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A B S T R A C T

This single arm pilot intervention study evaluated the feasibility and preliminary impact of a Sun Safe Partners,
which is a couple-focused intervention targeting improved sun protection behavior. Data were collected from
New Jersey between August 2015 and March 2016. Participants were 61 couples reporting low levels of sun
protection recruited from an online panel. After providing online consent, couples received mailed pamphlets
and participated in a call where they discussed current levels of sun protection, made an Action Plan to improve
sun protection, and discussed ways of assisting one another in improving sun protection. A call summary was
mailed afterwards. Feasibility was assessed by study enrollment, call participation, follow-up survey completion,
and intervention evaluation. Participants completed a baseline survey, and a one month and six month post-
intervention survey assessing sun protection as well as individual and relationship-centered sun protection at-
titudes and practices. Results indicated that acceptance into the trial was 22.1%. Call participation was high
(84%) and the intervention was well-evaluated. Among the 51 couples who completed the call and a follow-up,
the intervention improved sun protection behaviors. Sun protection benefits, photo-aging risk, and relationship-
centered attitudes and practices increased. A couple-focused intervention shows promise for improving sun
protection. Future studies using a randomized clinical trial as well as strategies to improve study participation
are recommended.

1. Introduction

Skin cancer is the most common cancer. About 76,000 cases of
melanoma and 3.5 million cases of non-melanoma skin cancer are di-
agnosed in the US each year (American Cancer Society, n.d.-a). Al-
though the incidence of most solid tumors decreased or stabilized be-
tween 1975 and 2010, the incidence of melanoma continued to rise
approximately 3% per year during this period (Siegel et al., 2012).
Based on these facts, the US Surgeon General's Call to Action to Prevent
Skin Cancer (U. S. Department of Health and Human Services, 2014)
called for stronger skin cancer prevention efforts that include research,
surveillance, and evaluation related to skin cancer prevention. The
primary risk factor for skin cancer is excess exposure to ultraviolet (UV)
light. The majority of skin cancers could be prevented if people con-
sistently used sun protection measures such as applying sunscreen,
wearing clothing that covers exposed areas of the skin, and staying in
the shade (van der Pols et al., 2006; Green et al., 2011; American
Cancer Society, n.d.-b). Engagement in recommended sun protection is
low in the US. Up to 70% of the population do not regularly use

sunscreen, wear protective clothing, or avoid the sun while outdoors
(Fischer et al., 2016; Buller et al., 2011). To understand why people do
not engage in sun protection, most studies focused on individual fac-
tors, including demographics, objective risks, and attitudes and beliefs.
For example, fewer perceived benefits of sun protection, more barriers
to sun protection, and appearance benefits of having tanned skin pre-
dict lower levels of sun protection (Jackson and Aiken, 2000; Craciun
et al., 2012; Cody and Lee, 1990).

A less-studied but potentially motivating factor for sun protection is
the marital relationship. Because couples live together and share si-
tuations where UV exposure occurs (e.g., vacations to sunny places),
may share actual sun protection (e.g., sunscreen), and share environ-
mental supports for sun protection (e.g., a car where sunglasses can be
stored), involving couples in intervention efforts may be an untapped
opportunity to improve sun protection. The broader literature on
marital relationships and health behaviors suggests that spouse in-
volvement can enhance the effectiveness of health promotion inter-
ventions. For example, studies have indicated that behavioral inter-
ventions with spouse involvement enhance the effects of psychological
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interventions for cancer patients (Hopkinson et al., 2012), improve
outcomes in weight-control interventions (McLean et al., 2003), and
increase colorectal cancer screening participation (van Jaarsveld et al.,
2006). The few studies evaluating the spouse influence on sun protec-
tion have done so in the broader context of general family influence.
These studies suggest that families discuss sun protection with one
another and that greater family support for sun protection is associated
with higher levels of sun protection. (Manne et al., 2011; Loescher
et al., 2009; Hay et al., 2005; Azzarello et al., 2006)

