higher among prostate
cancer survivors receiving androgen deprivation therapy who were randomized to a
12-week resistance exercise training intervention compared to controls [5].
Meanwhile, findings from the ENGAGE study suggest that cancer-specific quality
of life factors (such as role functioning, sexual activity, hormonal symptoms and
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education level) may predict adherence to physical activity programs for prostate
cancer survivors [19]. Messages emphasizing the benefits of exercise on quality of
life outcomes may thus posit themselves as more salient for a broad range of survi-
vors desiring to improve their quality of life post treatment.

Effective Communication Modalities

In addition to identifying how to best tailor messages that promote energy balance
among prostate cancer survivors, it is crucial to select appropriate modalities to
communicate these messages. The communication modality will shape how infor-
mation is received: When is a message conveyed? Where? And, in what form? The
conveyance modality will also shape the potential influence of any delivered mes-
sage, as engagement with messages is influenced by both message source and sub-
stance [53, 54].

In-person communication via healthcare providers continues to be a useful
modality to reach and influence cancer survivors, particularly as not all populations
have equal access to or engagement with messages conveyed via mass media [55].
Literature supporting the role of healthcare provider communication in behavior
change among cancer survivors highlights providers’ abilities to influence changes
in physical activity levels and dietary behaviors, given their direct contact with pros-
tate cancer survivors throughout treatment and the care continuum [56]. Especially
important is the immediate post-diagnostic period, often referenced as the “teach-
able moment”, when cancer survivors may be more motivated to change health
behaviors due to the salience of their diagnosis [6, 42]. Healthcare providers and
other practitioners may thus capitalize on this short timeframe to intervene with
tailored energy balance messages.

It is important to note that as yet, energy balance interventions are not a routine
part of survivorship care (in general, not just for prostate cancer survivors); the lit-
erature indicates that the doctor-patient interaction is often a missed interventional
opportunity regarding physical activity as a part of healthy survivorship [1, 2, 57,
58]. A survey conducted at a Canadian cancer center highlights that 70% of cancer
survivors reported not receiving exercise counseling throughout their cancer care
continuum—although 90% stated a desire to participate in an exercise program
post-diagnosis [58]. These findings may be indicative of the time constraints provid-
ers face during patient encounters. The 2007 Institute of Medicine (IOM) report on
implementing survivorship care planning called for the inclusion of lifestyle recom-
mendations within documentation that is intended to create the foundation for
healthy survivorship beyond acute treatment [59]. To the extent that survivorship
care plans become a routine part of care coordination for all cancer patients, so this
may be an important mechanism by which to provide both information regarding
the reasons why energy balance is key to healthy survivorship, as well as demon-
strated effective mechanisms to achieve meaningful change.
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Recent literature has suggested a central role for healthcare professionals beyond
just physicians in communication about energy balance [60, 61]. For example,
researchers in the Australian ENGAGE study assessed the efficacy of clinician
referrals to a supervised exercise program for prostate cancer survivors [60]. The
program used postgraduate clinical exercise physiology students (supervised by
accredited exercise physiologists) to delivery two supervised, 50-min sessions per
week at local gym and advised participants on a weekly home-based session.
Among participants enrolled in the experimental arm of the study, 80% indicated
the clinician’s referral to the exercise program influenced their decision to partici-
pate. Another way to assist patient-provider communication regarding energy bal-
ance is by leveraging the efforts of nurses and other care team members. Webb,
Foster and Poulter [61] describe the development of a training intervention designed
to improve nurses’ capability, opportunity and motivation in delivering very brief
advice on physical activity to cancer survivors. This program is based on the
Behaviour Change Wheel, a theoretical model describing eight steps to designing
behavior change interventions [62]. The program teaches nurses to ‘Ask, Advise
and Act’: ask patients about physical activity levels and whether they are aware of
the health benefits; advise on the benefits of physical activity, based on the patient’s
needs; and act by providing support and referring to local services or other resources.
Although this study is still ongoing, nurses’ promotion of physical activity through
brief advice may successfully influence cancer survivors, given their regular inter-
action through treatment and follow-up visits [63].

