
Beliefs and interests in physical activity programs of cancer survivors
and their romantic partners

G.R. Ulrich1
& S. Callan1

& K.W. Ranby1

Received: 13 November 2020 /Accepted: 18 January 2021
# The Author(s), under exclusive licence to Springer Science+Business Media, LLC part of Springer Nature 2021

Abstract
Purpose Physical activity is associated with improved health outcomes for cancer survivors and their romantic partners, yet it is
unclear if joint exercise programs for survivor-partner dyads are acceptable. This study examined demographic, relationship,
exercise, and cancer history correlates of survivors’ and their romantic partners’ couples-based exercise beliefs and their pref-
erences for program designs.
Methods All participants (survivors n=209, partners n=155, couples n=143) completed an online survey. Correlations and linear
regression analyses were used to examine correlates of participants’ importance of and interest in couples-based exercise and their
likelihood of joining a couples-based exercise program. Intraclass correlations estimated shared variance at the couple level.
Results Most participants believed that couples-based exercise was highly important (51.8%) and were interested in a couples-
based exercise program (61.5%), but fewer survivors believed their partner would be interested or would likely join a couples-
based program. Across all outcomes, partner support for exercise was most strongly associated with participants’ couples-based
exercise beliefs (r = 0.19–0.54, p<.05), and couples were significantly aligned in their beliefs (ρ=0.20–0.31, p<.01). Participants
were interested in exercise programs involving exercising together (67.3%) as well as exercising separately while sharing activity
data on an app or website (48.0%).
Conclusions This novel understanding of couples-based exercise beliefs provides a strong foundation upon which future exercise
programs may be designed for survivors and their romantic partners.
Impact for Cancer Survivors Survivors’ adoption and maintenance of exercise may be enhanced by the inclusion of romantic
partners in exercise programs, and partners’ inclusion is appealing to couples.
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Introduction

It is projected that there are over 16.9 million cancer survivors
alive in the USA today, and this number is expected to in-
crease to over 22.1 million by 2030 [1]. Despite many ad-
vances in treatments, survivors are at an increased risk for
health complications including cancer recurrence, secondary
cancers, and long-term side effects (e.g., pain, fatigue, sexual
dysfunction) [2]. In order to prevent or ameliorate these po-
tential adverse outcomes and improve survivorship, research
has focused on the promotion of physical activity. Regular
physical activity engagement is associated with reductions in
cancer recurrence, cancer-specific mortality, and all-cause

mortality for multiple cancer sites [3, 4] and with improve-
ments in cancer treatment-related side effects including phys-
iological (e.g., weight management, mobility, muscle
strength), psychological (e.g., distress, self-efficacy, quality
of life), and social (e.g., peer support, relationships) health
outcomes [5, 6].

Despite established benefits, up to 70% of cancer survi-
vors do not meet the American College of Sports
Medicine’s (ACSM) guidelines for physical activity [4]
(i.e., 150–300 min of moderate or 75–150 min of vigorous
intensity aerobic physical activity and 2 or more days of
strength exercise per week) [7]. Further, researchers have
failed to demonstrate sustained physical activity following
exercise interventions, as intervention effects on physical
activity levels are rarely maintained long term [8]. Within
the realm of cancer, of the few trials that included post-
intervention follow-up measures, most focused exclusively
on breast cancer survivors and failed to demonstrate phys-
ical activity adherence after 3 months [9, 10]. One reason
physical activity interventions may not always lead to
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sustained effects on physical activity levels is that they
rarely consider the social environment within which phys-
ical activity occurs. In response, some have suggested that
new research should focus on the sustainability of physical
activity participation in real-world settings by examining
the influences of social and environmental factors [10, 11].

Romantic relationships in adulthood represent one of the
strongest influences on both health behavior change and ill-
ness coping [12, 13]. Indeed, romantic couples are more sim-
ilar to one another in health behavior and health behavior
change than are individuals in the general population [13].
Research has shown that when one partner improves his or
her health behavior, the other partner is significantly more
likely to make a positive health change as well [14]. Further,
individual changes in exercise have been positively correlated
with spousal changes, and individuals had a greater likelihood
of meeting physical activity guidelines if their spouse met the
recommendations [15]. Patient-caregiver exercise interdepen-
dence has also been demonstrated in cancer populations, such
that increased patient exercise was associated with greater
caregiver exercise [16]. Finally, for those experiencing a
chronic condition (i.e., cancer), couple-focused interventions
have been shown to be more effective than individual or
treatment-as-usual interventions [17].

It is especially important to consider romantic partners’
influence on cancer survivors’ physical activity levels, as
cancer-related events are interpersonal, affecting the psycho-
logical and physical health of both survivors and their care-
givers [18]. It is known that many caregivers engage in less
health promotion activities for themselves (i.e., self-care, ex-
ercise), which may lead to their own negative health conse-
quences and increased mortality [19, 20]. Caregiver physical
activity levels, specifically, may be impacted by caregiving
[21]. Recent research found that 42% of caregivers of patients
with ovarian cancer reported decreasing their physical activity
levels since their family member’s diagnosis [22].

Given both survivors’ and romantic partners’ own vulner-
ability to negative health outcomes—and the influence of ro-
mantic partners on physical activity—it is important to include
partners in intervention designs moving forward. Further, pre-
liminary research suggests that dyadic physical activity inter-
ventions for cancer survivors and their partners are efficacious
[23–26]. However, most cancer-related exercise programs
thus far have been designed exclusively for cancer survivors,
and interventions that have included cancer caregivers have
largely focused on psychoeducation, skill development, and
counseling rather than behavioral modification or exercise
adoption [20, 27]. Therefore, cancer caregivers may not have
adequate access to physical activity programs, or they may
perceive that exercise is more important for survivors than
for themselves. Despite this, preliminary evidence suggests
that family caregivers not meeting physical activity recom-
mendations are motivated to increase their physical activity

[28] and are willing to participate in lifestyle programs [29].
Please note, as some romantic partners may not identify with
the term caregiver later in survivorship, the current study will
use the term partner rather than caregiver.