When considering how the marital relationship may influence
health behavior, Lewis and colleagues (Lewis et al., 2006) proposed an
integrative framework based on an interdependence theory and com-
munal coping framework to explain how couples' interactions may in-
fluence engagement in a risk-reducing health behavior. This framework
proposes that strong interdependence in long-term, successful close
relationships (i.e., partners' influence on one another's preferences,
behaviors, health outcomes) transforms their motivations from doing
what is in their self-interest (self-centered) to doing what is in the best
interest of their relationship (relationship-centered). The transforma-
tion from self- to relationship-centered motivation occurs when part-
ners ascribe health threats and subsequent health changes as having
meaning for the relationship and/or their spouse. Lewis and colleagues’
(Lewis et al., 2006) model proposed four contributors to behavioral
change: 1) predisposing factors of the couple (e.g., individual percep-
tions of the health threat); 2) how much partners agree that health
changes should be made together; 3) partners' commitment to the re-
lationship, and; 4) demographic factors. When relationship-centered
motivation develops, communal coping begins. Communal coping ef-
forts consist of joint decision making (e.g., discussing the change) and
planning how to make the change (Revenson and Lepore, 2012). Fi-
nally, communal coping efforts lead to engagement in health behavior
change for both partners (Lewis et al., 2006).

In our prior work (Manne et al., 2016), we found high couple
concordance with sun protection practices (r= 0.5) and support for the
interdependence and communal coping framework. Results suggested
that targeting sun protection benefits, helping individuals form realistic
perceptions of their skin cancer risk, helping partners perceive benefits
to their relationship for adopting sun protection, and facilitating

discussion about sun protection may improve both partners' sun pro-
tection. Furthermore, couples who reported that they discussed sun
protection and endorsed its benefits for their partner and their re-
lationship were more likely to engage in sun protection. Taken together,
this suggests that harnessing constructive relationship influences on sun
protection via behavioral interventions may be a promising method for
improving sun protection.

To date, a couple-focused sun protection intervention has not been
developed and tested. This paper reports on the results of a pilot and
feasibility study of a couple-focused sun protection intervention, called
Sun Safe Partners. The Sun Safe Partners intervention content was
guided by the interdependence and communal coping framework. It
included the provision of mailed small media materials, a couple-fo-
cused telephone counseling call, and a mailed summary letter. This
study had two aims. The first aim was to gather feasibility data as
measured by study enrollment, call participation, follow-up survey
completion, and intervention evaluation. The second aim was to ex-
amine the preliminary impact of the intervention on the primary out-
come of sun protection behaviors and secondary outcomes of individual
sun protection attitudes and relationship-centered attitudes and prac-
tices regarding sun protection. Intervention effects were assessed using
a dyadic data analysis method in which multilevel analyses were used
to take into account the non-independence due to the dyad (i.e., the
married/cohabitating couple) and time (baseline, 1 month, 6 month).
These models tested the effects of sex, time, and their interaction, so
that differences between husbands and wives could be examined.

2. Materials and methods

2.1. Participant recruitment and setting

Participants were recruited from an online panel from a private
research company, Qualtrics. Eligibility included 1) both partners age
45–75 years; 2) married or co-habiting with a significant other for at
least one year; 3) panel member willing to pass the screening survey to
their spouse; 4) panel member and spouse have an average score on the
sun protection behaviors measure of less than or equal to 3 on the five-
point scale (see measures section, below) (Glanz et al., 2008); 5) panel

Table 1
Components of the Sun Safe Partners intervention.

