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Abstract

Decision aids commonly include values clarification exercises to help people consider which 

aspects of a choice matter most to them, and to help them make decisions that are congruent with 

their personal values and preferences. Using a randomized online experiment, we examined the 

influence of values clarification on parental beliefs and intentions about having genomic 

sequencing for newborns. We recruited 1,186 women and men ages 18–44 who were pregnant or 

whose partner was pregnant or planning to become pregnant in the next two years. Participants (N 
= 1,000) completed one of two versions of an online decision aid developed as part of a larger 

project examining the technical, clinical, and social aspects of using exome sequencing to screen 

newborns for rare genetic conditions. The education-only version provided information about 

using genomic sequencing to screen newborns for medically treatable conditions. The education-

plus-values-clarification version included the same information, along with a values clarification 

exercise in which participants classified as important or unimportant five reasons in support of 

having and five reasons against having their newborn undergo genomic sequencing. We conducted 

partial correlations, regression analysis, and MANCOVAs with sex, health literacy, and experience 

with genetic testing as covariates. Participants who completed the decision aid with the values 

clarification exercise agreed less strongly with four of the five statements against sequencing 

compared to participants who viewed the education-only decision aid. The groups did not differ on 

agreement with reasons in support of sequencing. Agreement with four of five reasons against 

genomic sequencing was negatively associated with intentions to have their newborn sequenced, 

whereas agreement with all five reasons in support of sequencing were positively associated with 

intentions.
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Decision aids are used to facilitate informed decision making across a wide range of health-

related choices. Their use in research and clinical care focuses on supporting preference-

based decision making (O’Connor et al., 2007)—a perspective that emphasizes the 

consistency between a chosen course of action and what the decision maker values or hopes 

to achieve. Increasingly, genomic testing is being introduced into health care, and decisions 

to learn this information need to take into account the beliefs, preferences, and goals of 

individual decision makers. It is imperative that individuals make informed choices about 

undergoing genomic testing due to the degree of uncertainty and chances to learn 

unanticipated results. In this study, we offered parents hypothetical genomic test information 

about their children to understand how they make decisions about obtaining such 

information and to assess the usefulness of a theoretically-based values clarification 

intervention in an online decision aid.

A recent systematic review of outcomes from decision aid research concluded that decision 

aids reduce decisional conflict, indecision, and passive decision making, and they increase 

satisfaction with the process of making a decision as well as the final choices made (Stacey 

et al., 2017). These outcomes highlight how decision aids can prepare individuals to engage 

in meaningful discussions with health care professionals about treatment options, 

specifically decisions for which there may be no one best choice (Stacey et al., 2014). 

Decision aids can also help people form a preference for a treatment option based on 

personally-relevant values and beliefs (Elwyn et al., 2009). As such, decision aids are an 

evidence-based approach to support decision making in situations of uncertainty, like 

genomics.

Despite these noted benefits, it remains unclear how decision aids work to produce these 

benefits. They typically include five informational components: the decision to be made, 

background information relevant to the decision, available options, the risks or benefits of 

the options, and uncertainty about the options. Some also include another core feature: 

values clarification exercises to promote deliberation about aspects of the decision (Fagerlin 

et al., 2013; Stacey et al., 2017). Much of the literature examining the benefit of decision 

aids has focused on the process of values clarification and how it leads to better decisions; 

however, the underlying mechanism explaining the benefits of decision aids remains unclear. 

Understanding how values clarification leads to more informed choices, specifically the 

choice to obtain genomic information, may contribute to more effective decision aid design.

Researchers have continually called for greater conceptual clarity about how decision aids 

work to produce beneficial outcomes, and more specifically how values clarification 

supports decision making under conditions of uncertainty (Bekker et al., 2003; Fagerlin et 

al., 2013; Nelson et al., 2007). This challenge is likely due to the fact that most studies that 

use decision aids are not guided by an explicit theoretical framework (Winn et al., 2015). 

The purpose of decision aids is to help people who are facing difficult choices improve the 
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quality of the decisions they make (Bekker, 2010; Molenaar et al., 2000), with an emphasis 

on the process of arriving at a decision or the event that represents the culmination of that 

process. Making sense of decision making points to a model with three basic components: 

(1) consequentialism, or the idea that a good decision is based on an evaluation of expected 

outcomes for the available choice options; (2) thorough structuring, or the belief that 

decision making is facilitated when decision makers accurately anticipate the relevant 

consequences of these options both in terms of the likelihood they will occur and their value 

to the decision maker; and (3) a compensatory decision rule, or the notion that trade-offs in 

the desirability of relevant consequences should be reflected in the decision that is ultimately 

made (Frisch & Clemen, 1994; see also Fischhoff, 2005; Hastie & Dawes, 2010). Using a 

theoretical framework to guide decision aid studies could address a significant limitation in 

this research area and clarify how these components are translated into decision aid design.