Understanding both survivors’ and romantic partners’ per-
ceptions about engaging in a dyadic exercise program is es-
sential for designing a successful intervention. Thus, our first
objective was to examine survivors’ and their partners’ beliefs
about the importance of couples-based exercise, their interest
in a couples-based exercise program, and their likelihood of
participating in such a program. Further, it is important to
consider who to target for couples-based exercise programs.
Therefore the current study explored four categories of corre-
lates (sociodemographic, health history, relationship factors,
current physical activity) that may be associated with survi-
vors’ and partners’ couples-based exercise beliefs. These cat-
egories of correlates were identified for several reasons. First,
if demographics and health history factors are deemed impor-
tant, they could be easily screened using medical record data
to identify people to recruit for interventions. If relationship
factors and physical activity levels and abilities are associated
with beliefs and interests, they could be assessed prior to an
intervention’s start so that researchers may offer education or
skills training that improves relationship dynamics or offers
customizable exercise goals, which may increase intervention
efficacy. Several physical activity intervention considerations
have been examined among survivors [30–32] but are novel
among partners and within couples. Similarly, survivors’ and
partners’ agreement on beliefs regarding couples-based phys-
ical activity programs is currently unknown and may impact
intervention recruitment, retention, and ultimate outcomes.

Our second objective was to understand survivors’ and
their romantic partners’ preferences related to couples-based
program designs, their perceived barriers and concerns about
couples-based exercise, and their likelihood of working with
their partner to overcome such barriers. For instance, some
research suggests that cancer survivors prefer exercising
alone, which is one potential barrier to participating in
couples-based exercise [33]. Establishing which cancer survi-
vors and partners are interested in dyadic exercise interven-
tions, what types of dyadic interventions they prefer, and what
their perceived barriers are will provide a necessary and infor-
mative foundation upon which more tailored interventions
may be successfully designed.

Methods

Participants and recruitment

Study procedures were approved by the Colorado Multiple
Institutions Review Board. The study was advertised in sev-
eral ways including through the University of Colorado
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Cancer Center, Facebook, and cancer survivor listserv emails
including the Love Research Army©. All electronic advertise-
ments contained a link to a secure, online contact survey,
which described the study and asked for contact information
for the individual and their romantic partner. Within 72 h of
completing this initial contact survey, the study team emailed
both members of the couple individually with a personalized
link to the study survey, which included an online screening
tool and informed consent. Eligibility criteria included (1)
cancer survivor post primary treatment or the romantic partner
of a cancer survivor post primary treatment (i.e., survivors
endorsed that they were not currently undergoing nor had
future plans to undergo chemotherapy, radiation, or surgery);
(2) member of a committed, romantic relationship; (3) access
to a computer or tablet with internet; (4) willingness to share
an email address with the study team; and (5) age ≥ 18 years
and < 90 years. Participation was not limited based on current
levels of physical activity, cancer treatment received, recur-
rence(s), time since diagnosis, nor any specific relationship
factors (e.g., married). If one member of a couple was not
eligible or declined participation, his or her romantic partner
could still participate.

Eligible participants automatically proceeded to the in-
formed consent, and if they consented, they automatically
continued to the online questionnaire. Participants were
instructed to complete the survey alone in a private location.
The survey assessed demographics and cancer history, rela-
tionship factors, current physical activity, couples-based exer-
cise beliefs and barriers, and preferences for couples-based
program designs. Participants who completed the survey were
entered into a drawing to receive a $100.00 Target gift card as
compensation for their time and effort.

Measures

Demographics and health history

Gender, age, race, ethnicity, education, employment status,
and income were assessed. Participants with a cancer history
were asked age at diagnosis, time since diagnosis, cancer type,
treatment received, time since treatment, and if cancer
recurred.

Relationship factors

Participants’ relationship length, marital status, and living sit-
uation (i.e., cohabitating) were asked. The satisfaction sub-
scale from the Investment Model Scale [34] assessed whether
their partner fulfills various needs (e.g., intimacy, companion-
ship, emotional involvement) and if they are satisfied with
their relationship on a scale from 1 (do not agree at all) to 4
(completely agree), and items were averaged. The internal
consistency of this measure was α=0.97 in survivors and

α=0.97 in partners. The Social Support for Exercise Scale
[35] assessed perceptions about the degree to which romantic
partners (modified from all family members) have demon-
strated support for exercise behaviors in the previous 3
months. Items on scale ranging from 1 (never) to 5 (very
often) were averaged. The scale demonstrated good reliability
in both survivors (α=0.95) and partners (α=0.95). Finally, a
variable was created to code whether one or both people in the
couple participated in the survey.

Current physical activity

Participants completed the 4-item International Fitness Scale
[36], which assessed their level of overall and cardiorespira-
tory fitness, muscular strength, and flexibility compared to
others their age on a scale from 1 (very poor) to 5 (very good),
and items were summed. The scale demonstrated good reli-
ability in survivors (α=0.90) and partners (α=0.89). To assess
exercise intensity, participants completed the Godin Leisure
Time Exercise Questionnaire (GLTEQ) [37] and indicated the
frequency (times per week) and average amount of time (in
minutes) they had spent engaging in strenuous (e.g., jogging),
moderate (e.g., fast walking), and mild (e.g., easy walking)
exercise for at least 15 min over the past 7 days. The total
volume of time spent in moderate to vigorous physical activity
(MVPA) was calculated by multiplying the weekly frequency
by duration for strenuous and moderate activities. Lastly, par-
ticipants indicated how many times per week (ranging from 0
to more than 7) they exercise with and without their romantic
partner.