Objective Theoretical construct(s) Mediating construct(s) Key tasks in the Sun Safe Partners intervention

Reduce individual barriers to sun
protection

Preventive Health Model (Myers
et al., 1994)

Perceived risk • Increase knowledge and awareness of personal risk
factors for skin cancer
• Provide information about current and recommended
sun protection practices

Sun protection benefits and barriers • Improve awareness of personal attitudes about sun
protection
• Increase discrepancy between individual health and
cancer prevention values and present sun protection
practices
• Foster reconsideration of current sun protection
practices and build counter-attitudinal thinking

Build communal relationship
orientation and support for sun
protection

Interdependence and communal
coping (Lewis et al., 2006)

Promote relationship-centered attitudes
and motivations for sun protection

• Awareness of partner's skin cancer risk and sun
protection attitudes and benefits to partner and
relationship for better sun protection
• Foster awareness of partners' influence on one another
for health practices including sun protection (e.g., a
shared environment)
• Promote a communal change belief system

Promote relationship-centered practices by
building willingness to provide support
and accept influence

• Promote open and supportive discussions about sun
protection
• Allow couples to identify what they would like in
terms of support for sun protection and negotiate
partner's agreement
• Build ability to give and accept partner's influence on
sun protection

Note. Data in this study were collected from New Jersey during August 2015–March 2016.
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member and spouse have never been diagnosed with any type of skin
cancer, and; 6) panel member and spouse have an email account, in-
ternet access, and phone service. This study is a one-arm clinical trial
design with no control group.

2.2. Sun safe partners intervention

The intervention had three components: 1) small media materials
mailed to each partner; 2) a 30 to 45 min telephone counseling call; 3) a
summary letter of the call with an Action Plan document. Intervention
components corresponded with two intervention goals: 1) address in-
dividuals' awareness and knowledge about skin cancer risk, beliefs, and
barriers to sun protection; 2) build communal relationship orientation
and support for sun protection. The intervention utilized behavioral
construct tailoring (Kreuter et al., 2001) and was based on established
correlates of sun protection practices (Manne et al., 2016; Manne et al.,
2008). Theoretical guidance for came from the Preventive Health
Model (PHM) (Myers et al., 1994); and Interdependence and communal
coping framework. Details are in Table 1 (Lewis et al., 2006).

Print materials included an illustrated booklet that was tailored to
participants' survey responses, three handouts to guide the call, and two
publicly-available pamphlets. The illustrated booklet contained a sun
protection behaviors “scorecard”, ways to improve self and partner sun
protection, ways to think about sunscreen barriers, and a doctor Q & A
about skin cancer risk reduction. Couples were also mailed Centers for
Disease Control and Prevention pamphlets, “Choose Your Cover,” (U.S.
Department of Health and Human Services, Centers for Disease Control
and Prevention, 1998) and “Sunscreen for Your Sun Day.” (U.S.
Department of Health and Human Services, Centers for Disease Control
and Prevention, 2017) The call included: 1) the importance of the
marital relationship in health; 2) rating the importance of each partners'
health and of reducing risk for skin cancer and discussing motivations
for sun protection; 3) review of skin cancer facts, sun exposure's asso-
ciation with skin cancer, and recommended sun protection behaviors,
and a discussion of benefits of sun protection for their relationship and
each partner; 4) couples' discussion of their barriers and alternative
ways of overcoming them; 5) couples' discussion of ways to improve
sun protection; 6) using an Action Plan handout, partners chose one sun
protection habit to improve, discussed ways to assist one another,
barriers, and overcoming barriers. A summary letter was sent with each
partner's Action Plan.

2.3. Procedures

This study was approved by the Institutional Review Board.
Qualtrics sent an eligibility survey via email to potential participants in
their panel. Eligible panel members passed on an eligibility link to their
partners. If both partners were eligible, the couple's contact information
was passed to the study team at the corresponding author's institution.
The team confirmed eligibility and ensured that there were two sepa-
rate individuals participating via phone. Next, a link was sent to the
online consent and baseline survey. Informed consent was obtained
from all participants by clicking “yes” to “Do you agree to the terms and
conditions of the consent?” and typing their initials and completing the
survey. The print materials were mailed before the call. Calls were
scheduled two weeks from the baseline survey to allow receipt of print
materials. The study involved a baseline, one-month post-intervention
call (Follow-up 1), and six-month post-intervention call follow-up
survey (Follow-up 2). Electronic links to the online survey were sent to
participants via Qualtrics. Participants were paid $20 for completing
the baseline, $40 for the counseling call, and $25 for each follow-up.
Couples who did not complete the call were sent intervention materials
if a mailing address was provided.