The few studies using a theoretical framework to guide decision aid studies have used the 

reasoned action framework (Winn et al., 2015). This framework provides a logical approach 

to understand how decision aids may work, because it considers the role of attitudes as a 

direct antecedent of behavior. Attitudes in this context are defined as the degree to which 

people evaluate a behavior favorably or unfavorably, and they are formed from the positive 

and negative beliefs people hold toward the behavior (Fishbein & Ajzen, 2010). Values 

clarification—the process by which patients consider the desirability of different options or 

the attributes of those options in a specific decision context—runs parallel to the process of 

attitude formation with respect to behaviors. The reasoned action framework is consistent 

with the decision aid literature, which often equates preferences and attitudes (Marteau, 

Dormandy, & Michie, 2001; Sepucha & Ozanne, 2010; Winn et al., 2015). If decision aids 

aim to foster choices that are congruent with a decision maker’s preferences, then an 

appropriate theoretic framework would elucidate the factors that lead people to make these 

choices.

The reasoned action framework is a model of behavioral prediction that integrates the theory 

of reasoned action (Fishbein & Azjen, 1975), the theory of planned behavior (Ajzen, 1991), 

and the integrative model of behavioral prediction (Fishbein, et al., 2001). The framework 

hypothesizes that behavioral intention, which is defined as the subjective likelihood of 

engaging in a behavior (or in our case making a decision), is the most significant and 

immediate precursor to whether people will actually enact the behavior (Fishbein & Ajzen, 

2010). Behavioral intention stems from the attitudes, perceived norms, and perceived 

behavioral control individuals hold with regard to the behavior. Individuals holding more 

favorable views on these dimensions are more likely to engage in the behavior (Fishbein, 

Hennessy, Yzer, & Douglas, 2003). According to the framework, these direct antecedents of 

intention derive from a system of beliefs about the behavior under consideration, with 

qualitative distinctions between the beliefs that underlie each predictor. For example, an 

attitude toward a particular behavior is determined by behavioral beliefs, or the expected 

consequences of performing the behavior weighted by evaluations of these outcomes.

The model of attitude formation given in the reasoned action framework matches well to 

values clarification exercises that ask individuals to deliberate on the pros and cons of a 

particular option or decision (Fagerlin et al., 2013). Generally, the more a parent believes 
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that learning actionable genomic information about their child will lead to “good” outcomes 

and avert “bad” outcomes, the more favorable the parent’s attitudes for engaging in the 

behavior (Fishbein, 2008). With this in mind, we focus on the attitudinal pathway of the 

reasoned action framework in this study. Importantly, attitudes derive from beliefs about the 

behavior and should be directly proportional to the summed ratings of the positive and 

negative consequences that readily come to mind when one considers performing the 

behavior in question (Fishbein & Ajzen, 1975). To the extent that a values clarification 

exercise helps people consider and process information related to behavioral beliefs, it can 

impact the behavior (i.e., choosing to have a child’s genome sequenced) by exerting 

influence on behavioral beliefs and attitudes. Thus, forming and clarifying beliefs are 

processes that are likely central to understanding how values clarification exercises may 

impact decision making.

Making decisions about genomic information is likely a relatively unfamiliar context for 

most parents, and a situation for which they have little direct experience, making it a 

preference or values-sensitive decision. Thus, the decision-making context is characterized 

by uncertainty for parents, and deliberating on beliefs or values could help them form 

preferences and decisions about whether or not to obtain genomic information about their 

child. With these considerations in mind about the potential links between beliefs, attitudes, 

values clarifications and behavioral intentions, we examined the following research 

questions: 1) Will a values clarification exercise influence beliefs about genomic 

information? And 2) Will beliefs about genomic information predict behavioral intentions?

Method

We conducted an online experiment to examine the influence of a values clarification 

exercise on beliefs and behavioral intentions for simulated decisions to have genomic 

sequencing for one’s child related to actionable genetic conditions.