Dyadic exercise beliefs

Participants rated the importance of exercising with their part-
ner on a scale from 1 (not at all important) to 10 (extremely
important). Additionally, participants indicated their own and
their perceived partner’s interest in participating in a couples-
based program on a scale from 1 (very uninterested) to 6 (very
interested). Further, participants indicated the likelihood that
they and their partner would participate in a couples-based
exercise program on a scale from 1 (very unlikely) to 6 (very
likely).

Program designs and considerations

Participants’ interest in specific couples-based exercise pro-
gram formats (e.g., exercising together, exercising individual-
ly, and sharing data via an app/website) was captured on a
scale from 1 (very uninterested) to 6 (very interested), and
they chose which couples-based exercise program format they
would most prefer. Further, participants were asked their con-
cerns about couples-based exercise programs (e.g., lack of
commitment, nagging, etc.) using a scale from 1 (strongly
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disagree) to 6 (strongly agree) (survivors α=0.78, partners
α=0.84). Finally, participants reported the greatest barrier that
may keep them from exercising with their partner and the
likelihood of overcoming that barrier (1–6 scale). See the
Appendix for the full items.

Data analysis plan

Individual level analyses are presented for survivors whose
partner was not a survivor and partners who are not cancer
survivors in order to examine findings in conceptually distinct

Table 1 Study variables

Factor Mean (SD) or percentage

Survivors
(n=209)

Partners
(n=155)

Demographic characteristics
Gender (female) 88.5% 16.1%
Age (years) 54.2 (13.2) 54.8 (13.4)
Race (White) 92.3% 89.7%
Ethnicity (non-Hispanic/Latino) 93.8% 93.5%
Obtained college degree 74.6% 72.3%
Employed at least part-time 65.1% 71.0%
Annual household income (> $100,000) 50.3% 54.2%

Relationship factors
Participation from both partners (yes) 68.4% 85.7%
Relationship length (years) 22.8 (15.0) 22.0 (13.9)
Cohabitating 93.3% 94.2%
Married 85.1% 86.5%
Relationship satisfaction (1–4 scale) 3.3 (0.8) 3.5 (0.7)
Partner support for exercise (1–5 scale) 3.1 (1.2) 3.4 (1.1)

Physical activity
International Fitness Scale (4–20 scale) 13.8 (3.8) 14.7 (3.4)
Volume MVPA (minutes) 178.4 (181.0) 197.8 (210.2)
MVPA > 150 min 54.9% 48.4%

Exercise without romantic partner (times/week) 3.0 (2.1) 2.6 (2.1)
Exercise with romantic partner (times/week) 1.2 (1.7) 1.4 (1.6)
At least 1 time/week with partner 51.2% 56.1%

Dyadic exercise beliefs
Importance of physical activity with partner (1–10 scale) 6.3 (2.6) 6.4 (2.4)
Important (scores 7–10) 51.3% 52.3%

Personal interest in a couples-based exercise program (1–6 scale) 4.9 (1.2) 4.5 (1.4)
Interested (score of 5 or 6) 68.4% 54.6%

Perceived partner interest in a couples-based exercise program (1–6 scale) 4.1 (1.4) 4.7 (1.3)
Interested (score of 5 or 6) 40.4% 61.9%

Likelihood of couple joining a couples-based exercise program (1–6 scale) 4.2 (1.4) 4.3 (1.5)
Likely (score of 5 or 6) 43.0% 47.4%

Program designs and considerations
Couples-based exercise programs
Exercise together (1–6 scale) 4.9 (0.9) 4.9 (1.1)
Exercise separately, share data (1–6 scale) 4.5 (1.1) 4.3 (1.2)
I like both ideas equally/no preference 42.8% 49.7%

Couples-based exercise concerns (1–6 scale) 2.6 (0.9) 2.3 (0.9)
Greatest barrier to partner exercise (time or scheduling) 38.2% 44.8%
Likelihood of overcoming greatest barrier (1–6 scale) 3.6 (1.6) 3.9 (1.6)
Likely (score of 5 or 6) 29.4% 39.6%
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groups and ensure that assumptions of independence within
the data were not violated. Descriptive statistics including fre-
quencies, means, and standard deviations were calculated.
Correlations and linear regressions assessed whether per-
ceived importance of couples-based exercise and interest in
and intentions to join a couples-based exercise program dif-
fered by participant characteristics. Finally, intraclass correla-
tions (ICC) demonstrated the proportion of variance shared at
the couple level on these same outcomes and was calculated
using mean squares estimates from analysis of variance in
which the couples’ ID variable was the factor and all
interval-scale measures of interest in joining a program were
the dependent variables (ICC = MSbetween − MSwithin/
MSbetween + MSwithin).

Results

Participants

Approximately two-thirds of the individuals who were sent
the study survey completed all study measures (survivors
n=209, partners n=155, couples n=143). Participant character-
istics are presented in Table 1. The majority of survivors
(88.5%) were female, and the majority of partners were male
(83.9%). The mean age for both survivors and partners was 54
years. The vast majority of participants were White (survivors
92.3%, partners 89.7%), non-Hispanic/Latino/a (survivors
93.8%, partners 93.3%), and college educated (survivors
74.6%, partners 72.3%). Most participants were working at
least part-time (survivors 65.1%, partners 71.0%) with an an-
nual household income greater than $100,000 (survivors
50.3%, partners 54.2%).

