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Abstract Although romantic couple concordance has been
demonstrated across a wide array of health behaviors, little
research has examined dyadic concordance in health beliefs.
This study examined the extent to which cohabitating
romantic dyads’ attitudes and beliefs coincide (i.e., dyadic
concordance) in addition to how well they predict intentions
to learn genomic sequencing results. The actor-partner inter-
dependence model was applied to cross-sectional data from
81 dyads in an exome sequencing study who were surveyed
about their risk perceptions, worry, information avoidance,
attitudes, and intentions toward learning carrier results.
Information avoidance tendencies were positively correlated
between partners, but there was low concordance on other
beliefs. Individuals’ attitudes and information avoidance
predicted their own intentions to learn results. Addition-
ally, partners’ information avoidance tendencies predicted
their partner’s intentions to learn results. Future research
should explore mechanisms through which one’s partner’s
information avoidance may affect one’s own intentions and
behaviors.
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Introduction

Ample evidence has shown that romantic couples are con-
cordant in health behaviors such as physical activity (Myers
Virtue et al., 2015), smoking (Christakis & Fowler, 2008),
and alcohol consumption (Torvik et al., 2013). However,
fewer studies have examined dyadic concordance in health
beliefs (e.g., perceived risk of developing a health outcome)
or the extent to which partners’ health beliefs predict each
other’s health behaviors and outcomes. One domain in which
partners’ health beliefs may affect each other’s behavior is
genomic sequencing—specifically pertaining to detection of
carrier status for autosomal recessive conditions that could
be passed on to a couple’s offspring. For couples who pro-
create, not only are their own carrier sequencing results val-
uable; their partner’s results are also valuable and important
for understanding their descendants’ risk of having a child
with a genetic condition.

From a clinical perspective, there is utility in understand-
ing partner influence on intentions to learn carrier results.
Social exchange processes—such as how and why part-
ners influence each other’s health behaviour—often play
minor roles in traditional theories and research on health
decision-making, yet they offer a promising avenue for clini-
cal interventions because partners can have potent effects
on each other’s behavior (Rothman et al., 2020). In fact,
couple-oriented interventions can be more efficacious than
traditional psychosocial interventions at changing behavior
(Martire et al., 2010). In the context of decisions regarding
genomic sequencing, family members, including partners,
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may be particularly influential, as the sequencing results
have implications for the family, rather than solely affecting
the individual.

Research has shown that one’s own health beliefs—such
as information avoidance (Taber et al., 2015b), attitudes and
perceived social norms (Facio et al., 2013), and optimism
(Taber et al., 2015a) play an important role in one’s own
decisions to learn genomic carrier results. Many of these
variables are considered standard in health behavior theo-
ries. However, few studies have examined the role of one’s
romantic partner’s beliefs in the decision to learn carrier
results. One study found that couples in which both members
were more comfortable with the screening process, were
highly knowledgeable about the process, and perceived fewer
barriers, were more likely to participate in carrier screening
than couples who reported low comfort, low knowledge, and
more barriers (Henneman et al., 2001). Another study found
that although worry about risk of a genetic condition in the
family and intentions to share carrier results with family
were correlated between partners, there were no associa-
tions of one’s partner’s attitudes, beliefs about the perceived
value of results, or worry on one’s own intentions to share
results with one’s family (Turbitt et al., 2018). The proposed
analysis builds on the latter research by (a) incorporating
additional constructs that have been shown to be associated
with individuals’ own genome sequencing behavior [e.g.,
information avoidance (Taber et al., 2015b)] and b) assessing
intentions to learn genome sequencing results.

Methods
Participants and recruitment

Individuals in the greater Bethesda, Maryland area and
Washington, DC area were recruited to participate in a clin-
ical exome sequencing study called ClinSeq® (Biesecker
et al., 2009). Only participants in the additional cohort were
financially compensated (the original cohort was not). They
were informed that they would receive some medically use-
ful results (e.g., blood chemistries and echocardiograms)
and that they may have the opportunity to receive genomic
sequencing results if they desired. An analysis of respond-
ents from the first cohort indicated that many were moti-
vated by altruism in addition to a desire to learn personal-
ized genetic information (Facio et al., 2013). The original
cohort (n=1001 individuals, 68 individuals had spouses
also enrolled in the study) was predominantly comprised
of White, non-Hispanic/Latino individuals (Lewis et al.,
2015). An additional cohort of individuals who self-identi-
fied as African, African American, or Afro-Caribbean were
recruited (n =467 individuals, 13 individuals had spouses
also enrolled in the study) (Lewis et al., 2019). Participants

