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Abstract

College students in the United States face unique health risks such as problematic alcohol
use, poor nutrition, low sleep quality, and low rates of exercise. Research increasingly
shows interventions utilizing individualized approaches lead to longer term pro-health
behavior change. Values-centered Acceptance and Commitment Therapy (ACT) is a
useful framework to for development of personalized, effective interventions. One reason
for this may be that impersonalized interventions and researcher-generated target
behaviors common in other literatures may not hold the same evocative effect and
connection to health behaviors for each or every participant. In ACT, valuing increases
the probability of values-consistent behavior, such as engagement in health behaviors, by
increasing their reinforcing properties. This investigation sought to explore health valuing
with innovative, values-focused methods applied to a group level intervention.
Specifically, this study replicated the use of multiple domain-specific outcomes of
previous work (Stapleton et al., 2020), extended valuing interventions with the use of
clinical tools (Harris, 2008; Wilson & Sandoz, 2010), and failed to replicate findings in
previous work using ideographic motivational statements (Jackson et al., 2016). While
this intervention did not generate significant improvement in health behaviors relative to
a control intervention in 74 participants, this study has implications for future digital

health intervention design and implementation.
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A Personalized Values Intervention to Increase Health Behaviors

College students in the United States face significant health risks (Lawrence,
2017; University of Minnesota, 2015). Namely, problematic substance use, poor
nutrition, low sleep quality, and low rates of exercise. Alcohol, tobacco, and drug use are
prevalent in this population (Lawrence, 2017; National Institute on Drug Abuse, 2019).
Additionally, up to 57.9% of college students may have a sedentary lifestyle and many
can be classified as overweight (22.2%) or obese (15.9%), factors which contribute to a
variety of health conditions (American College Health Association [ACHA], 2021).
Many students also have diets that do not meet national nutrition standard and report
sleep patterns and quality that do not foster health (Adams et al., 2016; Becker et al.,
2018; Lederer & Oswalt, 2017). Further, only 40% of nationally survey college students
estimate that their health is good (AACU, 2021).

Problematic health behaviors in this critical period of development may lead to
poor physical health and behavioral health problems in later years. With dietary concerns
for instance, disordered eating typically begins in adolescence to early adulthood, with
eating patterns often predicting those in adulthood (Calam & Waller, 1998). A recent
meta-analysis showed 70% of those obese in adolescence will be obese over the age of
30, which is associated with a variety of unfavorable health conditions (Engeland et al.,

2004; Reilly & Kelly, 2010; Simmonds et al., 2015). Exercise patterns are also relatively



stable over the course of one’s life, demonstrating the important of early physical activity
(van der Zee et al., 2019) Additionally, early heavy substance use predicts later substance
abuse disorders, a worrying fact when considering higher levels of alcohol and drug use
in the college population (Gray & Squeglia, 2017). While attainment of a college degree
predicts overall less health risks in later life, it is vital to establish good health practices
that predict health behaviors in later adulthood.

Given the many unhealthy behavior patterns in college students, it is essential to
develop accessible resources and interventions for health in the college population. Many
prevention approaches and interventions have been developed to address these health
risks. Public health approaches often utilize free resources such as health screenings and
community health literacy, as low health literacy has been shown to correlate with poorer
health outcomes (Fan et al., 2021). Yet, informational interventions with health outcome
facts typically do not result in significant behavior change unless given in one-on-one
clinical settings (Conn et al., 2011; Kahwati et al., 2016; Ross & Melzer, 2016;
Viswanathan et al., 2012). Two recent systematic reviews show that more effective
informational interventions are more likely to intervene using multiple simultaneous
strategies and individualized intervention aspects such as behavioral counseling, self-
reflection on motivation, and self-affirmation (Agency for Healthcare Research and
Quality, 2011; Heath et al., 2012; Sheeran et al., 2017). An individualized approach is
demonstrated in exercise science research exploring motivation in line with the
psychological theory of self-determination (Flannery, 2017; Friederichs et al., 2015;
Gourlan et al., 2015; Teixeira et al., 2012). While extrinsic motivation for health (e.g.,

financial incentives through one’s workplace) impacts initial behavior change, higher



levels of behavioral engagement and long-term behavior change (Curry et al., 1991; Kane
et al., 2004; Teixeira et al., 2012; Webb & Sheeran, 2006) are correlated with intrinsic
health motivation and personally chosen behavioral intentions (e.g., challenging oneself).
Such interventions may include motivational interviewing and programs or smartphone
applications (apps) with tailored feedback (Lustria et al., 2013; Morton et al., 2014).
Recent trends in health research are exploring apps with personalized feedback and
practitioner-led personalized medicine to increase preventative health behaviors, further
individualizing interventions (Buford et al., 2013; Ghanvatkar et al., 2019).

Studies and metanalyses also demonstrate significant health behavior change from
values-centered studies, indicating the efficacy of personalized interventions focusing on
motivation (Epton et al., 2015; Steele, 1988). There are correlates between these aspects
of health and health behavior associated with meaning in life and values. Values-based
interventions have been used to improve elements of health in college populations to
increase health such as acceptance of health messages (Harris & Napper, 2005) and pain
tolerance (Branstetter-Ross et al., 2009; Sakano et al., 2021). Meaning in life has been
shown to correlate with physical activity, sleep quality, and lower rates of alcohol and
drug use (Csabonyi & Phillips, 2017; Hooker & Masters, 2014; Hooker et al., 2020; Kim
et al., 2015). Despite these relationships, there has been limited attention given to values-
based health interventions for the college population. One useful framework to for
development of interventions to increase healthy behaviors and reduce unhealthy
behaviors is Acceptance and Commitment Therapy (ACT).

ACT and Valuing



ACT is a third wave behavioral therapy which is the practical application of the
assumptions of Relational Frame Theory (RFT). RFT is an extension of traditional
behavior analytic theory which explains language and cognition through relational
framing, connecting an individual’s learned relational responses to possible future
behaviors (Hughes & Barnes-Holmes, 2016). A central aim of ACT is not to reduce
human suffering, as suffering is assumed to be a normal aspect of the human experience,
resulting from normal operations such as those producing verbal events (Fung, 2014).
Alternatively, ACT-based approaches seek to change a person’s relationship with
suffering and self (Wilson & Murrell, 2004) and to imbue life with meaning through
mindful actions in line with one’s values (Harris, 2019, pp.189; Hayes, Strohsal, &
Wilson, 2012). In ACT, psychological events are theorized to be interactions between an
individual, their learning history, and current situational contexts (Hayes, 2004). As such,
the context in which a behavior occurs is central and manipulation of or change in
context is what allows for change in behaviors such as thinking, feeling, and overt
behavior. The overarching model for this change has been coined psychological
flexibility (Hayes et al., 2006). Psychological flexibility entails acceptance and awareness
of one’s own thoughts, feelings, and emotions, and working toward living in line with
values even in the presence of aversive contingencies (Hayes, 2004; Hayes et al., 2012b,
pp.96-97). The six core processes of psychological flexibility are contacting the present
moment, defusion, acceptance, self-as-context, values, and committed action (Harris,
2019, p. 5). Present moment awareness entails contact with internal and external stimuli
in the present moment, and it is a central component of mindfulness. (Plumb et al., 2009).

Self-as-context is a process of perspective taking applied to the self, wherein one can



separate from and notice internal experiences (Harris, 2019, p. 7). Defusion allows for
deliteralization of thoughts rather than efforts to eliminate thoughts and feelings one
experiences as “real” or “true” (Hayes et al., 2006). Acceptance involves allowing the
presence of negative thoughts and feelings instead of fighting them (Harris, 2019, p. 7).
Values provide meaning in life and direction in the use of the other processes, while
committed action refers to patterns of successful behavior associated with personal values
(Hayes et al., 2012b, pp. 93-96).

Each of these processes allows for better use of other processes, interacting to
contribute to flexible responding aligned with valued living. In ACT, values are theorized
to be “freely chosen, verbally constructed consequences of ongoing, dynamic, evolving
patterns of activity, which establish predominant reinforcement for that activity that are
intrinsic in engagement in the valued behavioral pattern itself” (Wilson & DuFrene, 2009,
p. 66).” To expand, this definition proposes that valuing changes the reinforcing qualities
of the consequences that will follow certain activities (Smout et al., 2014). Unlike goals,
which can be completed (Chase et al., 2013; Finkelstein-Fox et al., 2019) valuing is an
ongoing process (Hayes et al., 2012b, pp. 94). Values are constructed on a moment-to-
moment basis and change over time, as engagement with valued action will influence
one’s future construction of valuing in the same area. These valued actions are
reinforcing in and of themselves, with behaviors under appetitive instead of aversive
control (Smout et al., 2014), wherein behaviors under appetitive control are engaged in
due to potential positive reinforcement and those under aversive control are organized by
possible punishment or negative reinforcement. Engagement in valued behavior also

broadens one’s behavioral repertoire, leading to expanding patterns of behavior which



allow for increasing engagement in even more valued actions (Louisiana Contextual
Science Research Group, 2022).

From a behavior analytic approach, valuing is an instance of rule-governed
behavior, which is controlled by verbally mediated consequences, as opposed to behavior
shaped by environmental contingencies with which we come into direct contact (T6rneke
et al., 2008). Hayes (1989) proposes three classes of rule-governed behavior: pliance,
tracking, and augmenting. Pliance is defined as behavior controlled by socially mediated
consequences, where another organism delivers the consequence. This directly connects
the rule (a “ply”) and the behavior that will result in those consequences (Kissi et al.,
2017). Pliance may also be mediated by self-established rules with socially mediated
consequences such as social approval (Torneke et al., 2008). For example, a person may
go to the gym because of their friend’s workout, and they receive social acceptance and
praise by doing so.

In tracking, the correspondence between the rule and the contingencies in the
natural environment govern the rule (a “track”), rather than dependence on another to
deliver the consequence. A hiker may begin weight training after reading an article
extolling its benefits for trail endurance and would then see the desired improvements;
this behavior could be categorized as tracking.

As opposed to rules specifying contingencies present in plys and tracks, a rule is
considered an augmental when it establishes or alters the effectiveness of a previously
established consequence (Kissi et al., 2017). A formative augmental will transform
previously neutral stimuli into stimuli with reinforcing or punishing qualities that

influence behavior (“augmenting;” Zettle & Hayes, 1982). For example, a university



employee may know about a daily employee walking group, yet this previously
meaningless activity may be established as a reinforcer when learning about a program
rewarding attendance with financial incentives. Similarly, a motitive augmental will
temporarily change the strength of an established consequence (Zettle & Hayes, 1982).
One example of this may be someone considering an additional day of gym attendance
after reading that the gym may be a good way to make new like-minded friends.