Survivors’ cancer characteristics are presented in Table 2.
The mean age at diagnosis was 45 years. The average time
since diagnoses was 8.6 years, and 39.7% of survivors were
within 5 years of diagnosis. The most common diagnoses
were breast cancer (70.8%), followed by skin cancer
(10.5%), and blood cancers (9.1%). Regarding cancer treat-
ments, the majority of survivors received surgery (86.6%),
chemotherapy (63.6%), and/or radiation (58.4%), and almost
half of survivors received hormone therapy (48.8%). The av-
erage time since primary treatment (i.e., surgery, chemother-
apy, or radiation) was 6.4 years, with 48.8% within 5 years
and 18.4% within 1 year. Finally, 9.6% of survivors were
diagnosed with a cancer recurrence.

Participants’ relationship factors are presented in Table 1.
About 68.4% of survivors and 85.7% of partners had a roman-
tic partner also complete the study. The average relationship
length for both survivors and partners was 22 years, and most
participants were cohabitating (survivors 93.3%, partners
94.2%) and married (survivors 85.1%, partners 86.5%).
Survivors and partners’ mean relationship satisfaction was

3.3 and 3.5, respectively. Finally, participants’ average sup-
port received from their partner for exercise was near the mid-
point of the scale (survivors M=3.1, partners M=3.4.

Additionally, participants’ current physical activity is de-
scribed in Table 1. On average, survivors scored 13.8, and
partners scored 14.7 on the International Fitness Scale.
Approximately half of survivors (54.9%) and partners
(48.4%) met the exercise guidelines of at least 150 min of
MVPA per week. Participants reported exercising without
their romantic partner an average of 2.6 (partners) to 3.0
(survivors) times per week and with their romantic partner
1.2 (survivors) to 1.4 (partners) times per week. Roughly half
of survivors (51.2%) and partners (56.1%) exercised with their
romantic partner at least once per week.

Dyadic exercise beliefs

Survivors and partners had similar beliefs regarding the im-
portance of couples-based exercise. On average, survivors and
partners rated the importance of couples-based exercise as a
6.3 and 6.4, respectively, with more than half of survivors
(51.3%) and partners (52.3%) reporting that couples-based
exercise is highly important. Survivors’mean score of person-
al interest in a couples-based exercise program (4.9) was
higher than partners (4.5) (t(361)=3.01, p<0.01), yet both
were interested overall. Specifically, more than two-thirds of
survivors (68.4%) and half of partners (54.6%) were
interested/very interested in a couples-based program. In

Table 2 Cancer history (n=209)

Factor Frequency

Age at diagnosis (M, SD) 45.3 (SD=14.0) years

Time since diagnosis (M, SD) 8.6 (SD=7.1) years

Within 5 years 39.7%

Cancer type (could endorse more than one)*

Breast 70.8%

Skin cancer 10.5%

Blood cancers (leukemia, lymphoma) 9.1%

Ovarian 4.5%

Treatment received (could endorse more than one)

Chemotherapy 63.6%

Radiation 58.4%

Surgery 86.6%

Hormone therapy 48.8%

Time since last treatment (M, SD)+ 6.4 (SD=5.7) years

Within 1 year 18.4%

Within 5 years 48.8%

Diagnosed with recurrence 9.6%

Number of recurrences (M, SD) 1.9 (SD=0.3)

*Other cancer types with low frequencies are not reported
+Does not include hormone therapies
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contrast, more partners (61.9%) and fewer survivors (40.4%)
believed that their partner would be interested/very interested
in a couples-based program (partner M=4.7, survivor M=4.1,
t(361)=3.99, p<0.01). On average, survivors (M=4.2) and
partners (M=4.3) reported similar likelihoods of joining a
couples-based exercise program, with 43.0% of survivors
and 47.4% of partners reporting they were likely/very likely

to join a couples-based program. Results are displayed in
Table 1.

To determine what may influence dyadic exercise beliefs,
all demographic characteristics, relationship factors, current
physical activity, and cancer history factors described in
Tables 1 and 2 were explored as correlates of the four out-
comes (couples-based exercise importance, personal interest

Table 3 Correlations between factors and dyadic exercise beliefs

Importance of physical
activity with your partner

Personal interest in a
couples-based exercise
program

Perceived partner interest in a
couples-based exercise program

Likelihood of couple joining a
couples-based exercise program

Demographics
Male gender S −0.04 −0.10 −0.02 −0.08

P 0.08 0.13 0.22** 0.14
Age S −0.07 −0.05 −0.09 −0.05

P −0.07 −0.13 −0.14 −0.12
White race S −0.13 −0.12 −0.14* −0.14*

P −0.01 −0.3 −0.02 0.03
Non-Hispanic/Latino S −0.10 −0.04 −0.06 −0.04

P 0.02 0.07 −0.13 0.01
Education S −0.04 0.00 0.03 0.05

P 0.01 0.03 0.04 0.01
Employed at least part-time S −0.04 0.04 0.06 0.05

P 0.11 0.09 0.23** 0.12
Income S 0.02 −0.05 0.09 0.04

P 0.06 0.01 −0.06 0.19*

Relationship factors
Participation from both
partners

S 0.12 0.09 0.27** 0.21**
P 0.04 −0.05 0.09 0.02

Relationship length S −0.02 −0.02 −0.13 −0.04
P −0.08 −0.11 −0.13 −0.15

Cohabitating S 0.02 0.02 0.05 0.00
P 0.01 0.05 0.15 0.03

Married S 0.01 −0.02 0.05 −0.01
P 0.13 0.13 0.12 0.08

Relationship satisfaction S 0.13 0.09 0.27** 0.34**
P 0.19* 0.07 0.25** 0.27**

Partner support for exercise S 0.33** 0.21** 0.50** 0.54**
P 0.42** 0.19* 0.42** 0.47**