Participants

We recruited a nonprobability-based U.S. sample via online panels maintained by Qualtrics. 

Potential respondents were sent an email invitation informing them that the study was for 

research purposes only, how long the survey was expected to take, and what incentives were 

available. Eligible participants included women and men ages 18 to 44 who were either 

pregnant or had a spouse or partner who was pregnant, were actively trying to get pregnant, 

or were contemplating or preparing for pregnancy within the next two years.

Procedure

Eligible participants completed a consent form and answered questions in an online survey 

to assess health literacy and experience with genetic testing. They were then randomly 

assigned to one of two decision aid conditions. In the control condition, participants viewed 

only educational information, whereas in the experimental condition they viewed the same 

educational information followed by a values clarification exercise. Participants clicked on a 

link in the online survey to take them to the decision aid. After completing the online 

decision aid, they answered questions about the potential outcomes of having genomic 
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sequencing, decision making self-efficacy, their intention to have the sequencing test for 

their child, and demographics.

Decision Aid

The decision aid content used in this study was developed for a larger project called the 

North Carolina Newborn Exome Sequencing for Universal Screening (NC NEXUS) study 

(Lewis et al., 2018; Milko et al., 2018). The NC NEXUS project aims to evaluate the utility 

of genomic sequencing as an alternative and extension to the currently administered 

newborn screening tests, to learn how parents make decisions about obtaining genomic 

sequencing for their child, and to investigate whether a decision aid would help them make 

informed decisions about genomic sequencing.

The decision aid was developed to help parents make informed decisions about genomic 

sequencing for their newborn child. Two versions of the decision aid were created for this 

study (see Supplementary Material). Both versions included identical educational content 

and one version also included the values clarification exercise described below. The 

educational content in both versions of the decision aid includes information about newborn 

screening, genomic sequencing, and the use of genomic sequencing to identify genetic 

variants that could lead children to develop conditions for which treatments exist. It also 

describes how the sequencing test is performed and what to do if the results reveal a child 

may be at risk for developing a genetic condition. In the education-plus-values-clarification 

version, this information is followed by a values clarification exercise in which parents sort 

five reasons for and five reasons against having genomic sequencing for their child by 

importance. These reasons for and against having genomic sequencing were developed 

based on input from couples who were pregnant or had recently given birth (Fitzgerald et al., 

2016; Moultrie et al., in preparation), suggesting that they represent broadly salient, or 

accessible, beliefs about having genomic sequencing. Parents completing the decision aid 

are also given the opportunity to add and sort any additional reasons that were important to 

their decision making. This task is followed by five questions to further clarify values. In 

both versions of the decision aid, parents are asked to make a decision about whether they 

want their child to undergo genomic sequencing. Instructions in this study made it clear that 

this decision is hypothetical.

Measures

Behavioral beliefs related to genomic sequencing were assessed by asking participants how 

much they agreed or disagreed with five statements expressing reasons for having genomic 

sequencing and five statements expressing reasons for not having genomic sequencing. Both 

sets of reasons were derived from the reasons for and against genomic sequencing included 

in the values clarification exercise in the decision aid. Reasons for sequencing included 

statements such as “genomic sequencing will help doctors better understand many genetic 

conditions” and “a positive result could help my family better plan for the future.” Reasons 

against sequencing included statements such as “knowing that researchers are studying my 

child’s genomic sequencing information makes me uncomfortable” and “waiting to learn my 

child’s genomic sequencing results may cause me to worry or feel anxious.” Responses were 

given on a 5-point scale from 1 (strongly disagree) to 5 (strongly agree). For some analyses, 
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we averaged the reasons for sequencing (M = 4.21, SD = 0.66, α =.87) and reasons against 

sequencing (M = 2.95, SD = 0.82, α =.75) into separate composite index variables. We used 

this data reduction strategy for regression analyses to overcome multicollinearity issues 

encountered when all ten behavioral beliefs were entered as separate predictors.

Behavioral intentions were assessed by asking participants how likely they would be to get 

the genomic sequencing test described in the decision aid for their child if they could request 

it (M = 3.74, SD = 1.09). Responses were given on a 5-point scale ranging from 1 

(extremely unlikely) to 5 (extremely likely).

Health literacy (Morris et al., 2006) was measured by asking participants the following: How 

often do you need to have someone help you when you read instructions, pamphlets, or other 

written material from your doctor or pharmacy? Responses were given on a 5-point scale 

from 1 (never) to 5 (always) and reverse coded so that a higher score represented better 

health literacy (M = 4.40, SD = 0.99).