Augmentals have the additional quality of being verbal behavior, as these rules
are verbal stimuli that specify the related contingencies (Hayes, 1989). Augmentals are
conceptually linked to behavioral principle of establishing operations (EOs), which
temporarily increase or decrease the effectiveness of reinforcers and punishers which
with one comes into direct contact (Michael, 1993). Inherent in this conceptualization,
motivation by aversive control, such as engagement due to avoidance of social
punishment or missing out on access to reinforcers that we may see with plys, is not
congruent with an ACT conceptualization of valuing (Plumb et al., 2009).

Relational Frame Theory (RFT) can add to our understanding of rule governed
behavior with regard to values. Values can be conceptualized as verbal EOs consisting of
verbal statements regarding patterns of overt behavior that are meaningful to the
individual. One function of verbal valuing statements is value altering, increasing the
reinforcing strength of behavior engagement (Cooper et al., 2007, p.707). These
statements also have an evocative function, increasing the likelihood of behaviors in a
frame of coordination with the value statement (Barnes-Holmes et al., 2002, p. 105;

Whelan & Barnes-Holmes, 2004).



Additionally, RFT posits that rules may be self-generated, as one can verbally
construct possible future consequences that may be distant or non-experienced (Fryling,
2012; Hayes, 1989; Hayes et al., 2001). Hebert et al. (2021) extend this theory by
conceptualizing values as EOs “making a stimulus that was previously avoided (i.e.,
functionally aversive) into one that is approached (i.e. functionally appetitive; para. 52),”
allowing one to access healthy, appetitive behavior choices even in difficult situations.
This can be seen when an individual engages in valued behavior even when there is no
obvious direct reinforcement in the moment. One example of responding in such a
context is going to the gym and exercising even while directly experiencing aversive
contingencies such as self-consciousness due to being unsure of how to use equipment.
Self-Efficacy

Self-efficacy is the belief that one is competent to effect change and is often
conceptualized as a mechanism by which change occurs (Sherer & Maddux, 1982). Self-
efficacy research often attributes approach behaviors to beliefs in one’s efficacy, mainly
based on research correlating these beliefs with behavioral outcomes (Samendinger et al.,
2019; Sitzmann & Yeo, 2013). However, the outcomes shown from many of these studies
can be explained by basic behavioral principles without the inference of an abstract
construct (Borkovec, 1978). For example, increasing approach to feared stimuli in a
hierarchy based on current self-efficacy is essentially an extinction procedure (Bandura,
1977; Hawkins, 1992). In much the same way, vicarious experience and verbal
persuasion, often used to manipulate levels of self-efficacy in experiments, are both
forms of learning, as humans can establish rules and self-statements without direct

experience of contingencies (Bartsch et al., 2012; Fryling, 2012; Wright et al., 2016). A



behavior analytic analysis of self-efficacy suggests that contextual factors are involved in
the relation between self-efficacy and behavioral outcomes rather than causal behavior-
behavior relations (Biglan, 1987). In line with an RFT framework, verbal predictions
about one’s success may correspond to behavioral outcomes by relating contingencies of
reinforcement (Biglan, 1987). Performance mastery of target behaviors has been shown
to increase self-efficacy, suggesting that motivation to contact the reinforcing properties
of a behavior is what drives behavior change and self-efficacy ratings are a consequence
(Bandura, 1982; Hawkins, 1992). It has even been argued that self-report of efficacy
related to target behaviors is related to motivation rather than ability beliefs, possibly
linking self-efficacy to motivating operations seen in behavior analytic literature and
intrinsic motivation seen in exercise science literature (McAuley et al., 1994; Michael,
1993; Williams & Rhodes, 2014).

Despite these possibilities, it is important to include self-efficacy in research
exploring health outcomes because of the vast amount of literature linking the two, and to
then draw conclusions based on the results of analyses and their interpretations. Domain-
specific self-efficacy has been linked to multiple areas of health explored in this study
(Miao et al., 2016). For example, exercise self-efficacy is related to increasing or higher
levels of physical activity short-term (Buckley, 2014; Litman et al., 2015; Middelkamp et
al., 2017; Wada et al., 2019). Although findings have been inconsistent, many study have
linked self-efficacy to diet adherence for weight loss and chronic health conditions, and
behavioral strategies for diet adherence have increased dietary self-efficacy (Linardon,
2018; Prestwich et al., 2013; Warziski et al., 2007). Associations have also been found

between high self-efficacy and lower rates of cigarette and use, though some studies are
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correlational and in others domain-specific self-efficacy followed substance use behavior
change or intervention (Jones et al., 2020; Karatay & Gurarslan, 2017; Metcalf et al.,
2018). Self-efficacy is associated with other substance abuse behaviors, such as lower
levels of alcohol use (DiBello et al., 2019; Miller et al., 2019; Noyes et al., 2018).
Valuing in Research
Evidence Supporting ACT

Given the focus on valued action as an outcome of ACT, the success of such
treatment informs and necessitates a more molecular focus on the valuing process. A
recent metanalysis of a meta-meta-analysis demonstrates the efficacy of ACT for a wide
array of target disorders (Gloster et al., 2020). Gloster and colleagues (2020) reports that
ACT frequently has better outcomes than waitlist, placebo, active treatment (excluding
cognitive behavioral therapy; CBT) controls, and treatment as usual (current accepted
standards of treatment for a condition), and that ACT has similar outcomes to CBT.
Metanalyses and systematic reviews of randomized controlled trials support ACT for
anxiety, depression, addiction, and somatic health problems (A-Tjak et al., 2014; Hacker
etal., 2016; Lee et al., 2015; Yildiz, 2020). Additionally, ACT interventions lead to
increased quality of life with serious health conditions, healthy eating patterns and body
image, weight management, and increased physical activity (Li et al., 2021; Linardon et
al., 2018); Yildiz, 2020. ACT is frequently found to outperform control groups, waitlist,
and treatment as usual, and is often found to be as effective as cognitive behavioral
therapy in addressing psychological and behavioral health concerns (A-Tjak et al., 2014;

Bricker et al., 2021; Hacker et al., 2016; Juarascio et al., 2010; Ruiz, 2012).
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Over 900 individual randomized controlled trials show ACT to be effective in
increasing physical health and ameliorating psychological and behavioral health
difficulties (Association for Contextual Behavioral Science, 2022). Group and individual
ACT sessions can improve sleep quality and quality of life with chronic pain
(Lappalainen et al., 2019; Rickardsson et al., 2021; Vasiliou et al., 2021; Zakiei et al.,
2021). ACT can promote health eating behavior, sustained weight loss, and physical
activity (Bricker et al., 2021; lvanova et al., 2015; Jarvela-Reijonen et al., 2018; Juarascio
et al., 2010; Wallin et al., 2018). ACT shows improved behavioral health outcomes in
substance abuse including nicotine, opiates, alcohol, and polydrug abuse (Bricker et al.,
2013; Gonzalez-Menéndez et al., 2014; Petersen & Zettle, 2009; Thekiso et al., 2015).
ACT is effective in reducing symptoms associated with depression, anxiety, and
borderline personality disorder, (Fiorillo et al., 2017; Kohtala et al., 2013; Morton et al.,
2012; Pankowski et al., 2016; Sander et al., 2020; Spidel et al., 2017).

Values are treated differently across protocols in these trials, but they contain
elements of exploring valuing as personally chosen life directions and not goals,
identifying personally important valued domains, reflecting on current engagement with
valued behaviors, guidance on and time for active reflection on what the participant
might value, and connecting valuing to qualities of behaviors and corresponding actions
(Harris, 2019, pp. 213-227; Levin et al., 2020; Wilson & Murrell, 2004). These elements
are incorporated into respected clinical tools such as The Values Worksheet (Harris,
2008) which have been used as part of effective ACT treatment packages. Slowing down

and imagining past or possible valued behaviors also provides direction for values
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construction, as seen in tools such as the Sweet Spot, a clinical experiential intervention
designed to allow clients to contact the valuing process (Wilson & Sandoz, 2010).
Correlational Values Studies

Values-specific studies show correlations between personal meaning and
wellbeing, including physical health. Three recent studies have used technological means
to collect EMA data on valuing as conceptualized in ACT, each demonstrating the
dynamic nature of valuing and its role in psychological health. Grégoire et al. (2021)
found wellbeing and distress were more accurately predicted by day-to-day valued
actions than averaged valued living, and that higher daily variability predicted increasing
distress over time. Finkelstein-Fox et al. (2019) and Berghoff et al. (2018) found that
different psychological flexibility processes discriminatively predicted daily valued
living, with the former showing day-to-day within-person variance in valued action as an
indicator of daily psychological health. Several other studies demonstrate the role of
purpose, meaning, and valuing in physical health (Czekierda et al., 2017). A sense of
meaning in life has been associated with healthy eating and physical activity (Clemens et
al., 2020), predicting sustained behavior change above and beyond ratings of importance
(Brassai et al., 2015). Purpose in life has been shown to improve multiple dimensions of
sleep quality and to be associated with higher levels of physical activity as measured by
self-report and accelerometers (Hooker & Masters, 2014; Turner et al., 2017).
Additionally, an increase of reported action in line with personal values after pain
management treatment has been associated with increased emotional and physical
functioning in those with chronic pain (Vowles et al., 2019).

Values Analog Studies
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Several values-specific interventions have been implemented to improve physical
and behavioral health outcomes. Most values-focused analogues have involved chronic
pain and have shown outcomes similar to those using a comprehensive ACT approach
(Branstetter-Rost et al., 2009; Smith et al., 2018; Vowles et al., 2019). For example,
Paez-Blarrina et al. (2008) tested pain responses following two values interventions, one
(ACT based) which explained pain as accompanying valued action, and one (described as
cognitive) which explained pain as conflicting with valued action. Pain responses were
tested again after adding a coping strategy to the interventions, cognitive defusion for the
ACT group and thought suppression for the cognitive group. Those in the ACT group had
increased pain tolerance compared to the cognitive values intervention at both timepoints.

Interventions targeting the college population have also been successful. Chase et
al. (2013) found improvement in grade point average in those who read about valuing
from an ACT standpoint and were asked to reflect on academic values before setting
academic goals, an improvement not found in a goal setting only condition. A single
session online web program implemented by Firestone et al. (2019) introduced college
students to valuing as conceptualized by ACT and engaged them in experiential
exercises. At a four week follow up period, participants showed increases in valued living
across multiple life domains (e.qg., citizenship, community).