2.4. Measures

2.4.1. Intervention evaluation
At the Follow-up 1, participants completed a 12-item scale used in

prior research (Manne et al., 2013) that assessed the degree to which
the materials were comprehensible, valuable, prepared with them and
their partner in mind, and increased the ease of discussion about sun
protection with the partner. Sample items included, “The information I
received from the pamphlets and the counselor was valuable,” and “The
information I received helped me understand why practicing better sun
protection might benefit my partner as well as our relationship.” Alphas
were 0.95 for men and 0.94 for women.

2.4.2. Primary outcome: sun protection behaviors (baseline and follow-up
2)

This measure assessed current engagement in six sun protection
behaviors when outside on a warm sunny day (sunscreen, hat, shade,
shirt with sleeves, long pants, sunglasses) using a five-point Likert scale
(1 = never, 5 = always) (Glanz et al., 2008). Items were averaged.

2.4.3. Secondary outcome: individual attitudes about sun protection
(baseline, follow-up 1, follow-up 2)

The sun protection benefits scale (Branstrom et al., 2010) had nine
items (1 = strongly disagree, 5 = strongly agree). Alphas ranged from
0.84 to 0.89 for wives and 0.90 to 0.92 for husbands. The barriers to
using sunscreen scale (U.S. Department of Health and Human Services,
Centers for Disease Control and Prevention, 1998) had nine items
(1 = strongly disagree, 5 = strongly agree). Alphas ranged from 0.77 to
0.90 for wives and 0.78 to 0.80 for husbands. The sun protective
clothing barriers scale (Branstrom et al., 2010) had seven items
(1 = strongly disagree, 5 = strongly agree). Alphas ranged from 0.78 to
0.87 for wives and 0.82 to 0.95 for husbands. The sun avoidance bar-
riers scale (U.S. Department of Health and Human Services, Centers for
Disease Control and Prevention, 1998) had six items (1 = strongly dis-
agree, 5 = strongly agree). Alphas ranged from 0.79 to 0.86 for wives
and 0.80 to 0.87 for husbands.

The photo-aging risk scale (Janssen et al., 2011) assessed perceived
likelihood of damage to one's skin if one did not engage in sun pro-
tection and had three items (1 = strongly disagree, 5 = strongly agree).
Alphas ranged from 0.90 to 0.95 for wives and 0.90 to 0.93 for hus-
bands.

2.4.4. Secondary outcomes: relationship-centered attitudes and practices
(baseline, follow-up 1, follow-up 2)

Relationship-centered attitudes were assessed using four measures.
The first measure was the benefits of sun protection for the relationship
scale, which had six items (1 = strongly disagree to 5 = strongly agree)
(Manne et al., 2016). Alphas ranged from 0.85 to 0.93 for wives and
0.87 to 0.93 for husbands. The second measure was the relationship
influence scale which was composed for this study and assessed the
influence of the spouse on the participants' sun protection. The scale
had five items (1 = not at all true, 4 = very true). Alphas were 0.72 to
0.88 for wives and 0.84 to 0.87 for husbands. The third measure as-
sessed how much the participant supported his/her spouse's sun pro-
tection which was assessed using a single item (1 = not at all supportive,
5 = very supportive). The fourth measure assessed the degree to which
participants perceived that their spouse supported their sun protection,
using a single item (1 = not at all supportive, 5 = very supportive).

Relationship-centered practices were assessed by a single item, “I
talk to my spouse/partner about using sun protection” (1 = strongly
disagree, 5 = strongly agree). As an exploratory outcome, at Follow-up 2,
participants reported whether or not they engaged in ten behaviors
since the counseling call. Items are shown in Table 7.
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2.5. Data analysis