Experience with genetic testing was assessed by asking a series of five questions about 

participants’ personal experiences, including whether they had ever discussed, made a 

decision about, or had a genetic test for themselves or their child. We recoded responses into 

a new dichotomous variable indicating previous experience, 1 (yes) or 0 (no). Twenty-two 

percent (n = 215) reported having some experience with genetic testing.

Statistical Analyses

We first conducted two MANCOVAs to examine whether there were differences in beliefs 

between the two experimental conditions (education-only and education-plus-values-

clarification). One MANCOVA included the five behavioral-belief statements for accepting 

genomic sequencing and the other included the five behavioral-belief statements for 

declining genomic sequencing.

To examine whether behavioral beliefs were associated with behavioral intention, we 

conducted partial correlations. An examination of the correlations between beliefs and 

intention can identify beliefs that may underlie attitudes and influence intention. To further 

apply the reasoned action approach, we tested a regression model predicting behavioral 

intention that included two index variables aggregating, respectively, the reasons for and 

against having genomic sequencing as predictors. Finally, we conducted moderation 

analyses using multiple regression to test whether exposure to the values clarification portion 

of the decision aid moderated the relationship between beliefs and intention. Building on the 

regression analysis predicting intention using the two aggregate index variables to represent 

reasons for and against sequencing, we added interaction terms to form a moderation model. 

As neither of the interactions between decision aid condition and beliefs were significant, 

they are not reported below. Gender, health literacy, and experience with genetic testing were 

included as covariates in all analyses.
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Results

Sample Description

Of the 1,186 eligible participants recruited, 186 participants did not complete the decision 

aid and were excluded from the final sample. Of the 1,000 who completed the decision aid, 

72% (n = 716) were female. The mean age was 30.2 years (SD = 5.29). Demographic 

characteristics of the analytic sample are presented in Table 1. As a randomization check, we 

conducted chi-square tests of independence comparing each of the demographic variables by 

experimental condition. All p values were greater than .05, indicating that randomization 

succeeded in yielding two groups with comparable demographic profiles.

Did A Values Clarification Exercise Influence Behavioral Beliefs?

Exposure to the values clarification exercise significantly influenced participants’ agreement 

with most of the statements against sequencing, F(5, 991) = 11.07, p <.001 (Table 2). 

Compared to participants who viewed only educational content, those who completed the 

values clarification exercise expressed weaker agreement with these four statements: 

“Waiting to learn my child’s genomic sequencing results may cause me to worry or feel 

anxious” (M = 3.77, SD = 0.97 vs. M = 3.37, SD = 1.24), F(1, 955) = 34.88, p <.001; “I 

would rather wait to see if my child has signs of a genetic condition before having genomic 

sequencing” (M = 2.72, SD = 1.21 vs. M = 2.51, SD = 1.24), F(1, 955) = 5.21, p = .013; “I 

am satisfied with knowing that my child will have the standard newborn screening test like 

all babies” (M = 3.66, SD = 0.95 vs. M = 3.43, SD = 1.08), F(1, 955) = 13.83, p <.001; and 

“I do not want to learn now if my child is expected to develop a genetic condition in the 

future” (M = 2.42, SD = 1.21 vs. M = 2.26, SD = 1.17), F (1, 955) = 3.98, p =.046. We 

found no significant differences between the two decision aid conditions among reasons in 

support of sequencing, F(5, 991) =.18, p =.97.

Did Beliefs Predict Behavioral Intentions?

As an initial exploration of the relationship between beliefs and behavioral intentions, we 

examined partial correlations. Across all participants, “waiting to learn my child’s genomic 

sequencing results may cause me to worry or feel anxious” was the only belief or value 

statement that was not significantly associated with behavioral intention (rp = −.04, p =.230). 

Agreement with the remaining four reasons against genomic sequencing were negatively 

associated with intention to have genomic sequencing (range rp = −.52 to −.24, p <.001), and 

all five reasons in support of genomic sequencing were positively associated with intention 

(range rp =.32 to .56, p <.001). These reasons for and against sequencing are shown in Table 

3 along with statistics detailing their association with behavioral intention.