Values analogues have also been conducted to evaluate their effect on physical
wellbeing. Gregg et al. (2014) gave half of their participants an intervention based on a
commonly used clinical values tool, asked them to write about their values and relate it to
past and possible future valued actions. Those who received the intervention had lower

levels of salivary cortisol levels after a social stress test, indicating that focusing on
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valuing while acting may act as a buffer to stress. Lillis et al. (2021) conducted one 5-
hour ACT based group therapy session with experiential exercises focused on values
clarification, commitment to values, and acceptance and compared it to control and self-
regulation skills sessions in a randomized controlled trial for those struggling with weight
management. Both intervention conditions produced weight loss but only the values
condition participants sustained health-related valued behaviors (e.g., minutes spent
exercising) at follow up periods.

Many other ACT interventions also show that valuing mediates relationships with
multiple predictors resulting in favorable outcomes (Michelson et al., 2011; Vowles &
McCracken, 2008; Wallin et al., 2018; Wersebe et al., 2017). Component analyses of
valuing as a mechanism of change are vital to predict and influence outcomes in research
using process-based therapies such as ACT. Indeed, the recent Report of the Association
for Contextual Behavioral Science Task Force on the strategies and tactics of contextual
behavioral science research says, “applied research needs to identify, measure, and test
functionally important pathways of change in their natural context,” citing technological
dissemination and longitudinal studies as possible means to these ends. They also
recommend experimental analogues with a personalized approach that link ideographic
functional analyses and processes of change in order to discover manipulable variables
that can be effectively applied to move behavior change in real-world settings.

Emerging Trends in Values Research

Two recent studies show promise in more personalized research regarding health

values-consistent behavior. Stapleton and colleagues (2020) used health specific values to

predict health outcomes in college students rather than using general valued living. A list
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of 40 health-related values were used to create a deck of 40 values cards and mapped
onto the Values Wheel, a clinical tool to assess client’s behavioral alignment with values
while weighting their personal importance (O’Connor et al., 2019). Participants first
selected their five most important health values from the card deck and then used the
Values Wheel adaptation to indicate how well they were living in line with these
particular values. General values consistent living and psychological flexibility were
measured using the Valued Living Questionnaire and CompACT, respectively. Outcomes
included survey measures for physical activity (International Physical Activity
Questionnaire; Craig et al., 2003), dietary quality (Diet Quality Tool; O’Reilly &
McCann, 2012), sleep quality (Pittsburgh Sleep Quality Index; Buysse et al., 1989),
alcohol consumption (Quick Drinking Screen; Sobell et al., 2003), and cigarette
consumption (adapted from the National Health Interview Survey; CDC, 2016), all which
areas are identified by the Centers for Disease Control and Prevention (2019) as key
health components. All measures were given at one time point; a change in behavior was
not examined and health values clarification was not utilized as an intervention. Health
values consistent living predicted higher sleep quality but no other outcomes. General
values consistent living predicted more physical activity and better sleep quality but not
diet quality or cigarette and alcohol consumption. The authors concluded that abstract
values were not enough to predict behavioral outcomes, and that value measurement and
behavioral outcomes should match in specificity.

Another recent study (Jackson et al., 2016) sought to ensure a functional value-
behavior relationship using a specific, pre-set target behavior participants’ chose

themselves (a university cycling class) while allowing them to state their own personal
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motivation for said behavior. Participants rated a list of 24 common health and aesthetic
related reasons why one might engage in physical activity and then constructed their own
personal statement expressing what motivates them to exercise. Their own statement and
6 highest rated statements from each category were used to create an IRAP (Implicit
Relational Assessment Procedure) unique to each participant. The IRAP (Barnes-Holmes
et al., 2006) is a computerized procedure based on RFT’s derived relational responding
principle which allows for identification of implicit relational preferences, and results
were used to validate the selection of values statements used in the experimental
condition. Participants attended 10 cycling exercise classes and were given either a
statement they had indicated was in line with their motivation for health (e.g., “to fit into
my skinny jeans”) or a statement containing an instructional message (e.g., “Push through
your heels”) with assignment utilizing an alternating treatment design. They found that
when participants had a statement they rated as motivating presented to them their heart
rate was significantly higher compared to presentation of an instructional statement and
to baseline.

These findings mirror exercise science research indicating that intrinsic
motivation increases intensity of exercise (Gardner & Lally, 2012; Teixeira et al., 2012;
Wilson et al., 2004). It also reflects RFT’s concept of valuing, as verbal establishing
operations influenced behavior by connecting it to consequences. Further, motivational
statements differed by individual, and the reinforcing consequences linked to these
statements were often in the future not immediately present while cycling (e.g., “to fit in

my skinny jeans”).
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Jackson et al. (2016) and Stapleton et al. (2020)’s methods have exciting
implications for valuing studies, as survey measures assessing broad, abstract values do
not steadily predict engagement in target behaviors (Barrett et al., 2019; Dahl, 2015). One
reason for this disconnect may be that researcher-generated target behaviors may not hold
the same evocative effect and connection to that value for each or every participant
(Hayes, 2004). Additionally, one feature of valuing as conceptualized in ACT is that the
reinforcer for valued behaviors is self-selected for its inherently reinforcing nature to an
individual, rather than socially mediated through compliance with researcher expectations
(Bond, 2004; Dahl, 2015). Researcher decided target behaviors and valued domains may
induce participants to perform due to pliance (Kissi et al., 2017; Zettle & Hayes, 1982),
and researchers should seek to mitigate some of this effect with design elements. An
individualized approach such as in Jackson et al. (2016) can navigate some of these
difficulties by having participants create a motivational statement that is more likely to be
intrinsically reinforcing and encouraging them to connect target behaviors to their
valuing in a functional manner. Most research on valuing to date has utilized traditional
group level design, such as self-report questionnaires and an intervention applied to a
group, despite the ideographic nature of valuing. Stapleton et al. (2020) and Jackson et al.
(2016)’s studies establish techniques to make group level design more congruent with the
nature of valuing by including individualized intervention elements and connecting
valuing to one specific domain (i.e., health).

In particular, there are multiple ways to individualize participants' values and
target behaviors in group designs. One of these is implementation of a front-end

intervention to guide participants’ engagement with values as freely chosen and not as
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socially desirable (e.g., fusion with socially desirable values). A second method is
narrowing down the valued domains to one domain associated with target behaviors (e.g.,
health) and keeping data from participants who rate this as highly valued (Stapleton et al.,
2020). A third method is to broadly assess multiple target behaviors within a valued
domain to explore participants’ unique pattern of behavior change. Fourth, and most
importantly, allowing participants to construct their own personal valuing statement
around this domain instead of choosing from a researcher-generated list will assist in
encouraging a more direct relationship between valuing and target behaviors. These
methods allow this analogue study for short-term behavior change to examine the
mechanism of action involved in such change and the utility of valuing interventions to
potentially develop long-term intervention to disseminate to the general college

population.
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Current Study

This current study explored the influence of a previously validated valuing
intervention on health behaviors in a college population. This was done through
replication and extension of studies exploring health valuing with innovative methods
(Jackson et al., 2016; Stapleton et al., 2020). Specifically, this study replicated the
multiple domain-specific outcomes demonstrated by Stapleton et al. (2020) and
replicated Jackson et al. (2016)’s procedure for generating ideographic motivational
statements. In addition, this study extended the use of valuing intervention (Harris, 2008)
to health-specific domains. Synthesis of these methods in this analogue study has the
potential to inform research developing practical interventions in college populations to
encourage increased health behaviors, including physical activity, dietary quality, sleep
quality, and alcohol consumption.

Hypothesis 1: The intervention condition was hypothesized to show greater
standardized improvements in selected health outcome of most personal importance
relative to pre-post changes in the control condition.

Hypothesis 2: Changes in values awareness and engagement were hypothesized to
mediate the relation between condition and the change score in selected health outcome
of most personal importance, with participants in the intervention condition experiencing
improvements in their chosen domain via the indirect effect of the valuing process. This
analysis was primarily used to assess valuing as the mechanism of change involved in

behavior change following the valuing intervention. It additionally provided information
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on engagement with the intervention. Because ACT interventions elicit change
through learning by direct experiences (such as the valuing intervention) and not
psychoeducation, changes in valuing itself is more congruent with the ACT model than
using attention checks to assess engagement.

Exploratory analyses were conducted to examine the difference between behavior
change in a specific, personally important domain and behavior change across domains at
the group level. It was expected that some domains of behavior would result in more
change than others at the group level, or that some domains would not result in any
change without consideration of personal importance. Results allowed for comparison in
participant selected change targets in line with the ACT conceptualization of valuing
versus researcher generated change targets, information which can inform future research
and public interventions in specific health domains.

Research Question 1: The impact of the values intervention and control
intervention across the health domains (i.e., physical activity, dietary quality, sleep
quality, alcohol use, and cigarette consumption) was explored to determine if the values

intervention leads to greater general improvements in health domains.
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Method

Participants

Data were collected from a sample of students enrolled at a public comprehensive
university in the Midwestern United States. Inclusion criteria for survey participation
required participants be age 18 or older and have English language proficiency. The
majority of participants (n = 107) identified as female (n = 71, 66.4%), heterosexual (n =
84, 78.5%), and white (n = 91, 85%). The average age of the sample was 20.3 years of
age (SD = 6.0). Participants in the valuing condition (n=52) and informational condition

(n=55) showed similar demographic characteristics.