Because data were collected from both marital partners, a dyadic
data analytic approach was taken in which individuals were nested
within couples, and time (Baseline, Follow-ups) was crossed with dyad
(i.e., each individual provided scores at each time-point). Data were
analyzed using dyadic over-time multilevel mixed models in which the
effects of participant sex, time, and their interaction were treated as
fixed effects predicting the primary and secondary outcomes.
Covariates included were age, education level (effect coded as
−1 = high school diploma or less, 1 = more than high school), and
relationship length. Significant time main effects were followed with
post-hoc Tukey tests. Evidence of mean differences between baseline
measures and the follow-up measures support an intervention effect.
The random effects components of the models included separate in-
tercept variances for men and women, with the covariance between
them modeling similarity in average outcomes for the two partners, and
separate residual variances for men and women, with the covariance
between them. The covariance between the residuals measures the
time-specific similarity between the two partners' outcomes after taking
time, sex, and the covariates into account. Couples had to have at least
two observations (Baseline and one follow-up) to be included in ana-
lyses.

3. Results

3.1. Feasibility

3.1.1. Acceptance
Of the 551 potential participants who were eligible, 274 individuals

consented (49.7%). Of the 274, 183 completed baseline surveys
(48.9%). Of the 183, 61 were excluded due to unreliable data (possible
duplicates/fake surveys) or only one partner completed the survey.
Thus, the final sample included 122 individuals from 61 couples.
Acceptance was 22.1% of eligible participants (122/551). Comparison
of the 122 participants and the 61 non-participants on available de-
mographic and baseline data did not indicate differences.

3.1.2. Call and follow-up survey completion
Eighty-two percent (N= 52) of couples attended the call. Of the 61

couples enrolled, 49 husbands (80.3%) and 52 wives (85.2%) com-
pleted Follow-up 1, and 50 husbands (85.2%) and 50 wives (82%)
completed Follow-up 2. It should be noted that all 10 couples who did
not complete the call also did not complete the follow-up surveys. Thus,
the effective sample size for the intervention analyses was 51.

A comparison between the 51 couples who participated and the 10
couples who did not complete the call/follow-ups with regard to
baseline scores indicated that there were no significant differences be-
tween the two groups.

3.1.3. Intervention evaluation
(Table 2) Participants found the intervention helpful, valuable, and

easy to understand. Most felt the intervention facilitated their ability to
talk to their partners about engaging in better sun protection and
helped them understand why engaging in regular sun protection would
benefit their relationship.

3.2. Intervention effects

The sample for analysis consisted of 51 couples. Sample character-
istics are shown in Table 3. The majority of wives (88.2%) and hus-
bands (90.2%) were non-Hispanic White.

Table 4 presents the estimated marginal means, standard errors, and
F-tests examining the effects of sex, time, and the sex by time interac-
tion for the primary outcome. There was a modest sex effect with
women reporting slightly higher sun protection, as well as a strong time

effect such that participants reported higher sun protection at Follow-
up 2 relative to Baseline, d= 1.29.

Results for secondary outcomes assessing individual attitudes are
presented in Table 5. Men reported significantly greater barriers to
avoiding the sun, and women reported higher photo-aging risk. Sig-
nificant time effects were found for these outcomes, and post-hoc Tukey
tests demonstrated significant changes from baseline to both follow-ups
for all outcomes (Cohen's d were 0.39 to 0.89, average = 0.58). Sun
protection benefits and photo-aging risk increased and perceived bar-
riers decreased over time. Sunscreen barriers (d= 0.29) differed from
Follow-up 1 to Follow-up 2, and both continued to decrease over time.
There were no significant interactions between sex and time for any
outcomes.

Results for relationship-centered attitudes and practices are shown
in Table 6. The only significant sex main effect was for participants'
reports of discussing sun protection with their spouse: Women reported
discussing sun protection more than men. Participants reported sig-
nificantly higher relationship benefits for sun protection and

Table 3
Descriptive information for the study sample.