in both cohorts were eligible if they were 45-65 years old
at time of consent, had not smoked in the past year, and
were not enrolled in another sequencing study that returned
results. Recruitment to both cohorts was done using a vari-
ety of strategies including posting fliers in local businesses,
staffing tables at community events, and word-of-mouth
referrals by enrolled participants. See Biesecker et al. (2009)
and Lewis et al. (2019) for additional recruitment informa-
tion. Participants enrolled with the understanding that they
may not learn sequencing results. This study was approved
by the National Human Genome Research Institute Insti-
tutional Review Board. All participants provided written
informed consent.

Participants were not intentionally recruited in dyads;
couples were identified in the original cohort and additional
cohort in one of three ways; (1) if they indicated on the base-
line survey that their spouse was a ClinSeq® participant,
which was verified by street address, (2) if participants had
the same street address and last name as another partici-
pant, or (3) if they self-disclosed to a study staff member
that their spouse was also in the study. Only dyads in which
both members reported having the same number of biologi-
cal sons and daughters were included in the current analy-
ses (n=162 individuals/81 dyads).I See Table 1 for sample
characteristics.

Measures

The baseline survey included measures of social and behav-
ioral constructs adopted from health behavior theories (e.g.,
the Health Belief Model, the Theory of Planned Behavior)
and literature on common predictors of health information
seeking were included in the baseline survey which was
completed after informed consent but prior to receipt of any
genetic testing results. The surveys were collected via mail,
or during consent visits (verbally or on paper). The surveys
completed by the two cohorts were slightly different; any
differences in the outcome variable, predictor variables, and
covariates are described below.

Outcome variable: intentions to learn carrier results

Intentions to learn carrier results were assessed with one
item, which was preceded by the following prompt: “By par-
ticipating in the ClinSeq® study and having your genome
sequenced you could learn about a gene variant that does
not affect your health, but may be important to the health of
other relatives, such as your children.” The item was: I intend

! 64 individuals (32 dyads) were excluded who a) reported that either
they or their partner do not have children (n=62) or b) reported a dif-
ferent number of biological sons and/or biological daughters (n=2).
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Table 2 Results of APIM predicting actor intentions to learn carrier results

Predictor Without covariates With covariates
Estimate (S.E.) [95% CI] Estimate (S.E.) [95% CI]
Intercept 0.76*** (0.03) [0.71, 0.82] 1.01%* (0.43) [0.16, 1.86]

Actor risk perceptions

Partner risk perceptions

Actor worry

Partner worry

Actor attitudes

Partner attitudes

Actor information avoidance
Partner information avoidance

Model summary

Log likelihood -717.53
AIC 177.07
Pseudo R? 0.36

—0.00 (0.02) [-0.03, 0.03]

0.01 (0.01) [-0.02, 0.04]
—0.05* (0.02) [-0.09, —0.01]
—0.00 (0.02) [-0.04, 0.04]
0.18%#%* (0.04) [0.09, 0.27]
—0.07 (0.05) [-0.16, 0.02]
—0.12*%** (0.03) [-0.18, = 0.07]
—0.07*%* (0.03) [-0.13, —0.02]

—0.00 (0.02) [—0.04, 0.04]
0.00 (0.02) [—0.04, 0.04]
—0.04 (0.03) [-0.10, 0.01]
0.00 (0.03) [—0.06, 0.06]
0.14** (0.06) [0.03, 0.25]
—0.06 (0.06) [—0.18, 0.05]
—0.11%* (0.04) [ 0.19, —0.04]
——0.07" (0.04) [-0.14, 0.00]

—83.26
212.51
0.19

AIC akaike information criterion, CI confidence interval, S.E. standard error

“p<0.05, *#p <0.01, *¥p <0.001, 'p<0.10

to learn such a result (1 =definitely no to 5 =definitely yes)
(M=6.51, SD=1.20). The item was highly skewed (skew-
ness = — 3.48), similar to analyses conducted only among
participants in the original cohort (see for example, Ferrer
et al., 2015). Square root transformation and log transforma-
tion did not reduce the skewness; thus, a median split was
used to create a dichotomized version.