Table 1
Demographic Variables at Baseline
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Characteristic Whole Valuing  Informational
sample (n=52) (n=55)
n (%) n (%) n (%)
Gender
Female 71(66.4) 36 (65.6) 35(67.3)
Male 31 (29) 15 (27.3) 16 (30.8)
Trans Female 1(0.9) 0 (0) 1(1.9)
Trans Male 1(0.9) 1(1.8) 0 (0)
Nonbinary 2 (1.9 2 (3.6) 0 (0)
Questioning 1(0.9) 1(1.8) 0 (0)
Ethnicity
Native American 1(0.9) 11.8) 0 (0)
Asian 4 (3.7) 1(1.8) 3(5.8)
Black 9(8.4) 4 (7.3) 5 (9.6)
White 91 (85.0) 48(87.3) 43(82.7)
Bi-racial 1(0.9) 1(1.8) 0 (0)
Other 1(0.9) 0 (0) 1(1.9)
Sexual Orientation
Heterosexual 84 (78.5) 38(69.1) 46 (88.5)
Bisexual 11(10.3) 7(12.7)  4(7.7)
Lesbian 2 (1.9 1(1.8) 1(1.9)
Gay 4 (3.7) 3(5.5) 1(1.9)
Pansexual 3(2.8) 3(5.5) 0 (0)
No Answer 3(2.8) 3(5.5) 0 (0)
N =107
Procedure

All study procedures were approved by the university’s Institutional Review

Board (Protocol 22-030) before data collection commenced (Appendix A). Also prior to

data collection funding was obtained through a university grant via the Murray State

University Office of Research and Creative Activity (ORCA Grant MS #1129). After

consenting to take part in the study, participants followed a link leading them to eight
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psychometric battery measures which took thirty minutes to complete. Participants then
continued to the intervention portion of the study. Random assignment to intervention
condition (values-based or informational) was automated in the online open-source Lime
survey platform. After intervention and control procedures, all participants selected the
health domain of most importance to their own health from a list of domains assessed in
this study (i.e., nicotine consumption, alcohol consumption, diet quality, physical
activity, and sleep quality). Participants were then given an electronic debriefing
statement providing information about the nature of the study.

Participants were then invited to sign up for ecological momentary interventions
over text. Texting was initiated in waves for the entirety of two semesters of data
collection, with participants receiving their first text the Monday following participation
in the baseline survey and front-end intervention. During the 10-day intervention
window, participants assigned to the intervention condition received a text daily at 10:00
am that contained their personally crafted motivational statement. Participants assigned to
the informational control condition received texts each morning with information
regarding a domain of health assessed in this study.

At the end of the 10-day intervention window participants in both conditions were
presented with the same battery of questionnaires given at baseline, excluding the
demographic survey. They then additionally completed a Program Evaluation to assess
the perceived benefits and usability of the intervention. Participants were given an
electronic debriefing statement providing information about the nature of the study.
CONDITIONS

Intervention Condition
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Participants assigned to the values condition listened to a 4-minute audio recording
during the initial study timepoint (Appendix B guiding them in the process of valuing as
conceptualized in ACT, differentiating it from goals, and giving an example of valuing.
Examples from the recording include “values are directions we keep moving in, whereas
goals are what we want to achieve along the way” and “they are leading principles that
can guide us and motivate us as we move through life.”

The audio recording was adapted from two widely used clinical tools created by
ACT practitioners (Harris, 2008; Wilson & Sandoz, 2010), the Values Worksheet and the
Sweet Spot exercise. As per the Values Worksheet, a focus of the recording was valuing
as a dynamic, evolving process (e.g., “Values are directions we keep moving in, whereas
goals are what we want to achieve along the way”). It stressed valuing as freely chosen
and differing from person to person (e.g., “not everyone has the same values, and this is
not a test to see whether you have the "correct" values™). The script was further tailored
to those who value health by giving an example of possible health values and by
including questions from the Values Worksheet and the Sweet Spot exercise that engage
participants in actively thinking about what might personally motivate them to engage in
healthy behaviors (e.g., “How do you want to look after your health, with regard to sleep,
diet, exercise, smoking, alcohol, etc.? Why is this important?”). As per the format of The
Values Worksheet and Stapleton et al. (2020), this recording was followed by a list of
values to aid in their consideration, all specifically related to health (e.g., fitness,
empowerment, accomplishment).

Participants were then given the textual prompt “What are your values related to

maintaining your physical well-being? How do you want to look after your health, with
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regard to sleep, diet, exercise, smoking, alcohol, etc.? Please list your own personal
reasons for choosing healthy behaviors. Be specific.” A free response text box was
provided. This item is consistent with the methods used in Jackson et al. (2016) and
Harris (2008) and supplied an ideographic (specific to that individual) statement on
values surrounding physical health for each participant.
Informational Control Condition

In order to give the control condition equivalent time spent in the study,
participants randomized to the control group listened to an approximately 4-minute audio
recording (see Appendix C for script). The content included statements from credible
health organizations detailing recommendations for ideal dietary quality, sleep quality,
physical activity, cigarette consumption, and healthy alcohol consumption levels. This
health psychoeducation procedure is in line with Jackson et al. (2016)’s informational
exercise statements in their control condition and will provide data on how individualized
motivational statements affect health behaviors above and beyond health literacy. Time
equivalence was ensured through word count compared to the intervention condition (i.e.,
approximately 500 words).
Daily Interventions

Starting approximately one week after completion of a battery of psychometric
measures and the intervention or control recordings, values intervention participants
received a morning text containing the motivational statement they constructed.
Participants began the texting phase of the intervention between one and six days
following the initial study timepoint. Informational control condition participants

received a morning text containing instructional, actionable statements from respected
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organizations on how to improve that domain of health (e.g., “Look for opportunities to
reduce sedentary time and to increase active time. For example, instead of watching TV,
take a walk after dinner.” — CDC;” Appendix D). These informational texts were
designed to be consistent with the instructional statements seen in Jackson et al. (2016).
All texts were sent through CallFire, a secure, professional texting service.
Measures
Demographics Questionnaire

A short questionnaire gathered self-report data on demographics including age,
ethnicity, gender, sexual identity, and college class.
Valued Living Questionnaire (VLQ)

The VLQ assesses a participant’s values and how they are living in respect to
their values across ten common life domains (e.g., family, career; Wilson et al., 2010).
Participants were asked to rate how important each domain and how consistently they
have acted in accordance with their values in the past week on a scale of 1 - Not at all
important to 10 - Extremely important and 1 - Not at all consistent to 10 - Very
consistent, respectively. Psychometric evaluation has found acceptable internal
consistency (a. = .67 —.79), test-retest reliability (r =.74 - .76; Cotter, 2011). The VLQ
shows validity through convergent and divergent correlations with related measures and
through higher scores in non-clinical populations (Cotter, 2011). The measure was scored
according to established procedures (Wilson et al., 2010), with higher scores indicating a
greater importance in an area and greater belief one is living in line with one’s values (a

= .86 in the current sample).
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A criterion for analysis required participants to rate health as a 6 or higher (ona 1
to 10 scale) on the Valued Living Questionnaire importance scale and those with a score
of 5 or less were removed prior to analysis (n = 11). The mean physical wellbeing score
of the VLQ was 8.94 with a standard deviation of 1.27 the scale uses whole integers only
(i.e., only a cutoff score using whole integers is feasible). This criterion helps to ensure
participants value health a priori, not due to implied researcher requirements (i.e.,
pliance), consistent with the ACT conceptualization of personally held values and the
goal of living in alignment with these ideographic values in domains important to each
participant.

Valuing Questionnaire (VQ)

The VQ (Smout et al., 2014) is a two-factor self-report measure which assesses
progress in valued living and obstruction to valued living. Progress is defined as
engagement with valued living, awareness of values, and perseverance, while obstruction
is defined as lack of engagement with valued behaviors due to avoidance or inattention to
values. Instead of using separate life domains it evaluates valued living as a whole, as
many domains can overlap when valuing a specific behavior. The VQ shows good
convergent and discriminatory validity and good internal reliability (« =.79 - .81) in
clinical and non-clinical samples (Smout et al., 2014). Higher scores in the two separate
progress and obstruction subscales indicate higher engagement with or barriers to valued
living, respectively (o = 0.80; a = 0.81 in the current sample).

Cigarette Consumption
Cigarette consumption contains one item taken from the National Health

Interview Survey undertaken by the Centers for Disease Control and Prevention (CDC,
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2016) Participants report frequency of current cigarette and e-cigarette smoking
behaviors on a scale of 0 — Not at all to 2 — Every day. No Cronbach’s alpha was
calculated for cigarette consumption because it contains a single item.

Diet Quality Tool (DQT)

The DQT is a thirteen item self-report measure designed to assess the intake of
several dietary nutrients according to the National Heart Foundation of Australia and
Cardiac Society of Australia and New Zealand’s healthy eating guidelines (O’Reilly &
McCann, 2012). It combines information on the number of servings of four food groups
(e.g., fruit) and the quality of seven food groups (e.g., grain). Criterion and construct
validity were acceptable for use, with overall DQT scores correlating with fat, fiber, and
omega-3 scores (r = -0.50, r = 0.55, r = 0.32 respectively), though predicting only percent
of energy from saturated fat (p =.002, r = —0.5). A higher score indicates eating habits
more in line with nutritional guidelines (o. = .77 in the current sample). Wording of the
questions and answer options have been replaced with American English where
necessary to ensure comprehension by the sample (e.g., “biscuits” changed to “cookies,”
“takeaway meals” changed to “take out or fast food”).

Pittsburgh Sleep Quality Index (PSQI)

Sleep quality was be evaluated with the PSQI (Buysse et al., 1989). Participants
rate seven components of sleep quality and disturbances (e.g., duration, daytime
dysfunction) in nineteen items. These seven components are subscales which are then
summed for a total score. The PSQI demonstrates good internal consistency reliability (o

=.70 - .80) and good convergent and discriminant validity (Buysse, et al., 1989;
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Carpenter & Andrykowski, 1998). Lower scores indicate higher sleep quality (o= .76 in
the current sample).
Quick Drinking Screen (QDS)

The QDS (Sobell et al., 2003) uses five items to assess alcohol consumption.
Participants are asked to provide information in five areas: average number of days
drinking per week, average drinks per week, average number of drinks when drinking,
how often participants engaged in problematic drinking (i.e., more than five standard
drinks), and the highest number of drinks consumed on one occasion. The QDS was
originally developed to estimate these factors over the last ninety days. While no test-
retest reliability is available, multiple studies have compared the QDS’s performance to
other problematic drinking measures (Alcohol Use Disorders Identification Test, the
Time Line Follow Back Method) with favorable findings. Interclass correlations with a
previously validated standard drinking measure were all significant at p <.001 across all
domains and was additionally found to be more reliable than a second commonly used
drinking measure (Letourneau et al., 2017; Sobell et al., 2003). Average number of drinks
per week were calculated by multiplying average number of drinks per occasion by
number of days a week on which drinking occurred, consistent with Stapleton et al.
(2020)’s methodology. No Cronbach’s alpha was calculated due to use of a single item.
International Physical Activity Questionnaire - Short Version (IPAQ)

The IPAQ was developed by Craig et al. (2003) to evaluate participants’ physical
activity. Participants rate 9 items that collect information on intensity of physical
activities (slow, moderate, vigorous, and walking) and how often they were sedentary

(e.q., sitting often on weekends versus only weekdays) in the past seven days. Itis a
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psychometrically sound measure, with good inter-method concurrent validity with the
IPAQ long form (r = average of .8) and acceptable reliability (r = .35 - .88, with % of
items above .65). Number of days spent in a type of activity multiplied by the number of
minutes is calculated for each intensity level and the scores for each intensity level are
summed. Higher scores indicate higher levels of physical activity (a = .69 in the current
sample). A Cronbach’s alpha was calculated for each continuous dependent variable,
with a = .70 or higher selected a priori as evidence of acceptable internal consistency.
The Cronbach’s alpha for the IPAQ was less than .70 (o = .69). Scores were retained
without modification as this scale was close to the criterion for acceptability and
behavioral health measures often have lower Cronbach’s alphas, as exercise behaviors are
not homogenous.