Physical activity
International Fitness Scale S −0.01 −0.10 0.00 0.05

P −0.02 0.09 −0.01 0.10
Volume MVPA S −0.01 −0.07 −0.06 0.05

P 0.04 −0.03 −0.09 0.10
Exercise without partner S −0.16* −0.13 −0.19** −0.18*

P −0.26** −0.07 −0.19* −0.16*
Exercise with partner S 0.37** 0.14 0.30** 0.33**

P 0.36** 0.12 0.19* 0.27**

Cancer history
Age at diagnosis S −0.02 −0.05 −0.10 −0.02
Time since diagnosis S −0.15* 0.01 0.00 −0.10
Breast cancer S 0.09 0.02 −0.04 0.01
Surgery S 0.04 0.12 0.08 0.08
Chemotherapy S 0.02 −0.03 0.03 −0.01
Radiation S 0.07 −0.03 0.06 0.02
Time since treatment S −0.18* −0.13 −0.08 −0.18**
No cancer recurrence S 0.09 0.06 −0.02 0.07

S indicates survivor and P indicates partner

*Indicates significant at p<0.05

**Indicates significant at p<0.01
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and perceived partner interest in a couples-based program, and
likelihood of joining a couples-based exercise program).
Correlations are presented in Table 3. Of demographic char-
acteristics assessed (gender, age, race, ethnicity, education,
employment, and income), only race is related to outcomes
among survivors. Non-White survivor perceived their part-
ner’s interest in a couples-based program as higher (rpb=
0.14, p<0.05), and non-White survivors had a higher reported
likelihood of joining a couples-based program (rpb= 0.14,
p<0.05) than White participants. For partners, being male
and employed at least part-time were associated with per-
ceived partner interest in a couples-based program (male
rpb=0.22, p<0.01; employed rpb=0.23, p<0.01), and higher
income was associated with greater likelihood of joining a
couples-based program (r=0.19, p<0.05). Next, relationship
factors (participation from both partners, relationship length,
cohabitating, married, relationship satisfaction, and partner
support for exercise), were correlated with outcomes.
Having your romantic partner also complete the study was
associated with survivors’ perceived partner interest in a
couples-based program (rpb=0.27, p<0.01) and likelihood of
joining a couples-based program (rpb=0.21, p<0.01).
Relationship satisfaction correlated with both survivors’ and
partners’ perceived partner interest in a couples-based pro-
gram (survivors r=0.27, p<0.01; partners r=0.25, p<0.01)
and likelihood of joining a couples-based program (survivors
r=0.34, p<0.01; partners r=0.27, p<0.01), as well as partners’
ratings of the importance of couples-based exercise (r=0.19,
p<0.05). Partner support for exercise was the only factor sig-
nificantly related to all four dyadic exercise belief items for
both survivors and partners (see Table 3).

Further, physical activity measures (International Fitness
Scale, volume of MVPA, and exercise frequency with and
without a romantic partner) and survivor’s cancer history
(age at diagnosis, time since diagnosis, cancer type (breast),

treatments received, time since last treatment, and cancer re-
currence) were examined as correlates of outcomes. Exercise
frequency with your romantic partner was positively associat-
ed with survivors’ and partners’ couples-based exercise im-
portance (survivors r=0.37, p<0.01; partners r=0.36, p<0.01),
perceived partner interest in a couples-based program (survi-
vors r=0.30, p<0.01; partners r=0.19, p<0.05), and likelihood
of joining a couples-based program (survivors r=0.33,
p<0.01; partners r=0.27, p<0.01). Exercise frequency without
your romantic partner was negatively associated with these
items. Regarding survivors’ cancer history, both time since
diagnosis and time since treatment were negatively associated
with survivors’ couples-based exercise importance (diagnosis
r= −0.15, p<0.05; treatment r= −0.18, p<0.05), and time since
treatment was also negatively related to the likelihood of join-
ing a couples-based exercise program (r= −0.18, p<0.01).
Although not detailed in the current report, multiple regression
analyses replicated findings from the correlations analyses;
when controlling for other variables, partner support for exer-
cise continued to be the strongest, most consistent correlate of
all four outcomes.

To explore whether couples (n=143) were aligned in their
couples-based exercise beliefs, we examined shared variance
at the couple level (i.e., intraclass correlations) and found sig-
nificant alignment for all four belief items (Table 4).
Additionally, cross-tabulations assessed the percent of couples
aligned in their beliefs on each of the four items (Table 4). All
items were recoded into three response categories (see table
note). Roughly half of the couples demonstrated agreement in
their responses for couples-based exercise importance
(51.0%), personal interest in a couples-based program
(51.7%), likelihood of joining a couples-based program
(47.6%), and perceived partner interest in a couples-based
program (43.7%). Further, many couples were in agreement
that couples-based exercise is important (32.0%), that they

Table 4 Couples’ agreement regarding couples-based exercise (n=143 couples)

Importance of physical
activity with your
partner

Personal interest in a
couples-based exercise
program

Perceived partner interest in a
couples-based exercise pro-
gram

Likelihood of couple joining a
couples-based exercise pro-
gram

Intraclass correlations ICC=0.31, p<0.001 ICC= 0.20, p<0.01 ICC= 0.21, p<0.01 ICC= 0.25, p<0.01