Predictor variables: information avoidance, risk
perceptions, worry, and attitudes

Information avoidance was assessed as the average of six
items (Howell et al., 2014)? assessing preferences for learn-
ing information about one’s health (1 = strongly disagree to
7=strongly agree) (Cronbach’s alpha=0.71). A sample item
is “I would rather not know everything about my health.”
Higher scores reflect greater information avoidance. “Risk
perceptions” were assessed with one item: “I feel like my
relatives could be affected by a genetic condition that I have
passed on” (1 =strongly disagree to 7=strongly agree).
Worry was assessed with one item: “How worried are you
about the following outcomes? That your relatives could be
affected with a genetic condition that you have passed on
(1 =not at all worried to 7= extremely worried).” Attitudes
toward learning carrier results were assessed using a six-
item scale (Facio et al., 2013; Michie et al., 2003). Partici-
pants indicated their response on 7-point Likert-type scales,
in reference to carrier results to: “for me, learning such a

2 The original cohort completed eight items assessing information
avoidance, whereas the additional cohort completed six items. Only
the common items were included in these analyses.

result would be...” Scores ranged from 1, indicating nega-

CLINNT3

tive attitudes (e.g., “not a good thing”, “unimportant”) to 7,
indicating positive attitudes (e.g., “a good thing”, “impor-
tant”). Cronbach’s alpha was 0.94.

Participant characteristics were collected and included
as covariates: age, sex, race, ethnicity, education, household
income, and whether participants had a previous genetic test
result. Additionally, cohort membership was included as a

covariate.
Statistical analysis

Dyadic effects were examined using the actor-partner inter-
dependence model (APIM) (Kenny et al., 2006). The APIM
was used to simultaneously estimate the association of one’s
own predictor variables on one’s own outcomes (i.e., actor
effects) and the effects of one’s partner’s predictor variables
on one’s own outcomes (i.e., partner effects). Data were
analyzed using multilevel modeling with generalized least
squares (GLS) estimation using the nlme package in R (Pin-
heiro et al., 2020). Actor effects tested were associations
between all predictors (own risk perceptions, worry, atti-
tudes, and information avoidance) and one’s own intentions
to learn carrier results. Partner effects tested were associa-
tions between all predictors (one’s partner’s risk perceptions,
worry, attitudes, and information avoidance) and one’s own
intentions to learn carrier results. Covariances between
each partner’s predictor and outcome variables were also

@ Springer
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modeled. Data were treated as indistinguishable, meaning
that no systematic method was used to order the scores from
the two dyad members (e.g., by sex or age).>

Results
Dyadic concordance

Dyadic concordance across the key study variables was
assessed using intraclass correlation coefficients (ICC) (see
Table 1). Information avoidance was positively correlated
between partners (/CC=0.22, p=0.025); when individu-
als expressed higher tendencies to avoid health information,
their partner did as well. Risk perceptions, worry, attitudes,
and intentions to learn carrier results were uncorrelated
between partners.

APIM analysis: actor and partner effects

The results of the APIM models (with and without covari-
ates) are shown in Table 2. People who were less worried
that their relatives could be affected by a genetic condi-
tion that they have passed on reported greater intentions to
receive carrier results (b=—0.05, p=0.023). However, this
effect was not significant when covariates were included
(b=-0.04, p=0.131). Individuals with more positive atti-
tudes toward learning carrier results reported greater inten-
tions to receive carrier results (b=0.14, p=0.012). Moreo-
ver, participants with greater tendencies to avoid information
reported lower intentions to learn carrier results (b=—0.12,
p=0.004). Risk perceptions were not significantly associ-
ated with one’s own intentions to learn carrier results.

Individuals whose partners reported greater tendencies to
avoid information reported lower intentions to learn carrier
results (b=—0.07, p=0.010). This effect became marginal
when covariates were included (b=—0.07, p=0.067). Part-
ners’ risk perceptions, worry, and attitudes were not sig-
nificantly associated with actors’ intentions to learn carrier
results.