Generalized Self Efficacy Scale (GSES)

The GSES was developed by Schwarzer and Jerusalem (1995) to assess
participants’ beliefs that they can initiate and persist in goal-oriented behavior and be
resourceful when unexpected difficulties arise. This ten item self-report measure asks
participants to rate self-referential statements reflecting such beliefs on a four-point scale
from Not at all true to Exactly true. Internal consistency of the GSES is good (o= .87 -
.93), with a unidimensional structure supported, though studies have found higher
predictive validity with seven or eight rather than ten items (Bonsaksen et al., 2013; Lazi¢
et al., 2018). It demonstrates good test-retest reliability, ICC = .64 (.58, .70) and
convergent validity with measures of wellbeing and positive expectations (Lazi¢ et al.,
2018). The ten items are summed, with higher scores indicating higher self-efficacy (a =

.80 in the current sample).
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Assessment of Health Behavior Importance

This one item required participants to choose the domain of health most
personally important to them. Options included alcohol use, nicotine use, diet quality,
sleep quality, and physical activity.

Program Evaluation

A series of questions asked participants to rate aspects of the interventions to
inform possible development of tools to increase health in college populations.
Quantitative items include the helpfulness of the intervention regarding behavior
engagement on a five-point scale (0 — 4) ranging from Not helpful to Very helpful and
increased awareness of personal health valuing on a five-point scale ranging from Not at
all to Very much. Qualitative items included the question “What did you like or not like
about the daily text messages?”” and an open text box for any other feedback.

Analytic Procedures

There were two recruitment strategies used to garner participants. The first was
recruitment through undergraduate psychology classes participating in the SONA
participant pool across two semesters. The second recruited students from campus
through emails to official campus organizations. The samples were pooled due to
similarity in demographics.

All cleaning, coding, and analyses of data was conducted using IBM SPSS
version 25 using the following procedures. Duplicate observations were removed, with
unique identifiers used to link potential duplicate participants (n = 13). Five attention
check items (e.g., “select Always True if you are reading this item”) were inserted in the

survey and participants who failed more than 50% of attention check items were removed
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(n =4). The intervention was discontinued after baseline for one participant in the
valuing condition after consultation with a licensed psychologist, as their valuing
statement indicated the possibly of iatrogenic effects if received over text in the
ecological momentary intervention. The statement indicated there may be clinical
concerns around health that were outside the scope of this intervention to address.
Participants who completed the baseline survey but did not complete the second
timepoint in the study were removed (n = 118). The overall attrition rate from baseline to
post-intervention surveys was 46.8%, attrition in the valuing condition was 43.6%, and
attrition in the informational condition was 49.6%. All cases with more than
approximately 10% of responses missing were deleted (n = 10). Missing values (n = 61)
were imputed by replacing missing values with the median of all other values for that
item before scoring to mitigate possible inflated bias with skewed data or data with
significant outliers. Additionally, those who indicated the importance of physical health
on the VLQ as less than six on a ten-point scale were removed from all analyses (n = 11).
Before analyses to test hypotheses 1 and 2, those who did not indicate a domain of health
most personally important to them were removed (n = 33). These 33 participants did not
complete the assessment of health behavior importance due to researcher error in
constructing the online survey wherein the question was omitted. The intervention was
discontinued after baseline for one participant in the valuing condition after consultation
with a licensed psychologist, as their valuing statement indicated the possibly of
iatrogenic effects if received over text in the ecological momentary intervention. The
statement indicated there may be clinical concerns around health that were outside the

scope of this intervention to address. See CONSORT Diagram (Figure 1) for details on
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participant enrollment, assignment to condition, attrition at each stage of the study, and

analyses.



Figure 1
CONSORT Flow Diagram
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Assumptions for regression analyses were checked, and violations addressed.
Several methods were used to assess normal distribution and homogeneity of variance for
study variables. Graphical assessment of normality consisted of visual analysis of Q-Q
plots, with normality inferred by expected normal and actual observed values represented
approximately on the same line and abnormal distribution indicated by curvilinear
patterns. Distribution was additionally assessed using a Shapiro-Wilk’s test, with p > .05
indicating normality. Tests for skewness and kurtosis and their standard errors were
produced in SPSS, with values within +/- 1.0 indicating normal distribution.

Three multivariate outliers for the Research Question were identified via
Mahalanobis distance. Given power concerns these cases were retained as the planned
analyses were robust to a small number of outliers. Additionally, such outliers are
common in health and risk behaviors (Boulton & Willliford, 2018; Neal & Simmons,
2007), and these values were relevant to the study in showing the unique health status of
participants. For hypotheses testing, univariate outliers were screened via z scores with
values that exceed the critical value (z + 3.29) addressed with a 90% winsorization.

The IPAQ was non-normally distributed (W(252) = .860, p <.001), with a
skewness of 1.56 (SE = .153) and kurtosis of 3.321 (SE =.306), indicating the majority
of participants did not have high physical activity levels. Z-scores were used to eliminate
outliers that exceeded the critical value indicated above. The DQT was also abnormally
distributed (W(252) = .860, p < .001), as were the VQ Values progress subscale (W(252)
=.964, p <.001) and the GSE (W(252) =..978, p <.001). No scores were removed for

these measures because outliers did not fall outside of the critical value. The nicotine
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consumption item was non-normally distributed (W(252) = .581, p <.001), and was
right-skewed at 1.36 (SE = .153), indicating low nicotine use in this sample. The PSQI
was non-normal (W(252) = .969, p < .001), and outliers that exceeded the critical value
were removed. Additionally, the QDS item indicated a non-normal distribution (W(252)
=.722, p <.001) and right skewness (1.190). The distributions of study variables were not
an extreme departure from normality and were in line with distributions expected for
health behaviors. Thus, data were not transformed in order to retain important
information on health behavior challenges in the sample.

Power Analyses.

Power analyses were conducted for each primary analysis using G*Power 3.1. All
analyses were conducted using a significance value of .05 and a power of .80. A sample
size of 112 was needed to power the ANCOVASs required by Research Question one,
which used two groups and one covariate each. The obtained sample of 107 was
underpowered to detect a medium effect size for Research Question One. Participants
whose data did not indicate a most personally important domain of health due to
researcher error were removed (n = 36) before analyses to test H1 and H2. A sample size
of 112 was needed to adequately power the ANCOVAS required to test hypothesis one,
which used two groups and one covariate. The obtained sample of 72 participants for H1
was underpowered to detect the anticipated medium effect size. A sample size of 119
was needed to test hypothesis two, given three tested predictors in a linear multiple
regression model, to approximate a calculation for mediation. The mediation analysis for

H2 was underpowered with a sample size of 72.
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Results
Descriptive Statistics
Descriptive statics and bivariate correlation matrices using Pearson’s correlation
coefficient were calculated for all study variables at baseline (Table 2). These showed
that greater values progress was associated with higher general self-efficacy and better
sleep quality. Additionally, more nicotine use was associated with more alcohol

consumption.

Table 2
Correlations between Study Variables at Baseline

1 2 3 4 5 6 7
1. Values Progress - 172 056 -.024 .094 -.296** .510**
2. Physical Activity - -.080 .189 -044  -108 .005
3. Nicotine - -129  .264** 105 113
4. Diet - -050 .058 -.061
5. Alcohol - .058 .048
6. Sleep - -.147
7. Self-Efficacy -
M 20.1 6573 04 40.0 3.4 6.7 17.7
SD 49 12322 0.7 181 7.3 3.1 3.4

Note: *p<0.05; N =107
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A series of t-tests were conducted to explore baseline differences in study
variables between values intervention condition and the informational control condition
(Table 3). There were no significant differences between conditions across core health
outcomes. There was a significant difference in values progress (t(105) = 2.58, p = .011)
such that participants randomly assigned to the value intervention condition (M = 21.4,
SD = 4.7) were already showing more action in line with personal values and
perseverance in those actions relative to the control condition (M = 19.00, SD = 5.00);
Table 3.

Baseline correlations were then calculated for relationships between dichotomous
baseline variables (gender, ethnicity, sexual orientation, and age) and continuous baseline
variables. Higher age correlated with higher diet quality (r = .27, p <.01). A heterosexual
identity was associated with lower self-efficacy (r = -0.26, p < .01) and poorer sleep
quality (r = .24, p <.05). A 2 x 4 Fisher’s exact test (alcohol use omitted because no
participants selected it) was used to explore frequencies of selected health domain by
experimental condition (Table 4). There was no statistically significant difference in

domains (p = .392).
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Table 3
Baseline Scores and Comparisons Between Intervention Conditions
Valuing Information Comparison
(n=52) (n =55)
Measure M SD M SD t p d
Values Progress 214 47 190 5.0 258 .011 0.49
Physical Activity 6724 967.7 643.1 1447.7 0.12 .903 0.02
Nicotine 0.4 0.8 0.4 0.7 042 679 0.0
Diet 386 17.8 413 184 -0.77 411 -0.15
Alcohol 3.4 6.3 3.4 8.1 -0.00 .999 0.0
Sleep 6.2 3.2 7.3 3.4 -1.73 .086 -0.33
Self-Efficacy 18.1 35 173 33 123 223 024
N =10
Table 4

Frequencies for Selected Health Domains of Most Personal Importance by Condition

Domain Valuing Informational N(%0)
Physical Activity 14 13 27(36.5)
Nicotine 1 0 1(1.4)
Diet 5 11 16(21.6)
Alcohol 0 0 0(0)
Sleep 15 15 30(40.5)
Total 35 39 74(100)
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Hypothesis 1