% of couples that had agreement
in their responses

51.0% 51.7% 43.7% 47.6%

% of couples in highest category 32.0% of couples chose
important

42.7% of couples chose
interested

32.2% of couples chose
interested

28.7% of couples chose likely

% of couples in lowest category 9.1% of couples chose
unimportant

2.8% of couples chose
uninterested

4.2% of couples chose
uninterested

9.1% of couples chose not
unlikely

% of couples with extreme
mismatch (lowest and highest
categories)

11.9% of couples chose
unimportant and
important

12.6% of couples chose
uninterested and
interested

18.2% of couples chose
uninterested and interested

14.7% of couples chose
unlikely and likely

For categories of agreement, importance values 1–4 indicated not important, 5–6 indicated somewhat important, and 7–10 indicated important; for
interest items, values 1–3 indicated uninterested, 4 indicated somewhat interested, and 5–6 indicated interested; for likelihood values 1–3 indicated
unlikely, 4 indicated somewhat likely, and 5–6 indicated likely
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personally are interested (42.7%) and perceived their partner
as interested (32.2%) in a couples-based program, and that
they and their partner would be likely to join a couples-
based program (28.7%). However, a notable portion of cou-
ples had extreme mismatch (i.e., couple members chose re-
sponses from the lowest and highest response categories) in
their ratings of these four outcomes. Specifically, extreme
mismatch was found in couples for dyadic exercise impor-
tance (11.9%), personal interest (12.6%) and perceived part-
ner interest (18.2%) in a couples-based program, and likeli-
hood of joining a couples-based program (14.7%).

Program designs and considerations

In order for this work to provide a substantial contribution to
future efficacious dyadic interventions, we assessed survivors’
and partners’ preferences for program designs as well as their
couples-based exercise concerns. Considering possible pro-
gram designs, survivors and partners highly rated exercising
together (survivors and partners M=4.9). Survivors and part-
ners were also interested in the possibility of exercising sepa-
rately while working toward shared goals and sharing activity
progress via an app or website (survivors M=4.5, partners
M=4.3), though this idea was less appealing than exercising
together (survivors t(206)=4.40, p<0.01, partners t(149)=5.44,
p<0.01). However, when directly asked which of the two pro-
gram types they most prefer, 42.8% of survivors and 49.7% of
partners liked both ideas equally or had no preference. We
also assessed couples-based exercise concerns, and survivors
and partners reported few concerns on average (survivors
M=2.6, partners M=2.3). Finally, regarding barriers to
couples-based exercise, both survivors and partners reported
time or scheduling difficulties as the greatest barrier (survivors
38.2%, partners 44.8%), followed by liking different types of
exercise (survivors 15.9%, partners 19.5%), and having dif-
ferent exercise abilities (survivors 13.5%, partners 14.3%).
Survivors also believed that their partner dislikes exercise
(14.0%), though this was not a major barrier for partners
(1.9%). Finally, 29.4% of survivors and 39.6% of partners
reported that it was likely/very likely that they and their part-
ner would overcome their greatest barrier to couples-based
exercise. See Table 1 for additional information.

Discussion

Exercise interventions may benefit from targeting both cancer
survivors and their romantic partners concurrently [38–40].
However, a couples-based exercise intervention may not ap-
peal to all couples, and the success of a couples-based pro-
gram will hinge on couples’ shared exercise beliefs. Thus, a
necessary step proceeding intervention design is to determine
whether cancer survivors and romantic partners are interested

in a couples-based exercise program and elucidate demo-
graphic, relationship, exercise, and cancer factors that may
be associated with couples-based exercise importance, inter-
est, and likelihood. Further, this work lays the groundwork for
future couples-based interventions by exploring possible pro-
gram designs, participants’ concerns, and their likelihood of
working with their partner to overcome barriers.

Findings from this study demonstrated that more than half
of survivors and partners believed that couples-based exercise
is highly important and were personally interested/very inter-
ested in a couples-based exercise program. These finding are
especially noteworthy as our cut-offs were stringent (score ≥ 7
for importance, score ≥ 5 for interest) and do not include
participants who indicated “somewhat” important or interest-
ed. Additionally, a large portion of couples (42.7%) showed
member agreement, such that both members within a couple
highly rated interest in a couples-based program. Thus, the
idea of a couples-based exercise program was attractive to
survivors and their romantic partners, but gaps remain regard-
ing why participants had lower rating for their likelihood of
joining a couples-based program. Data indicated that survi-
vors and partners may be unaware of each other’s interest in
a couples-based program as both survivors’ and partners’ per-
ceived lower partner interest than what they themselves actu-
ally reported. Further, survivors appeared more in doubt of
their partners’ interest and seemed less confident in their like-
lihood to overcome barriers to couples-based exercise, which
likely contributed to their reduced belief that they and their
partner would join a couples-based exercise program. This
finding is consistent with within-couple effects as couples
had lowest agreement and the greatest rates of extreme mis-
match regarding perceived partner interest in a couples-based
program. Future research should examine whether greater
communication within couples contributes to more accurate
knowledge of romantic partners’ exercise beliefs and, in turn,
increases survivors’ and partners’ perceived likelihood of
joining a couples-based exercise program.