Wives Husbands

Variable N(%) M(SD) N(%) M(SD)

Age (years) 53.8 (5.9) 55.4 (6.2)
Race/Ethnicity

Non-Hispanic White 45 (88.2) 46 (90.2)
Hispanic White 1 (2.0) 2 (3.9)
Black 2 (3.9) 1 (2.0)
Asian 3 (5.9) 2 (3.9)

Education
Less than high school 0 (0) 2 (3.9)
High school 19 (37.3) 13 (25.5)
Some college 16 (31.4) 17 (33.3)
Bachelor degree or higher 11 (21.6) 19 (37.2)

Has medical insurance 45 (88.2) 52 (85.2)
Relationship length (years) 24.8

(10.5)
23.9
(10.0)

More than five blistering
sunburns in lifetime

7 (13.7) 13 (25.3)

History of indoor tanning 20 (39.2) 3(5.9)

Note. Data in this study were collected from New Jersey during August
2015–March 2016.

Table 2
Sun Safe Partners intervention evaluation.

Variable Wives Husbands

M (SD) M (SD)

Helpful 6.4 (1.00) 6.3 (0.85)
Learned something new 6.1 (1.20) 6.2 (1.30)
Was interesting 6.5 (0.75) 6.5 (0.80)
Was valuable 6.5 (0.83) 6.4 (0.91)
Was easy to understand 6.8 (0.53) 6.7 (0.59)
Was valid 6.7 (0.53) 6.7 (0.70)
Prepared with couple in mind 6.4 (0.89) 6.5 (0.88)
Made it easier to talk to my partner about engaging in

sun protection
6.4 (0.85) 6.4 (0.84)

Helped me understand why practicing better sun
protection might benefit my partner and our
relationship

6.5 (0.85) 6.5 (0.84)

After receiving materials, I feel comfortable talking to
my partner about regular sun protection

6.6 (0.74) 6.6 (0.76)

I feel discussion with my partner on the call was
comfortable and helpful

6.7 (0.70) 6.6 (0.76)

Note. Data in this study were collected from New Jersey during August
2015–March 2016.
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significantly higher relationship influence, support for one another's
sun protection, and discussion after the intervention relative to baseline
(ds were 0.39 to 1.15, with a mean of 0.74). However, there was no
evidence of changes in these outcomes (i.e., a greater increase) from
Follow-up 1 to Follow-up 2.

Table 7 illustrates the exploratory outcome of relationship-centered
practices. Overall, engagement in methods to encourage spouse sun
protection behaviors was prevalent. Husbands reported higher levels of
encouragement not to sunbathe than wives.

4. Discussion

Incorporating individuals' social networks into sun protection inter-
ventions represents a novel and potentially important approach to im-
proving engagement in these practices. In this study, we report on a new
couple-focused sun protection intervention, which was delivered using
small media materials and couple-focused telephone counseling call.
Feasibility data suggest that study participation was low. Once enrolled,
participation in the telephone call was relatively high. Moreover, the
intervention was highly evaluated, and the completion rate for the

Table 4
Means, standard deviations, and F-tests assessing the effects of participant sex, time, and the interaction between sex and time on sun protection.

Baseline Follow-up 2 Sex Time Sex by Time ICC for interceptsd ICC for residualsd

M M F F F

(SE) (SE) (df) (df) (df) ρ ρ

Sun protection behaviors
Wives 2.50

(0.07)
3.34
(0.08)

2.91ab

(1,67)
107.81c

(1,53)
0.41
(1,54)

0.42a 0.60c

Husbands 2.36
(0.08)

3.26
(0.09)

Models also included age, education status (−1 = high school or less, +1 = more than high school), and relationship length. Means are estimated marginal means
controlling for the covariates. Data in this study were collected from New Jersey during August 2015–March 2016.

a p < .10.
b p < .05.
c p < .01.
d ICC, intraclass correlation between partners' scores.

Table 5
Means, standard deviations, and F-tests assessing the effects of participant sex, time, and the interaction between sex and time on secondary outcomes assessing
individual attitudes.