Because these exploratory analyses revealed that most beliefs were significantly correlated 

with intentions, we tested a regression model that included the covariates and the two index 

variables representing aggregate reasons for and against having genomic sequencing as 

predictors with behavioral intention as the dependent variable (Table 4). When the 

composite reasons for and against genomic sequencing indices were added to the model with 

the other predictors, they accounted for an additional 34% of the variance in behavioral 

intention (ΔR2 =.34, ΔF(2, 993) = 265.11, p <.001). In this model, stronger agreement with 
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reasons for having genomic sequencing was associated with a greater intention to have 

genomic sequencing, B = 0.67, SE = 0.05, t(993) = 14.97, p <.001. On balance, stronger 

agreement with reasons against having genomic sequencing corresponded to lower 

intentions, B = −0.42, SE = 0.04, t(993) = −11.39, p <.001.

Auxiliary Mediation Analysis.—Exposure to the values clarification exercise did not 

have a direct impact on behavioral intentions toward genomic sequencing. In a follow-up 

test for mediation conducted using ordinary least squares path analysis (Hayes, 2013), we 

found that the values clarification exercise indirectly influenced behavioral intentions 

through its effect on the aggregate reasons-against index. On average, participants who 

completed the values clarification exercise agreed less strongly with the reasons-against 

statements than those in the education-only arm of the study (B = −0.18, SE = 0.05, 95% CI 

[−0.28, −0.08], p <.001). Combined with the significant negative association between 

reasons against having genomic sequencing and intention, we observed a significant indirect 

effect of the values clarification exercise on intentions that was mediated through the 

reasons-against index (B = 0.07, SEbootstrap = 0.02, 95% CIbootstrap [0.03, 0.12], p <.001). 

The values clarification exercise did not have a significant average effect on the reasons-for 

beliefs (B = 0.01, SE =0.04, p =.889), and so did not impact behavioral intentions indirectly 

through the reasons-for index (B = 0.00, SEbootstrap = 0.03, 95% CIbootstrap [−0.05, 0.06], p 
=.889).

Discussion

We used the reasoned action framework to shed light on how a values clarification exercise 

embedded in a decision aid influences parental decisions about obtaining genomic 

information for their children. This framework provides a conceptual approach to help 

explain how values clarification supports decision making under conditions of uncertainty 

(Bekker et al., 2003; Fagerlin et al., 2013; Nelson et al., 2007), and starts to address the 

underlying mechanisms related to values clarification.

This study preceded the larger NC NEXUS trial (Milko et al., 2018), and was conducted to 

help us understand the role of the decision aid on actual decisions being made in the trial. In 

NC NEXUS, parents of newborns and parents of young children with a confirmed diagnosis 

are offered whole exome sequencing. Before deciding to have whole exome sequencing for 

their child, parents use the online decision aid described in this paper—including both the 

educational component and the values clarification exercise—and receive in-person 

counseling. The larger NC NEXUS trial will not allow us to compare versions of the 

decision aid, as we did here, but will address other research questions. Specifically, 

sequencing decisions in NC NEXUS are not hypothetical, so we will be able to look at 

parents’ actual behavior in addition to behavioral intentions.

A strength of this study was its experimental design, which allowed us to draw causal 

inferences about the provision of values clarification versus an education-only approach. 

Applying the reasoned action framework in this way provides descriptive information about 

the compensatory decision rule used by parents making sequencing decisions in the larger 

NC NEXUS study. A similar approach could be used to expand the interactive features of 
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future decision aids. A potential model for this kind of extension is available in the values 

clarification portion of DECIDE—a general-purpose decision-support tool for parents 

making decisions about genome-wide sequencing for children with a suspected genetic 

condition (Birch et al., 2016). Similar to the values-sorting approach used in the NC NEXUS 

decision aid, participants using the DECIDE tool review a list of issues related to a genome-

wide sequencing decision (e.g., harms and benefits) and select those issues that are 

personally important to them. Unlike our tool, however, DECIDE users then rate the relative 

importance of the selected issues and an algorithm produces a choice recommendation based 

on these responses (Bansback, Li, Lynd, & Bryan, 2014). A similarly re-envisioned values 

clarification task based on the reasoned action framework might ask participants to rate the 

expected consequences and outcome evaluations of the behavioral options in question.