This work also examined a large number of factors in order
to understand which participant characteristics are associated
with couples-based exercise beliefs. Understanding correlates
of participants’ beliefs may facilitate recruitment and interven-
tion strategies as researchers may wish to screen based on
specific factors or offer skills training prior to an interven-
tion’s start. Of all the factors explored, only partner support
for exercise was consistently associated with survivors’ and
partners’ couples-based exercise importance, interest, and
likelihood. Additionally, partner support for exercise was al-
most always the strongest correlate of survivors’ and partners’
beliefs, regardless of which other factors were controlled.
Thus, partner support for exercise is likely a better determinant
of the likelihood of couple participation in an exercise pro-
gram over couples’ current exercise together and their general
relationship satisfaction. Partner support for exercise assessed
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partners’ recent (in the last 3 months) exercise communication
(e.g., discussed physical activity with me, asked me for ideas
on how he/she can get more physically active) and efforts
(e.g., helped plan activities around my activity routine,
changed their schedule so we could be active together).
Therefore, partner support for exercise may, in part, capture
frequency of couple exercise (survivors r=0.61, p<0.01; part-
ners r=0.52, p<0.01) and relationship functioning (survivors
r=0.49, p<0.01; partners r=0.48, p<0.01) and be the single
best correlate of dyadic exercise behavior. Thus, researchers
may wish to increase partner support for exercise prior to an
interventions’ start by modifying couples’ exercise communi-
cation and efforts. One dyadic manipulation that may target
partner support is collaborative implementation intentions,
which guide couples on forming scripted plans for health be-
havior engagement [41].

The finding that partner support for exercise was strongly
associated with couples-based exercise interest is consistent
with the broader literature on the effects of social support for
exercise behavior. Social support has been positively associ-
ated with the adoption and maintenance of physical activity in
both cancer [42] and non-cancer populations [43, 44].
However, the construct of social support within exercise in-
terventions may include broad social levels such as family,
peer, or professional support [45], and the source of social
support may influence physical activity outcomes [46]. A
strength of this research was that social support was specifi-
cally defined as partner support; thus, the modified use of the
family subscale from the Social Support for Exercise Scale
[35] may be advantageous to dyadic researchers as it may be
a more precise measure of couples-based support. Future re-
search should further validate the use of this modified scale to
assess support from romantic partners, rather than all family
members.

Several additional surprising findings emerged from the
exploration of the various study variables. Although the vast
majority of survivors were White, non-White survivors per-
ceived greater partner interest in a couples-based program and
reported a higher likelihood of joining a couples-based pro-
gram than White survivors. Future work should re-examine
this relationship in more diverse samples. Also notable, age
and volume of MPVA were not significantly correlated with
survivors’ or partners’ beliefs about couples-based exercise
importance, interest, or likelihood. Further, the absence of
significant relationships cannot be attributed to lack of vari-
ability on age or volume of MVPA. These findings suggest
that couples-based exercise interventions may appeal to cou-
ples of all ages and activity levels and thus have large dissem-
ination potential. Further, survivors recently diagnosed with
cancer or who recently completed primary treatment were
more likely to believe that couples-based exercise is impor-
tant, with the latter group also endorsing a greater likelihood
of joining a couples-based exercise program. Thus, while age

and MVPAmay not limit recruitment, researchers should aim
to further understand how time since diagnosis and treatment
may impact survivors’ beliefs in order to target recruitment
efforts, especially among survivors of different cancer types.

Finally, this study collected survivors’ and partners’ feed-
back on couples-based program designs and their concerns
and perceived barriers regarding couples-based exercise.
When participants were presented with two ideas for
couples-based programs (i.e., exercise together, exercise sep-
arately, and share activity data), survivors and partners pre-
ferred the idea of exercising together. However, when directly
asked if they had a preference on program format, the two
options seemed equally appealing. Thus, participants appear
flexible and may be open to various types of couples-based
exercise programs. On average, survivors and partners scored
low on couples-based exercise concerns. Interestingly, more
participants were concerned (choosing ≥ 5 on items) that their
partner would not want to exercise with them (survivors
19.3%, partners 9.8%) than share their activity data (survivors
5.3%, partner 5.3%), so technology-supported programs pro-
moting both individual- and couples-based exercise may ap-
pear more feasible to couples. This idea is further supported
by time being participants’ greatest perceived barrier to
couples-based exercise. Perhaps the option for individual ex-
ercise that contributes to a couple’s shared goal may help
couples overcome time barriers while still promoting change
at the couple level. Previous research has explored survivors’
preferences for technology-supported physical activity inter-
ventions [32, 47, 48], but little work has been done within
couples.

Limitations and strengths

The results of this study need to be interpreted within the
context of the recruited sample. This convenience sample in-
cluded a majority of participants who were White, non-
Hispanic/Latino/a, college educated, employed at least part-
time, and had an annual household income greater than
$100,000.00. Additionally, the sample was physically active,
as about half of survivors and partners met the current exercise
guidelines of at least 150 min of MVPA per week. Thus, this
sample may be more educated, of a higher socio-economic
status, and more physically active than most survivor-partner
dyads. This finding is consistent with a recent systematic re-
view and meta-analysis on physical activity in cancer survi-
vors; most research participants were well-educated, predom-
inately White, and tended to already engage in some physical
activity prior to enrolling in an intervention [49].

Additionally, the majority of cancer survivors were female,
breast cancer survivors recruited from the Love Research
Army. Given this limitation, future research with more male
survivors and greater variability across cancer types should
examine gender and cancer type as correlates of survivors’
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and partners’ dyadic exercise beliefs. Further, participants re-
cruited from the Love Research Army are often involved in
other cancer research studies, so they may be more health-
minded with more positive exercise beliefs than typical pop-
ulations of cancer survivors. Further, limitations are present at
the couple level. It is possible that this study attracted couples
with good relationships and common interests in health be-
haviors and goals. Additionally, most participants were in
very long relationships, cohabitating, and married; thus, the
results of this study may not generalize to all couples. Finally,
data collection was completed prior to the COVID-19 pan-
demic, so it is unclear how increased time at home and greater
safety precautions (e.g., closed gyms, social distancing) may
have influenced couples dyadic exercise beliefs or preferences
for couples-based exercise programs. Continued research is
needed in more heterogeneous cancer couples to further un-
derstand couples’ beliefs about couples-based exercise.