Discussion

The central contribution of this study is the finding that one’s
partner’s information avoidance tendencies are associated
with one’s own intentions to learn carrier results, even when
accounting for one’s own information avoidance tendencies.
Specifically, people reported lower intentions to learn carrier
sequencing results if their partner had higher information

3 As the dyads included heterosexual and a homosexual couple, data
were treated as indistinguishable.

@ Springer

avoidance. Arguably, learning carrier results can be ben-
eficial, such that it could inform reproductive decisions of
one’s descendants. If tendencies to avoid information serve
as a barrier to obtaining this potentially useful information,
then this may be a factor for genetic counselors to explore
when meeting with patients. Another important finding was
that there were no partner effects of risk perceptions, worry,
or attitudes. This suggests that partner beliefs do not have
equal effect on one’s own intentions and some beliefs appear
to have greater effects than others.

An important next step for future research is to under-
stand the mechanisms that explain how one’s partner’s
information avoidance affects one’s own intentions to learn
results. In order for one’s partners’ beliefs to affect one’s
own behavior, it is likely that partners must communicate
their beliefs to each other. Conversely, behaviors themselves
are likely observable by one’s partner, which could explain
the more frequently observed couple concordance among
health behaviors (Christakis & Fowler, 2008; Myers Virtue
et al., 2015; Torvik et al., 2013). In the current research,
information avoidance was the only measure that is not spe-
cific to genome sequencing; rather, information avoidance
was assessed with regards to health, more generally. Thus, it
could be that partners have better awareness of each other’s
overall interest in health information because there may be
more opportunities for each partner to communicate and
observe the other’s interest in health information in com-
parison with health beliefs that are context-specific. Future
research can examine this question by assessing partners’
meta-beliefs, which refer to one partner’s beliefs about the
other partner’s beliefs (e.g., “What are my partner’s attitudes
about genome sequencing?”’) and the extent to which those
meta-beliefs are accurate.

Limitations

There are several limitations in this research. One limita-
tion is that carrier results were more relevant to participants’
grandchildren than to their children, as almost all partici-
pants were past reproductive age. Stronger partner effects
may have been obtained if the results were more pertinent
to reproductive decision making. A second limitation is that
the carrier results were for health outcomes ranging from
low to high severity and probability; the findings may be
stronger if limited to more impactful genomic sequencing
results. For instance, it is unknown to what extent findings
would generalize to contexts where individuals can learn
about genetic risk for severe diseases, such as genetic testing
for high-penetrance familial risk such as BRCA1/2 genetic
testing for hereditary breast and ovarian cancer. A third limi-
tation is that a single item was used to assess two of the pre-
dictors (risk perceptions and worry) and intentions, which
could have made it difficult to obtain reliable effects for these
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predictors. This strategy is typical in large scale, nation-
ally representative studies and one- and two-item measures
of variables such as self-affirmation have shown predictive
validity in other studies (e.g., Taber et al., 2015b).

A final limitation is selection bias. People who are will-
ing to participate in studies like ClinSeq® are likely to be
different from people who do not participate, such that they
may be more interested in receiving information about
their health. Overall tendencies to avoid information were
low (the mean was 2.03 and 2 SDs above and below the
mean =0.89-3.17, which are below the midpoint of 4) and
intentions to learn results were skewed and quite high,
which makes sense given that the sample included people
who were interested in receiving genomic information. We
expect that stronger associations would be observed for peo-
ple who are higher in information avoidance. These findings
are likely to generalize to other individuals who undergo
genomic sequencing and are presumably interested in learn-
ing genomic sequencing results. Additionally, dyadic stud-
ies are often prone to selection bias; for instance, people
who participate in studies with their romantic partner are
less likely to experience breakup than people who partici-
pate solo (Park et al., 2020). The findings from the current
research will be most generalizable to couples who are inter-
ested in participating in genome sequencing together.”

Clinical implications

Although some interventions and public health programs are
beginning to incorporate close others as agents of influence,
it is important to understand how social exchange processes
function before implementing large-scale programs. For
instance, pilot research studies of population-based carrier
screening are currently being conducted in the Netherlands
and Australia (Schuurmans et al., 2019; “What is Macken-
zie’s Mission?”, 2019). In these programs, both members
of the couple need to participate in order to learn their car-
rier results; thus, if one partner declines to participate, the
couple is ineligible. The results of the current research have
implications for these types of screening programs; people
whose partners’ have higher information avoidance may be
less likely to participate.
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