The MANCOVA results demonstrate that contemplating the personal importance of reasons 

against having one’s child undergo genomic sequencing weakened agreement with most of 

those reasons. This may signify that participants who completed the values clarification 

exercise engaged more deeply with the educational content in the decision aid compared to 

those in the education-only condition, although research assessing an indicator of 

engagement would be needed to confirm this possibility. The values clarification task did not 

attempt to persuade participants to agree or disagree with any of the reasons, but instead 

asked them to sort the reasons by personal importance. The changes in belief strength 

relating to completion of the values clarification exercise may be the result of self-generated 

thoughts elaborating on the decision aid content.

The results of the correlational and regression analyses suggest that most of the reasons for 

and against having genomic sequencing for one’s child that were included in the values 

clarification exercise were indeed salient to our target population, lending support to an 

important methodological assumption. We observed moderate to strong bivariate 

associations between all but one of the behavioral beliefs and intentions. The only belief that 

was not significantly related to behavioral intentions was the idea that waiting to learn 

genomic sequencing results would cause worry or anxiety. The remaining reasons against 

genomic sequencing were all negatively associated with behavioral intentions, but the 

absolute magnitude of these associations fell within a wider range than the correlations with 

the reasons for sequencing. Two reasons against genomic sequencing were strongly 

associated with intentions (i.e., “I would rather wait to see if my child has signs of a genetic 

condition…” and “I do NOT want to learn now if my child is expected to develop a genetic 

condition…”). The bivariate associations between all five reasons for genomic sequencing 

and intentions were positive, fell within a narrower range than the correlations with the 

reasons against sequencing, and were generally strong. These differences in bivariate 

associations were also evident in the regression model, where the index representing reasons 

in support of sequencing emerged as a stronger predictor of intention than the index 

representing reasons against sequencing. Taken together, the results suggest that 

participants’ attitudes toward having their child undergo genomic sequencing integrates a 

constellation of behavioral beliefs, representing both reasons for and against sequencing, but 

influenced slightly more by reasons in support of having genomic sequencing.
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Interestingly, an ad hoc mediation analysis revealed that exposure to the values clarification 

exercise had a positive indirect effect on behavioral intentions through its effect on the 

reasons-against index. Participants who completed the values clarification exercise expressed 

weaker agreement with reasons against sequencing, which in turn was associated with 

stronger intentions to have genomic sequencing.

Limitations

Although this study advances what we know about how values clarification works to 

produce a potential benefit, there are features of the study design that limit our conclusions. 

The non-probability sampling approach yielded a sample that was more highly educated and 

less diverse than we would have desired. In addition, all participants were English speaking, 

further restricting our conclusions about how values clarification might work in non-English 

speaking groups. Other limitations include the hypothetical nature of the decision-making 

scenario presented to parents, and the related emphasis on behavioral intentions as the 

outcome and not actual behaviors. Also, we did not focus on all the concepts that are part of 

the reasoned action framework, and future studies that include all aspects of the framework 

can advance this area of research be examining the relative contribution of attitudes, 

subjective norms, and perceived behavioral control on decisions related to genomic 

information.

Conclusion

The use of genomic information in research studies, pubic health, and clinical practice will 

continue to grow as the technology for generating this information becomes faster, more 

affordable, and more clinically relevant. With the use of this information in a variety of 

settings, a greater burden will be placed on individuals to decide if, and what type, of 

genomic information they want to learn. Our application of the reasoned action framework 

to understanding the link between values clarification, beliefs, and intentions suggest that 

belief formation may be a central process through which values clarification fosters the 

formation of preferences. The simulated decision-making approach and experimental design 

used in this study provides valuable information about the role of beliefs in values 

clarification that can be applied to future studies examining actual decisions in research 

studies and clinical settings. Taken together, the results provide researchers and practitioners 

behavior-theoretic insight on the function of values clarification tasks in decision aids for 

genomic sequencing.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

• Decision aids often use values clarification exercises to support decision 

making.

• Beliefs impact parents’ intentions toward genomic sequencing for their 

newborns.

• Values clarification weakened beliefs that express reasons against sequencing.

• By changing beliefs, values clarification indirectly influenced intentions.
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Table 1.