Baseline Follow-up 1 Follow-up 2 Sex Time Sex by Time ICC for interceptsd ICC for residualsd

M M M F F F

(SE) (SE) (SE) (df) (df) (df) ρ ρ

Sun protection benefits
Wives 4.11

(0.08)
4.54
(0.08)

4.55
(0.08)

3.75a

(1,59)
28.92c

(2,99)
1.61
(2,99)

0.59c 0.56c

Husbands 3.90
(0.09)

4.48
(0.10)

4.41
(0.10)

Barriers to wearing protective clothing
Wives 3.68

(0.12)
3.12
(0.12)

3.11
(0.13)

0.01
(1,64)

19.26c

(2,94)
1.32
(2105)

0.53c 0.39c

Husbands 3.72
(0.13)

3.24
(0.14)

2.98
(0.14)

Barriers to avoiding the sun
Wives 2.71

(0.13)
2.34
(0.14)

2.34
(0.14)

9.38c

(1,61)
12.79c

(2,99)
0.51
(2104)

0.49c 0.08

Husbands 3.14
(0.13)

2.78
(0.14)

2.62
(0.14)

Barriers to using sunscreen
Wives 2.58

(0.09)
2.27
(0.09)

2.14
(0.09)

3.25a

(1,58)
25.22c

(2,98)
1.62
(2103)

0.44c 0.33c

Husbands 2.84
(0.10)

2.42
(0.11)

2.21
(0.10)

Photo-aging risk
Wives 4.17

(0.09)
4.51
(0.10)

4.56
(0.10)

14.47c

(1,58)
16.44c

(2101)
0.48
(2,99)

0.47c 0.23b

Husbands 3.68
(0.13)

4.10
(0.14)

4.20
(0.14)

Models also included age, education status (−1 = high school or less, +1 = more than high school), and relationship length. Means are estimated marginal means
controlling for the covariates.
Data in this study were collected from New Jersey during August 2015–March 2016.

a p < .10.
b p < .05.
c p < .01.
d ICC, intraclass correlation between partners' scores.
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follow-up surveys was satisfactory. Overall, the acceptability to couples
once they enrolled in the study was good, but enrolling couples into the
study was challenging.

Results regarding preliminary efficacy were promising. Pre-post
comparisons illustrated that couples' sun protection behaviors sig-
nificantly increased after intervention. Individual attitudes about sun
protection were more favorable. Effect sizes were in the medium to large
magnitude range. Our findings were promising in terms of couples'
ability to view sun protection from a relational perspective, with in-
creases in the importance of one's own engagement in sun protection for
the partner and relationship and partner-centered motivations engage in
better sun protection. Couples reported more discussion about sun

protection after the intervention relative to before the intervention (ds
ranged from 0.39 to 1.15 with a mean of 0.74). Importantly, there was no
evidence of changes in these outcomes from one month to six months
after the intervention, suggesting that these positive changes persisted.

The results support Lewis and colleagues’ (Lewis et al., 2006) fra-
mework to explain how couples' interactions influence sun protection. By
focusing the intervention on couples' awareness of one another's risks,
attitudes and sun practices and by fostering agreement and commitment
that changes in sun protection could be made together, we built re-
lationship orientation and support for sun protection. These findings are
corroborated by the fact that participants reported encouraging and as-
sisting their partners in adopting sun protection behaviors.

Before drawing conclusions, it is important to point out limitations.
First, because this was a pilot and feasibility study, one limitation is that
there was no control group. Second, study acceptance was low, even
with financial incentives. This raises concern about possible interest in
this intervention outside of a study. Third, couples received print ma-
terials with the telephone counseling call, and thus we cannot de-
termine if changes were due to the print materials and/or the coun-
seling call. Fourth, data collection spanned the late summer through the
winter months. For participants who resided in southern climates, the
follow-up occurred in a warm, sunny time frame. However, for parti-
cipants who resided in non-southern climates, the follow-up occurred in
the spring. A one-year time span would have provided a more com-
prehensive assessment of the effects. Finally, due to the innovative
couples' focus, several measures were composed for this study. Future
studies should develop validated measures.

4.1. Conclusions

This paper presents a novel approach to facilitating engagement in
sun protection by harnessing spouse influences. Our findings suggest

Table 6
Means, standard deviations, and F-tests assessing the effects of participant sex, time, and the interaction between sex and time on relationship-centered attitudes and
practices.