The intervention condition was hypothesized to show greater standardized
improvements in selected health outcome of most personal importance relative to pre-
post changes in the control condition. This hypothesis was tested using an analysis of
covariance (ANCOVA). The independent variable entered into the model was
intervention condition. The dependent variable was a standardized (expressed as z-
scores) pre-post intervention change score in the participant selected health domain.
Change scores were calculated such that positive scores reflected a positive change in
health. For example, change scores for the IPAQ, in which higher scores indicate healthy
behavior, were calculated by subtracting pre-test from post-test scores. Change scores for
measures in which high scores indicate unhealthy behavior, such as the QDS and PSQI,
were calculated by subtracting post-test from pre-test scores. The standardized baseline
score for the relevant health domain was entered for each participant as a covariate. There
was no significant effect of intervention condition on health behavior change in
participant selected domain after controlling for baseline scores in participant selected
domain, F(1, 73) = 0.40, p = .531, np?> = .006. The mean of the valuing condition was -
0.00 (SD =0.72) and the mean of the informational control condition was .11 (SD =.72).
Hypothesis 2

Changes in values awareness and engagement were hypothesized to mediate the
relation between condition and the change score in selected health outcome of most
personal importance, with participants in the intervention condition experiencing
improvements in their chosen domain via the indirect effect of the valuing process. This

hypothesis was tested using the SPSS PROCESS macro model 4. Intervention condition
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(Values intervention condition = 1) was entered as the predictor, the standardized pre-
post intervention change score in the participant selected health domain was entered as
the dependent variable for both groups, and a pre-post-intervention change score for
values progress from the VQ was entered as the mediator. The standardized baseline
score for that health domain was be entered as a covariate. Results showed that
intervention condition was not associated with a change in values progress (b = 0.08, se =
0.24,t=0.32, p =.749; Figure 2). Values progress was not associated with a change in
health behavior in the domain of most personal importance (b =-0.07, se = 0.08, t = -
0.93, p = .351). A bootstrap estimation approach was used to compute standardized
indirect effects for each of 10,000 bootstrapped samples, with 95% accelerated
confidence intervals used to determine significant paths. The indirect effect was not
significant, (95% CI [-0.09, 0.04]), indicating a lack of mediation by a change in values
progress.

Figure 2

Mediation Results for Hypothesis 2
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Research Question

The impact of the values intervention and control intervention across the health
domains (i.e., physical activity, dietary quality, sleep quality, alcohol use, and cigarette
consumption) was explored to determine if the values intervention led to greater general
improvements in health domains. This research question was tested using a series of six
ANCOVAs. The independent variable was intervention group and dependent variables
included physical activity, dietary quality, sleep quality, alcohol consumption, cigarette
consumption, and overall health at post-intervention (T2). For all analyses, the covariates
were baseline scores for the corresponding health domain. For example, when the domain
of most personal importance was the dependent variable, the IPAQ score served as the
covariate. The effect of intervention condition on health behavior change while
controlling for baseline score was not significant for all dependent variables. See Table 5

for ANCOVA results. See Table 6 for means and standard deviations by condition.



Table 5
Between Group Analysis of Baseline Changes in All Health Domains

F p M

Physical Activity

Baseline 260.15 <.002* 714

Condition 3.68 .058 034
Nicotine Use

Baseline 6.66 011* .060

Condition .006 .936 .000
Diet

Baseline 4.79 .031* .044

Condition 0.92 .340 .009
Alcohol Use

Baseline 98.25 <.002* 486

Condition 0.11 7146 .001
Sleep Quality

Baseline 67.39 <.002* 393

Condition 0.49 484 .005

*p < 0.05; Baseline = baseline value of construct entered as a covariate
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Table 6
Pre- and Post-test Descriptive Statistics for Research Question Variables by Condition
Valuing Informational
(n=52) (n=55) d
M SD M SD

Physical Activity

Baseline 672.4 967.7 643.1 1447.7 0.02

Post-test 626.0 843.8 420.6 432.0 0.31
Nicotine

Baseline 0.4 0.8 0.4 0.7 0.00

Post-test 0.4 0.7 0.4 0.8 0.00
Diet

Baseline 38.6 17.8 41.3 18.4 -0.15

Post-test 40.0 19.1 40.6 18.3 -0.03
Alcohol

Baseline 3.4 6.3 3.4 8.1 0.00

Post-test 3.2 6.2 2.8 5.2 0.07
Sleep

Baseline 6.2 3.2 7.3 3.4 -0.33

Post-test 4.5 2.3 5.3 2.3 -0.35
N =107

Program Evaluation

Participants rated the helpfulness of the intervention a mean score of 3.66 (SD =
0.92) on a 5-point scale. Those in the intervention had a mean score of 3.7 (SD =0.9) and
those in the informational condition had a mean score of 3.6 (SD = 1.0). Participants
evaluation of an increase in values awareness from the intervention on a 5-point scale had

a mean of 3.33 (SD = 0.97). Those in the intervention had a mean score of 3.6 (SD = 1.0)
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and those in the informational condition had a mean score of 3.2 (SD =0.9). These items
asked participants for their opinion on the daily texts and on the interventions as a whole.
Questions included “What did you like and not like about the daily texts” and “Please
give any other feedback you chose or type n/a.” Statements were categorized by theme as
per the qualitative content analysis method (Bengtsson, 2016). See Table 7 for

frequencies in all categories.

Table 7
Program Evaluation Dimension Frequencies
Total Valuing Informational

Good reminder 19 15 4
Motivating 16 6 10
Uncategorized 13 5 8
Good information 10 - 10
Good, general 12 6 6
Not applicable to me 8 - 8
Helped with my goals 8 8 -
Felt personalized 10 9 1
Bad, general 6 2 4
Thought provoking 5 4 1
Timing of texts 6 2 4
Ambivalent 6 5 1
Helped valued behavior 5 5 -
Actionable 2 - 2
Unhealthy reminder 2 - 2
Future suggestions 2 - 2

N=9
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Discussion

An ACT-congruent valuing intervention to increase health behaviors in college
students was compared to a traditional informational intervention. Previous research
demonstrated that informational interventions have no or small effects on long-term
health behavior change, whereas newer research points to values-based and personalized
interventions having positive effects on behavior change. This study found a positive
association between progress toward living in line with one’s values and the belief that
one can act effectively. It was also found that higher levels of unhealthy behavior, such as
nicotine and alcohol use are associated with poorer health habits and outcomes, as is
consistent with the literature. However, those given the valuing intervention did not show
greater positive health behaviors in domains of most personal importance than those
given the informational intervention, in contrast with the findings of Jackson et al.
(2016). Nor did changes in values progress mediate the relation between intervention
condition and changes in health domains of most personal importance. Additionally,
neither intervention led to more significant differences in behavior change when
compared in analyses to test the exploratory research question.

Although values-specific studies related to physical health are relatively novel,
there is support for the relationship between valuing and positive health outcomes in the
literature (Lillis et al., 2021; Gregg et al., 2014). Additionally, literature shows that text-
delivered interventions are effective for improvement in psychological and physical

health outcomes (Berrouiguet et al., 2016; Mason et al., 2015). Therefore, it would be


https://www.jmir.org/search?term=Sofian%20Berrouiguet&type=author&precise=true
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inappropriate to interpret the obtained null findings as evidence that valuing interventions
are never useful in affecting health behavior change.

One conclusion that may be drawn from this study’s findings is that the valuing
intervention needs improvement. There is support for this interpretation in the past
effectiveness of ACT and values-based interventions on physical health, in quantitative
and qualitative program analysis data, and in literature on technological intervention
design. Non-significant results are vital to explore in the progression of science; they tell
us where to improve and where to move forward. Pilot studies are a necessary step in
intervention development and can be said to function as not an end point but a step in the
design process (Lerner et al., 2000).

Both guantitative and qualitative program evaluation data indicate that there are
favorable elements in the study design, with quantitative ratings showing moderate social
validity (see Tables 8 and 9). Qualitative feedback also provided valuable information on
the acceptability and useability of interventions. Results indicated that varying
participants found the interventions motivating, good reminders of their goals and values,
personalized, to contain valuable information, and generally positive. For example, one
participant stated, “the one thing I liked most about the daily messages was the positive
motivation it gave me to go throughout the day.” Another participant stated, “I liked that
it made me actually think about why I do the things I do in my life.” However, there were
comments that the interventions were not personally applicable (only in the informational
condition), not useful, or that texts should have been sent at a different time of day.
Examples of such comments are “I don’t have health problems,” and “... For me,

walking is a kind of activity that takes a lot of motivation because of the amount of pain
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I'm in. I know disabled people are not the majority, but it might be something to think
about.” Some comments were classified as “uncategorized” and include statements such
as “the survey was too long.” The total of negative or ambivalent comments in the
informational condition was 15, as compared to seven in the valuing condition.

Several participants in the valuing condition stated that the daily texts helped
them to engage in valued behavior. However, although the valuing intervention received
more positive feedback from participants, less of those assigned to this condition
indicated that it was motivating. This is problematic given that values as conceptualized
in ACT serve as motivational augments (Kissi et al., 2017; Smout et al., 2014; Zettle &
Hayes, 1982). Given the number of participants whose statements contained behavioral
goals rather than values, this stands as evidence that the front-end intervention requires
more depth and weight. An example of goal-oriented statement content includes “I would
like to get back to going to bed at 10 and getting up at 8 everyday to get back on a sleep
schedule.” A contrasting example of values-oriented content include “I want to be able to
challenge myself on a regular basis.” The brevity of intervention this study used as a
strategy to retain participants’ engagement with the recordings should be balanced with
consideration of an ideal dosage. Future interventions might be designed to delineate the
difference between values and goals in a more in-depth manner, possibly with multiple
exemplars rather than one exemplar (Krafft et al., 2017; Rahal & Gon, 2020. Further,
more expansive experiential exercises could be included, or the current exercise
modified, so that participants have a longer period of time in which to interact with the

content and receive benefits (Huiyuan et al., 2021).


https://www.sciencedirect.com/science/article/pii/S0020748921000080?casa_token=n1ifDUFp_mAAAAAA:ASyg7z2R0NrkZTiDxW-at1i_MRihVXHeuY--6EVCvpUpJveihRpmZwsLMEWS4DY1BSWczjZQRQ#!
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Additionally, construction of values usually occurs in clinical settings which
allow for significant time and personal, one-on-one feedback. This intervention was
based on clinical tools typically used in an in-person setting with a licensed professional,
wherein the client has access to this feedback and ongoing construction of values through
discussion. This process is supported in ACT-based interventions on health that utilize
one or more sessions of one to five hours of values work to encourage health outcomes
(Lillis et al, 2021) and self-guided digital interventions for health that provide multiple
modules (Firestone et al., 2019). Inclusion of telehealth or other one-on-one initial
interventions may help individuals requiring assistance in detecting appetitives,
discriminating the behavior they need to contact, tacting appropriate contingencies, or
shifting perspective between time and place if their learning histories have not provided
opportunities to develop these skills (Hayes et al., 2013).