Participant characteristics (N = 1000)

Demographics n (%)

Gender

    Female 716 (71.6)

    Male 284 (28.4)

Age

    18–30 545 (54.5)

    31–44 455 (45.5)

Marital status

    Married 834 (83.4)

    Marriage-like relationship or domestic partnership 121 (12.1)

    Single, separated, divorced, widowed, or other 45 (4.5)

Educational attainment

    High school graduate or less 249 (24.9)

    Trade school or 2-year college degree 127 (12.7)

    4-year college degree 385 (38.5)

    Graduate or professional degree 237 (23.7)

Income

    Less than $30,000 114 (11.4)

    $30,000 to $44,999 145 (14.5)

    $45,000 to $59,999 149 (14.9)

    $60,000 to $74,999 147 (14.7)

    $75,000 to $89,999 140 (14.0)

    $90,000 to $119,999 173 (17.3)

    $120,000 or more 131 (13.1)

Race/Ethnicity

    White only, non-Hispanic 719 (71.9)

    Black only, non-Hispanic 60 (6.0)

    Other race, non-Hispanic 123 (12.3)

    Hispanic or Latino 98 (9.8)

Health insurance

    Yes 942 (94.2)

    No or don’t know 58 (5.8)

Genetic testing experience

    Yes 215 (21.5)

    No 785 (78.5)
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Table 2.

Impact of values clarification on the strength of reasons against sequencing

Education-only Education + values 
clarification

(n = 518) (n = 482)

Behavioral beliefs M (SD) M (SD) F(1, 995) p

Knowing that researchers are studying my child’s genomic 
sequencing information makes me uncomfortable

2.62 (1.19) 2.72 (1.34) 1.51 .220

Waiting to learn my child’s genomic sequencing results may cause 
me to worry or feel anxious

3.77 (0.97) 3.37 (1.24) 34.88 <.001

I would rather wait to see if my child has signs of a genetic 
condition before having genomic sequencing

2.72 (1.21) 2.51 (1.24) 6.21 .010

I am satisfied with knowing that my child will have the standard 
newborn screening test like all babies

3.66 (0.95) 3.43 (1.08) 13.83 <.001

I do not want to learn now if my child is expected to develop a 
genetic condition in the future

2.42 (1.21) 2.26 (1.17) 3.98 .046
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Table 3.

Behavioral Beliefs and Intentions

Behavioral beliefs M (SD) rp

1F Genomic sequencing could help scientists develop tests that find serious conditions before a child develops 
them

4.24 (0.73) .37***

2F Knowing that a child has a genetic condition may allow parents to get early treatment and support services 4.40 (0.68) .32***

3F Genomic sequencing will help doctors better understand many genetic conditions 4.20 (0.79) .37***

4F A positive result could help my family better plan for the future 4.23 (0.81) .43***

5F It is better to have all possible tests that could tell me about my child’s future health even if nothing is found 3.96 (1.00) .56***

1A Knowing that researchers are studying my child’s genomic sequencing information makes me uncomfortable 2.67 (1.26) −.24***

2A Waiting to learn my child’s genomic sequencing results may cause me to worry or feel anxious 3.58 (1.13) −.04

3A I would rather wait to see if my child has signs of a genetic condition before having genomic sequencing 2.62 (1.23) −.50***

4A I am satisfied with knowing that my child will have the standard newborn screening test like all babies 3.55 (1.02) −.25***

5A I do NOT want to learn now if my child is expected to develop a genetic condition in the future 2.34 (1.91) −.52***

Note. F = Reason for genomic sequencing. A = Reason against genomic sequencing.

*
p <.05,

**
p <.01,

***
p <.001
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Table 4.

Regression Analysis Predicting Intention from Reasons For and Against Genomic Sequencing

Predictor ΔR2 B SE β 95% CI

Constant 2.50*** 0.30 [1.91, 3.09]

Step 1 .03***

    Experience with genetic testing
a 0.28*** 0.07 .11 [0.15, 0.42]

    Gender
b −0.11 0.06 −.05 [−0.23, 0.01]

    Health literacy −0.08** 0.03 −.07 [−0.14, −0.02]

    Decision aid condition
c 0.01 0.06 .01 [−0.10, 0.12]

Step 2 .34***

    Reasons-for index 0.67*** 0.05 .40 [0.59, 0.76]

    Reasons-against index −0.42*** 0.04 −.31 [−0.49, −0.34]

                                Total R2 .37

                                Total F (6, 933) 95.10***

Note. N = 1,000. CI = confidence interval. Regression coefficients and standard errors from the final model (Step 2) are presented here. Interaction 
terms crossing the reasons-for and reasons-against indices by intervention condition were added in Step 3. These terms did not

*
p <.05

**
p <.01.

***
p <.001.

a
Reference category is no experience with genetic testing.

b
Reference category is males.

c
Reference category is the education-only group.
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