Baseline Follow-up 1 Follow-up 2 Sex Time Sex by Time d ICC for intercepts d ICC for residuals

M M M F F F

(SE) (SE) (SE) (df) (df) (df) ρ ρ

Relationship benefits
Wives 4.20

(0.08)
4.68
(0.08)

4.66
(0.08)

3.01a

(1,60)
33.55c

(2,96)
0.71
(2103)

0.69c 0.42c

Husbands 4.03
(0.09)

4.57
(0.09)

4.61
(0.09)

Relationship influence
Wives 1.72

(0.10)
2.50
(0.11)

2.56
(0.11)

3.83a

(1,63)
67.24c

(2102)
0.39
(2101)

0.74c 0.42c

Husbands 1.82
(0.10)

2.69
(0.11)

2.71
(0.11)

Support for spouse's SP
Wives 4.03

(0.11)
4.54
(0.12)

4.61
(0.12)

0.94
(1,60)

36.91c

(2102)
6.14c

(2104)
0.74c 0.32c

Husbands 3.67
(0.10)

4.54
(0.11)

4.73
(0.11)

Spouse supports participant's SP
Wives 3.81

(0.13)
4.32
(0.14)

4.48
(0.14)

1.68
(1,54)

20.62c

(2101)
1.53
(2,97)

0.32 0.34c

Husbands 3.77
(0.12)

4.55
(0.14)

4.73
(0.14)

Talked to spouse about SP
Wives 3.52

(0.12)
4.26
(0.13)

4.37
(0.13)

4.21b

(1,55)
38.52c

(2,98)
0.28
(2101)

0.67c 0.12

Husbands 3.30
(0.15)

4.07
(0.16)

4.06
(0.16)

Note. SP = sun protection a p < .10, b p < .05, c p < .01. d ICC, intraclass correlation between partners' scores. Models also included age, education status
(−1 = high school or less, +1 = more than high school), and relationship length. Means are estimated marginal means controlling for the covariates. Data in this
study were collected from New Jersey during August 2015–March 2016.

Table 7
Relationship-centered practices at follow-up 2.

Behavior Wives Husbands

% %

Discussed importance of improving sun protection with
spouse

90.0 80.0

Purchased sunscreen for my spouse to use 62.0 50.0
Purchased a hat for my spouse to wear 52.0 34.0
Purchased sunglasses or sun protective clothing for my

spouse to wear
52.0 54.0

Placed sun protection items in a specific place in our home
so it is handy for my spouse

74.0 66.0

Encouraged my spouse to wear sunscreen 90.0 70.0
Encouraged my spouse to wear a hat 74.0 54.0
Encouraged my spouse to wear sunglasses 78.0 66.0
Encouraged my spouse to wear sun protective clothing 82.0 66.0
Encouraged my spouse not to sunbathe 58.0 90.0

Note. Data in this study were collected from New Jersey during August
2015–March 2016.
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that a couple-focused intervention may hold promise as a way to im-
prove sun protection behaviors. Participants reported positive evalua-
tions of the intervention and there were significant increases in sun
protection behaviors as well as the importance of sun protection for
themselves, their partners, and their relationship. Encouraging couples
to consider the effects of their sun protection on their partner and on
their relationship and facilitating their support for each other's sun
protection may be effective approach. Based on the outcome of our pilot
study, future studies are needed that: 1) utilize a controlled randomized
clinical trial design; 2) utilize a longer follow-up; 3) evaluate couples
during summer months; 4) use enhanced recruitment methods or an
online method of intervention delivery, 5) include whether children
reside in the home in intervention and assessment, and; 6) include a
larger more diverse sample. Participation was low, which suggests that
future research should consider other strategies to facilitate increased
uptake. Enhancing participation by providing quotes from previous
participants, a study information page, following up with email re-
minders, including information about the importance of sun protection
in skin cancer risk reduction, and using multiple social media recruit-
ment methods (Google, Instagram) may increase uptake (Treweek
et al., 2018; Watson et al., 2018).
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