When we consider behavioral modifications for men as a path to achieving
energy balance, it is also important to adopt a socio-ecological approach and con-
sider the individual within a familial, cultural and structural context. Partners have
been reported to be very influential in decision making that affects patient care [20,
50, 64]. Davison and colleagues [50] discussed decision-making among prostate
cancer survivors and partners at the time of diagnosis, reporting that the majority of
both groups preferred collaborative roles in making medical decisions.
Communication strategies may thus be more successful if tailored to the dyad or the
broader familial context, rather than men alone. There is also strong reason to focus
on female spouses beyond medical decision-making in order to understand and
impact men’s dietary behaviors. While familial norms have changed significantly
over the past 30 years, women still tend to take primary responsibility for daily food
preparation [65]. Prior research has found that wives of men with a prostate cancer
history play a key role in shaping the diets of their husbands [20], with the majority
of men relying on their spouses to prepare their meals [35]. It may sometimes be
most efficacious to direct dietary messaging for prostate cancer survivorship towards
both spouses and the men themselves, given histories and structures for food prepa-
ration within households.

Targeting partners as part of an energy balance communication modality may
also be effective, particularly when combined with strategies targeting quality of
life issues. For example, Song and colleagues [66] developed a web-based educa-
tional intervention targeting quality of life among prostate cancer survivors and
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their partner. The interactive website included seven modules for couples to review,
among which was a mandatory module focusing on working as a team. In addition
to reporting that the website was informative and easy to use, participants also stated
that the program provided couples with new ways to work together and strengthen
their relationship during a time of hardship. While this intervention was developed
to assist with quality of life issues, these communication skills can be transferred to
messages educating couples about the benefits of exercise in improving both quality
of life and disease prognosis.

Another communication modality that may assist in delivering energy balance
messages is the utilization of peer groups. Peer support groups have been used for
some time as a way to improve depression and self-efficacy, including among
prostate cancer survivors who had recently undergone a radical prostatectomy
[67]. Weber et al.’s study [67] demonstrated that men who participated in an eight-
week peer support intervention had higher self-efficacy and lower depression over
time than those not partnered with a peer mentor. This provides some support for
the idea that utilizing peer support groups may be a beneficial mechanism for
promoting energy balance activities among prostate cancer survivors, especially
given findings that suggest group-based exercise is better at improving prostate
cancer survivors’ physical fitness and quality of life than home-based exercise
programs [2].

It may not always be feasible to communicate with prostate cancer survivors
about energy balance strategies in person. In such scenarios, telephone and/or mail
may be a useful strategy to communicate with men to maintain healthy physical
activity levels and dietary behaviors. Parsons and colleagues [31] used the Social
Cognitive Theory and motivational interviewing techniques to develop a 6-month
telephone-based dietary counseling program tailored to prostate cancer survivors
aged 50 to 80. At the end of the intervention, vegetable consumption and carotenoid
concentrations had increased in the intervention arm [31]. Another telephone-based
intervention designed using the Social Cognitive Theory was the Reach out to
Enhance Wellness (RENEW) trial, a 12-month home-based telephone counseling
program with mailed materials developed to promote physical activity and diet
quality among long-term breast, prostate and colorectal cancer survivors aged 65
years or older [68]. Results indicate statistically significant changes in physical
activity levels and dietary behaviors between intervention and control groups, with
intervention participants reporting a mean weight loss more than double that
reported by controls. It is important to note that, compared to individuals not
recruited for this study, participants were younger, female (breast cancer survivors),
and had a more proximal cancer diagnosis [68]. Given in-person dialogue has been
reported to be preferred among older audiences [69, 70], the RENEW trial’s find-
ings may suggest that in-person communication modalities may be more effective
than telephone and/or mail communication among some older men. Nonetheless,
these communication modalities have the capacity of reaching a large number of
prostate cancer survivors in cost-effective ways, as do newer technologies (such as
social media and texting), which are further discussed below.
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Moving Forward

As outlined in other chapters in this volume, the evidence base regarding energy
balance and prostate cancer survivorship is complex, yet clearly pertinent for effec-
tive health promotion in this population. The following section provides recommen-
dations for future energy balance interventions for men with a history of prostate
cancer. One of the challenges regarding messaging for such interventions is that
much of the evidence of the impact of weight loss on cancer survival is focused on
women with breast cancer [9]. There is a need for greater specificity of efficacy of
interventions (weight loss as well as physical activity) for specific survivor sub-
groups [9]. There is also a need for a more robust evidence base on the benefits of
physical activity for prostate cancer survivors by intensity, duration and frequency,
as well as studies that consider the nature of treatment undergone [2].