Despite the noted limitations, this research has several
strengths. Little work has been done exploring couples’ be-
liefs about exercising together, especially within the realm of
cancer. Further, by assessing whether beliefs about dyadic
exercise importance, interest, and likelihood differed based
on a variety of demographic, relationship, physical activity,
and cancer factors, this research yields insight into how future
interventions may tailor recruitment for greater success.
Because partner support for exercise was found to be such a
consistent and strong correlate of dyadic exercise beliefs, fu-
ture work should not only validate this measure but explore
how it can function as an early intervention target.

Additionally, little work has examined the couples’ prefer-
ences for exercise programs or their potential concerns about
working jointly toward exercise goals. Finally, this research
utilized a patient-centered approach by engaging both cancer
survivors and their romantic partners from the outset, which
may better inform the design of future dyadic exercise inter-
ventions. Thus, this work is a foundational step toward inter-
vention development.

Conclusion

In conclusion, this research examined survivors’ and their
romantic partners’ beliefs about the importance of couples-
based exercise, their personal interest and perceived partner
interest in a couples-based exercise program, and their likeli-
hood of joining a couples-based exercise intervention. The
majority of cancer survivors and partners believed that
couples-based exercise is important and were personally inter-
ested in a couples-based exercise program. Partner support for
exercise emerged as the strongest and most consistent corre-
late of couples’ interest in and likelihood of joining a couples-
based exercise program. Further, program designs and consid-
erations are outlined. These findings provide a strong founda-
tion upon which future efficacious exercise interventions may
be designed and disseminated for cancer survivors and their
romantic partners.

Appendix

1. How important do you think it is that you and your partner
engage in regular physical activity together?

2. If a couples-based exercise program were offered to you
and your partner, how interested would you be in
participating?

1 2 3 4 5 6 7 8 9 10

Not at all important Somewhat important Extremely important

Very uninterested Uninterested Somewhat uninterested Somewhat interested Interested Very interested
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3. If a couples-based exercise program were offered to you
and your partner, how interested would your partner be in
participating?

4. If a couples-based exercise program were offered to you
and your partner, how likely is it that both you and your
partner would participate?

The following questions are about ideas for a couples-based
exercise program.
5. One idea for an exercise program is one in which partners
exercise together. They may exercise together by taking an
exercise class together, working with a personal trainer togeth-
er, or simply walk outside together. To what extent do you
think cancer survivors and their significant others would be
interested in exercising together?

6. Another idea for an exercise program is one in which part-
ners exercise separately but work toward shared goals.
Partners would set personal goals (e.g., 150 min of activity)
and composite goals (e.g., hit more than 300 min combined)
that they can individually work toward by doing activities of
their choice at their convenience. After exercising, each part-
ner would login to an app or website and record his/her prog-
ress toward both his/her personal goal and the couple’s com-
posite goal. To what extent do you think cancer survivors and
their significant others would be interested in exercising indi-
vidually, yet share exercise data via an app or website?

Very uninterested Uninterested Somewhat uninterested Somewhat interested Interested Very interested

Very unlikely unlikely Somewhat unlikely Somewhat likely Likely Very likely

Very uninterested Uninterested Somewhat uninterested Somewhat interested Interested Very interested

Very uninterested Uninterested Somewhat uninterested Somewhat interested Interested Very interested

J Cancer Surviv



7. If you were to participate in an exercise program with your
partner, would you prefer the program to involve exercising
together or the ability for each individual to exercise alone yet
share activity data with their partner via an app or website?

□ Exercise together.
□ Exercise individually but share exercise data via an app

or website.
□ I like both ideas equally.
□ I do not like either idea.
□ No preference.

8. If you were to participate in an exercise program with your
significant other, indicate the extent to which you agree with
each potential concern.

The following items reflect common reasons that prevent
couples from exercising together. Please answer the following
questions as honestly as possible.
9.What is the greatest barrier that may keep you from exercis-
ing with your partner? (choose one)

□ Time or scheduling difficulties.
□ We like different types of exercise.
□ We have different exercise abilities.
□ My partner prefers to exercise without me.
□ I prefer to exercise alone.
□ I prefer to exercise with friends.
□ My partner dislikes exercise.
□ I dislike exercise.
□ I am satisfied with how much we exercise together.
□ Other.
If other is selected: Please specify:______________.

10. How likely is it that you and your partner will work to-
gether to overcome this barrier?

Strongly
agree

Agree Somewhat
agree

Somewhat
disagree

Disagree Strongly
disagree

I am concerned my significant other will not stay committed to an
exercise program

□ □ □ □ □ □

I am concerned my significant other will nag me to exercise □ □ □ □ □ □
I am concerned my significant other will be too competitive with

exercise
□ □ □ □ □ □

I am concerned my significant other will make excuses not to exercise □ □ □ □ □ □
I am concerned my significant other and I may argue over exercise □ □ □ □ □ □
I am concerned my significant other may not understand my personal

barriers to exercise
□ □ □ □ □ □

I am concerned my significant other will not want to exercise with me □ □ □ □ □ □
I am concerned my significant other will not want to share his/her

exercise data with me
□ □ □ □ □ □

Very unlikely Unlikely Somewhat unlikely Somewhat likely Likely Very likely
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