Another factor to consider specifically in valuing studies is that of motivation.
When in the presence of another motivator, valuing rules presented should be as or more
motivating than it to increase values-based behavior (Fryling 2012; Ju & Hayes, 2008;
Wheelan & Barnes-Holmes, 2004). Yet the primary motivation, rather than a co-
motivator, of participants to complete the study was possibly psychology class credits. If
students received the required number of research participation credit before completing
the second timepoint, this may have additionally encouraged attrition. For example, one
program evaluation comment stated, “reminded me to do the study.” Motivation to
complete psychology studies may compete with the motivating augmental we tried to
make salient rather than having an additive effect. This is not necessarily detrimental;

academic success is a useful and workable goal for students. Other strategies for
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participant recruitment could mitigate this problem in the future by drawing from college
students who express an interest in improving their health for its own sake. Alternatively,
having a competing establishing operation may mimic real world contexts in which
people can a variety of motivations for many actions. Such situations include university
and corporate insurance programs which require members to attend the gym a certain
number of times per semester to lower their insurance premiums. This is an important
reminder that all behavior occurs in context which cannot always be controlled for in
intervention design, meaning that no online, self-guided, or mobile phone app
intervention will work for every member of the target population. One solution for this
complexity would be to draw on the student population when designing and modifying
interventions.
Limitations and Future Directions

One limitation of this study is that scale reliability of one measure fell slightly
below the acceptable level of .70. The IPAQ (a = .69) was included in this study as a
replication of Stapleton et al. (2020)’s domains of health, in which a Cronbach’s alpha
was not reported. However, the IPAQ is usually administered in professional settings
where individual elements are discussed, and clinical recommendations made. This
measure is not best assessed using classic test theory, as the items reflect different
dimensions of behavior (i.e., intensity, frequency) rather than representing one latent
construct (DeVellis, 2006; Tavakol & Dennick, 2011). The reliability of the IPAQ could
also be associated with variables outside the scope of this study, for example the
comment one participant gave on their physical disability which directly referenced the

IPAQ (“... For me, walking is a kind of activity that takes a lot of motivation because of
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the amount of pain I'm in. I know disabled people are not the majority, but it might be
something to think about™).

This sample was representative of most university populations in the United
States as is was primarily White women under the age of 24 (U.S. Department of
Education, 2017) and could be considered generalizable to many students. However,
future studies should include more diverse samples to ensure that their interventions can
be useful to gender, sexual, and ethnic minoritized individuals and to universities with
differing majority characteristics. For example, a heterosexual identity was correlated to
poorer sleep quality in this study, which is contrary to past findings (Patterson & Potter,
2019). Inclusive samples can shed light on inconsistent findings as well as intervention
efficacy in these populations.

Another consideration in interpreting results is underpowered statistical analysis.
Although some literature suggests that the sample size obtained is adequate, most
guidelines for obtaining sufficient power indicates the need for more participants in
intervention trials (Bujang et al., 2017; Shieh, 2020). Support for null hypotheses in this
study may be the result of an underpowered analysis and a larger sample could show
significant results. This study’s difficulties with sampling are shown through attrition
(46.8%) between pre- and post-intervention timepoints, a common difficulty in related
study designs such as randomized controlled trials (Eysenbach, 2005; Meyerowitz-Katz
et al., 2020; Siger & Bossarte, 2006). Literature suggests that technologically delivered,
large-scale trials addressing physical and behavioral (e.g., alcohol use) health have rates
of attrition between 32 and 43% (Edney et al., 2019; Meyerowitz-Katz et al., 2020; Postel

et al., 2011). Researcher error in constructing the baseline survey also contributed to low
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power in this study. In the future, researchers may consider obtaining integrity checks
from colleagues. Once future studies obtain enough power to show potential significant
effects, effect sizes should be examined to interpret results. If the primary aim of health
interventions is to improve lives in a way that is appreciable for the target population,
clinical significance of resulting behavior change should be considered. While statistical
significance can reveal whether an effect is likely, effect sizes can demonstrate the
practical significance of results (Harris et al., 2017; Ranganathan et al., 2015). The
difference between baseline variables in this study had a range of effect sizes, from none
to medium. Effect sizes across health domains should be compared to give information
on the effectiveness of interventions for varying health outcomes and inform design. This
would also allow future researchers to calculate sample sizes needed to obtain significant
results and for inclusion of multiple studies in meta-analyses (Cohen, 1962; Tomczak &
Tomczak, 2014

A change recruitment strategy may assist in garnering more participants and in
selecting participants who are less likely to attrit. In this study two recruitment methods
were used and drawing from the overall university population rather than psychology
classes did not significantly increase the number of participants. Timing of sampling
during academic semesters could also be explored as a factor in attrition. An alternative
method for recruitment in future digital health intervention studies may be drawing from
a population who are already seeking health behavior change, as mentioned above. This
would be consistent with the ACT conceptualization of valuing, as participants would
value health a priori rather than engage with the intervention due to pressure to comply

with researcher-selected procedures and related behaviors. Students already invested in


https://pubmed.ncbi.nlm.nih.gov/?term=Ranganathan%20P%5BAuthor%5D
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seeking ways to change their health-related behaviors would be less likely to attrit and
may find the valued behaviors themselves compensation for participation. This would
increase the power of analyses and allow for more sound interpretation of study results.
Such samples of college students could be drawn from previously established campus
services.

For example, Jackson et al. (2016) recruited participants who were enrolled in a
cycling class at their university. Also, most universities have medical services on campus
for student use. Providers could be contacted and asked to refer appropriate students to
the study to allow them the possible benefits of intervention engagement alongside
recommended medical advice. Another source of sampling could be the free counseling
and therapy services commonly offered on university campuses. Therapists and
counselors could be contacted to refer suitable clients expressing health concerns. All
professional sources of recruitment would be provided with evidence from the literature
supporting the use of digital health interventions and ACT-based interventions and plans
for ensuring the privacy of their patients. This recruitment method has the benefit of
exploring ways to amplify the benefits of treatment as usual.

Synthesis of the technologically delivered interventions and traditional treatments
in future research could address the aforementioned possible difficulties in constructing
values in a non-clinical setting. Daily ecological momentary interventions (EMISs)
through text should be explored as an adjunct to campus therapy and medical centers, a
method proven useful in clinical disorders (Clough & Casey, 2011; Heron & Smyth,
2010; Newman et al., 2015). This usage would attenuate front-end difficulties through

inclusion of immediate feedback on values construction in therapy centers. Many
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doctor’s offices and hospitals are now offering Focused Acceptance Commitment
Therapy (FACT; Glover et al., 2016; Kanzler et al., 2022), in which providers are trained
to provide one session ACT interventions focused on changing health behavior through
the valuing process, and these and similar service would mitigate these difficulties. This
approach could additionally reduce the burden on these facilities and offer support to
clients daily instead of bimonthly or until their next appointment. Practitioners would
also be qualified to determine a client or patient’s state of change, as the states of change
model purports that contemplation of and preparation for change are necessary for the
relevant behaviors to occur (Prochaska & DiClemente, 1983).

There is evidence that technological interventions spanning 10-14 days can lead
to positive outcomes (Criddle et al., 2021; Jackson et al., 2016; Jeffers et al., 2019; Lazev
et al., 2004; Nam et al., 2019; Wietzel et al., 2015) and the current study used a 10-day
window of EMI delivery to reduce participant burden. Additionally, ten days is sufficient
for an exploratory analogue study for brief behavior change to inform future research that
may develop longer-term interventions for health behavior change. There are multiple
cases in which even one session of ACT or motivational interviewing and Focused ACT
(FACT) have been shown to produce favorable results (Baretto & Gaynor, 2019; Berman
et al., 2010; Dochat et al., 2021; Ruiz et al., 2020). There is also literature on other brief
therapy treatments providing positive changes for clients (Draper et al., 2002). However,
psychotherapy treatment consists of an average of 8.7 sessions (Fluckige et al., 2020).
Despite much early discontinuation of medical and behavioral health services (Miller &
Brennan, 2015; NORC, 2018; Reljic et al., 2019; Ti & Ti, 2015), medical treatment can

last between days and a lifetime depending on the health concern. Given the average
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length of professional sessions to address behavior change and treatment discontinuation
rates, increasing the duration of EMI delivery may prove effective. A dosage increase
would provide additional support for students between professional appointments
throughout the course of treatment and could be used by individuals after termination of
services to increase the longevity of treatment benefits. However, the dropout rate for in-
person services is high, indicating the need for interventions that extend past initial
treatment periods (Linardon et al., 2019; Swift & Greenberg, 2012).

Another way to increase EMI dosage would be a change in content rather than a
change in frequency or duration. Many ACT-based self-help programs and mobile phone
applications used without professional services are effective (Bricker et al., 2014; Potts et
al., 2020). Another alternative to increasing the duration of EMI delivery or length of
front-end interventions is the use of interactive content. Studies show that micro-
engagement with technologically delivered content increases the effectiveness of
interventions (Voorheis et al., 2022).

Both quantitative and qualitative program evaluation data can be useful when
designing future interventions. They can indicate what elements to modify, to
discontinue, or to continue implementing. For example, participants in this study
commented that they enjoyed the medium of text for daily EMIs, indicating that future
research should continue to explore this delivery method. Two students also had positive
comments about nightly EMAs delivered tangential to this study, stating they helped
them stay focused on content throughout the day and in reflection on the resulting data of
their own behaviors. Texting has the benefit of allowing for high frequency, low intensity

interventions. Texting is also accessible, cost-effective, and easy to implement as
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compared to in-person services (Gaziano et al., 2015; Paganini et al., 2019). Mobile
phone prompts for self-guided interventions or fitness and diet tracking applications
could also provide a means to increase engagement with content.

Recent research has indicated other methods to increase the success of mobile
health interventions. The integration of behavioral design and design theory allows for
interventions to incorporate behavior change strategies with efficient delivery methods
and user experience considerations (Voorheis et al., 2022). A bottom-up method of co-
creating intervention content and delivery could help ensure engagement and satisfaction
of participants (Arevian et al., 2018; Cyril et al., 2015; Wright et al., 2016). Researcher-
population collaborations can also ensure that participant and user needs are being met;
the target community will have valuable input about their needs, values, and preferences
that researchers may not be able to anticipate and inclusion of which will ensure more
effective and ecologically valid interventions (Lerner et al., 2000). One might say that
this is the primary purpose of all research in the social sciences, rather than research for
its own sake (Kurtines et al., 1990; Lerner et al., 2000). Methods for co-creation could
include focus groups of students for varying aspects of intervention content and delivery
and expansive program evaluations to inform future iterations of projects.