Our review of the literature did not reveal much in the way of cultural tailoring
of energy balance messaging for subpopulations of men with a history of prostate
cancer. There is also a gap in the evidence base regarding the extent to which behav-
ior change messaging is more efficacious if it is targeted by gender and cultural
factors. Cultural awareness has been shown to be key to developing and implement-
ing impactful screening programs for underserved populations [71] and it might be
assumed that such tailoring would also be beneficial for sustainable and impactful
energy balance interventions during survivorship. This is particularly important
among minority groups with a higher burden of obesity and other co-morbid condi-
tions that may result from poor energy balance. For example, a recent study assess-
ing racial and ethnic differences in health behaviors among prostate cancer survivors
highlights that African American men had higher prevalence of obesity and diabetes
than White and Hispanic survivors [72]. However, the study did not have sufficient
power to detect differences between groups other than African Americans and
Whites, further highlighting the importance of exploring factors impacting energy
balance among other prostate cancer survivor subpopulations.

Understanding the cultural and historical context of care provision is also key to
designing efficacious messaging and interventions. Prior research with African
American men with a history of prostate cancer illustrated an initial level of mistrust
with the healthcare system and a desire for providers to address them with respect
and as knowledgeable participants in their care [73]. Meanwhile, a study of coping
strategies of low-income, immigrant Mexican men with a prostate cancer diagnosis
highlighted the importance of relying on God and doctors as sources of support for
many men with this shared cultural heritage [74]. Studies such as these are illustra-
tive of the importance of seeking to understand the specific facets that may be
important for underserved groups in making meaningful behavior change. Cultural
understanding can form the foundation for appropriate program design and message
tailoring that will assist not only in recruiting participants in energy balance clinical
trials, but also in creating and sustaining interventions that embed energy balance
messaging into issues important to these communities.
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Interventions focusing on the effects of exercise on masculinity and sexual func-
tioning are also needed. As highlighted by Cormie and colleagues [48], exercise as
a way to lessen the effects of prostate cancer treatment on sexual dysfunction has
both strong theoretical rationale and budding empirical support [51]. This is an issue
of importance to not only prostate cancer survivors, but also their partners. A recent
study by Wootten et al. [64] focusing on prostate cancer highlighted the role that
partners have in helping with influencing how the survivor adapts to and copes with
a prostate cancer diagnosis. Partners stated the importance of supporting men who
feel a loss in masculinity, particularly as they face challenges with communication
constrains. Researchers suggest psychosocial interventions could focus on dyadic
communication, sexuality and intimacy issues, support and communication pertain-
ing loss of masculinity, social support and coping strategies (including discussions
about thoughts and emotions). As such, future research should consider developing
exercise interventions both assessing the impact of exercise on improving sexual
function and notions of masculinity, while also integrating partners as a means of
support.

The utilization of technology to promote energy balance is another important
area for further research [9, 75]. As technology continues to advance and the digital
divide shrinks, mobile apps, text messaging, social media and other mHealth plat-
forms may help facilitate behavioral change interventions that reach multiple audi-
ences that are difficult to access. Such interventions have already been used to
promote weight loss among overweight and obese men [76], improve quality of life
among couples with a prostate cancer survivor [66], and, more recently, assess the
feasibility of text messaging to increase prostate cancer screening awareness among
African American men [77]. These technologies present as areas of opportunity to
engage hard-to-reach prostate cancer survivors, such as those living in rural areas
with limited transportation, as well as men from racial/ethnic minorities or other
underserved groups. However, technology-driven interventions may not be appro-
priate for all: results from a recent survey assessing men’s needs and interests for a
technology-driven weight loss intervention reported that while the Internet (88%)
and email (91%) were commonly used among men over the age of 60, text messag-
ing (49%) and smartphone app utilization (22%) was substantially lower [35].
Future research exploring mHealth avenues must therefore assess the readiness of
its intended audiences in adopting new technologies prior to delivery of energy bal-
ance messages.
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