Congruence of study design and analysis with theoretical frameworks used to
create interventions should also be considered in future research. Although this study
included personalized elements for participants in the intervention (i.e., valuing
statement), only one such element was incorporated into the study design and analysis
(i.e., the participant selected behavior domain of most personal importance). There are

multiple methods which can achieve this aim, such as utilizing single subject design,
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longitudinal data collection, network analysis, and the inclusion of processes of change
variables in studies. Use of these methods would additionally allow for more cross-
disciplinary comparison of findings, such as single subject design in exercise science
research.

While general comparative group trials are useful to test the effectiveness of
developed products, initial development of interventions would greatly benefit from a
combination of nomothetic and ideographic approaches. This could address the issue of
individual responding patterns in group research violating the ergodic assumptions
underlying common analytic methods (Lowie & Verspoor, 2019; Molenaar, 2007;
Sanford et al., 2022). Larger group trials focus on specific behaviors, yet behaviors hold
different functions for different individuals and inferences about populations do not
generalize to all individuals (Staines, 2008). Specifically, valuing is an ideographic
process in which valued behaviors will differ in topography and function across
participants. Given that all behavior occurs in context, which changes from moment to
moment as well as varying by subject, the control offered by single subject designs (SSD)
can ensure that the effects of a treatment are due to the administration of the treatment
rather than unaccounted for factors and that it produces effects repeatedly (Holman &
Koerner, 2014). Utilizing SSD to explore valuing interventions can reduce resulting
intersubject variability due to contextual and personal factors, as each participant serves
as their own control group (Barlow & Hayes, 1979). SSD can also offer vital information
on minimum effective treatment dosages which are high enough to produce results yet
low enough to encourage participant engagement, a concern in the current study. These

design methods would additionally reduce the number of participants needed for analysis,
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allowing for reliable results despite constraints such as funding concerns or attrition
common in larger trials (Consolidated Standards in Reporting Trials, 2010; Shore et al.,
2012).

Starting valuing intervention development at the single subject level allows for
comparison of response patterns across multiple participants where individual context
and characteristics can inform decisions on how, why, and for whom interventions are
successful, leading to further development based in common factors with more precision
than traditional mediation and moderation analyses (Hayes et al., 2018). The additional
inclusion of process of change variables at the individual or group level can allow
researchers to determine what biopsychosocial processes may maintain or change health
related behaviors over the course of intervention (Hayes et al., 2018). Interventions can
then be modified to enhance or omit elements that target specific mechanisms that are or
are not driving behavior change.

Results from single subject designs and utilization of change process measures
applied to the refinement of interventions may then provide a more evidence-based
program to be tested at the group level. Group level studies would then provide
opportunities for statistical methods such as network analysis and Group Iterative
Multiple Model Estimation which can be used to combine idionomic and nomothetic
approaches (Hoffman et al., 2021). These analytic strategies allow for the construction of
temporal models providing insight into the directionality and multidirectionality of
processes of change and into time fluctuating relationships between variables to best
design interventions (Hasselman & Bosman, 2020; Jordan et al., 2020; Sanford et al.,

2022).
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Additionally, future studies on health behavior change may also consider the
limitations of self-report. Some of these include recall bias, social desirability responding,
and the subjective nature of responses concerning observable behavior (Gmel &
Daeppen, 2007; Sallis & Saelens, 2000; Steene-Johannessen et al., 2017; van de Mortel,
208). The use of EMAs for self-report can mitigate concerns about recall when
participants are asked to report recent or current events and increase the ecological
validity of studies (Smith & Juarascio, 2019). If possible, the production of a permanent
product of behavior is an ideal strategy to assess behavior change as it provides accurate,
objective data to analyze and from which to draw more conclusions. This could be
accomplished with technologies such as fitness tracker watches and mobile phone
applications, which record a variety of data related to health such as steps taken, heart
rate, and sleep quality (Chow & Yang, 2020; de Zambotti et al., 2016; Stackpool, 2013).
Conclusion

In summary, there is a dearth of research exploring valuing interventions for
health behavior change, especially in the college population. This study attempted to
compare a valuing intervention to a traditional informational intervention in the attempt
to affect such change. From the non-significant results, it can be concluded that the
design of such interventions should incorporate student feedback and co-development
and design theory with traditional development approaches to best tailor interventions to
this population. Technologically delivered health behavior change interventions can be
explored as an adjunct to therapy to enhance the effectiveness of both therapeutic

treatments and EMIs. Further, study methods should include research design, measures,
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data collection strategies, and analytic methods which reflect the ideographic nature of

the valuing process in affecting personal change.

60
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Appendices

Appendix A: Institutional Review Board Approval Letter

MURRAY STATE

UNIVERSITY

Institutional Review Board

328 Wells Hall
Murray, KY 42071-3318
270-809-29168 msu.irb@murraystate.edu

TO: Michael Bordieri, Psychology

. PRI
FROM: Jonathan Baskin, IRB Coordinator_ )7
DATE: 9/24/2021
RE: Human Subjects Protocol I.D. - IRB # 22-030

The IRB has completed its review of your student's Level 1 protocol entitled Health in
University Students. After review and consideration, the IRB has determined that the
research, as described in the protocol form, will be conducted in compliance with Murray
State University guidelines for the protection of human participants.

The forms and materials that have been approved for use in this research study are
attached to the email containing this letter. These are the forms and materials that must be
presented to the subjects. Use of any process or forms other than those approved by the
IRB will be considered misconduct in research as stated in the MSU IRB Procedures and
Guidelines section 20.3.

Your stated data collection period is from 9/24/2021 to 9/23/2022.

If data collection extends beyond this period, please submit an Amendment to an Approved
Protocol form detailing the new data collection period and the reason for the change.

This Level 1 approval is valid until 9/23/2022.

If data collection and analysis extends beyond this date, the research project must be
reviewed as a continuation project by the IRB prior to the end of the approval period,
9/23/2022. You must reapply for IRB approval by submitting a Project Update and Closure
form (available at murraystate.edu/irb). You must allow ample time for IRB processing and
decision prior to your expiration date, or your research must stop until such time that IRB
approval is received. If the research project is completed by the end of the approval period,
then a Project Update and Closure form must be submitted for IRB review so that your
protocol may be closed. It is your responsibility to submit the appropriate paperwork in a
timely manner.

The protocol is approved. You may begin data collection now.

murraystate.edu

ics MF/D. AA employer. Murray State Une supports a clean cnd b
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Appendix B: Values Intervention Script & Statement Construction

Audio recording script

Today you’re going to listen to a short audio recording on health and values. Take a
moment to settle into your chair and perhaps close your eyes as you consider some of the
following questions.

Deep down inside, what is important to you? What do you want your life to stand for?
What sort of qualities do you want to cultivate as a person? How do you want to be in
your relationship with yourself, your body, and your health? VValues are our wants for the
way we want to interact with and relate to the world, other people, and ourselves. They
are leading principles that can guide us and motivate us as we move through life.

Values are not the same as goals. Values are directions we keep moving in, whereas goals
are what we want to achieve along the way. A value is like heading North; a goal is like
the river or mountain or valley we aim to cross whilst traveling in that direction. Goals
can be achieved or ‘crossed off”, whereas values are an ongoing process. For example, if
you want to invest in your fitness and challenge yourself, that is a value - an ongoing
process. If you stop investing your time and energy into your fitness or stop challenging
yourself during your workouts, then you are no longer investing in your fitness and
challenging yourself. In contrast, if you want to run a 5k with your friend, that’s a goal -
it can be crossed off or achieved. Once you’ve completed it, you’re done - even if you
stop challenging yourself or investing in your fitness. If you want to lose 5 pounds before
you go to the beach, that’s a goal. Once you’ve got it, goal achieved. But if you want to

give your body the nutrition it needs, that’s a value - an ongoing process.
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Close your eyes for a moment and picture a time in the last month when you felt like you
were really living in a way that personally connected with health for you. What were you
doing? What characteristics were you exhibiting? What does this picture tell you about
what matters to you in regard to your health? Does this memory tell you anything about
how you’d like to behave in the future?

In a moment | will share with you areas of health that are valued by some people. Not
everyone has the same values, and this is not a test to see whether you have the "correct”
values. Think about each area in terms of general life directions, rather than in terms of
specific goals. There may be certain motivations that you don’t really connect with.
There may be values that overlap for you concerning health — for example, | value
fitness, fun, and building social relationships, and all of these lead me to hike with my
friends. It is also important that you think of what you would value if there were nothing
in your way. What’s important? What do you care about? And what would you like to
work towards?

List

Restoration, stamina, exertion, longevity, striving, sporting, transformation, immunity,
physicality, alertness, fertility, movement, beauty, discipline, fitness, leisure, stimulation,
functioning, nutrition, responsibility, ability, strength, challenge, perseverance,
empowerment, self-control, energy, peacefulness, wellness, resilience, balance, intimacy,
accomplishment, self-care, fun, connection, confidence, freedom, independence, personal
growth

Textual Prompt
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“What are your values related to maintaining your physical well-being? How do you
want to look after your health, with regard to sleep, diet, exercise, smoking, alcohol, etc.?

Please list your own personal reasons for looking after your health. Be specific.”
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Appendix C: Informational Control Intervention Script
Audio recording script:

College students in the United States face unique health risks. We may not get in
enough exercise, sit for long periods of time doing schoolwork; may be tired; We might
be feeling bad or gaining weight from drinking too much or not having the best diet.
Staying healthy in college can be hard, but there’s a lot of information out there to help
us.

First, why is it important to talk about all of this? Research shows that we can get a lot of
benefits - and prevent a lot of harm - by taking care of our bodies. For example, physical
activity and sleep have both been linked to your mood - exercise can lessen symptoms of
depression anxiety and stress, and getting insufficient sleep can make us feel irritable.
Sleep is also especially important in school - not getting enough can make it hard to focus
when we’re studying, maybe impacting grades or how much time we have to spend doing
schoolwork. Nicotine can keep us awake and produce irritability and trouble
concentrating, too.

Now that we have talked about how caring for your health can be worthwhile,
here are some tips to help you figure out what kind of behaviors and choices will help
you stay healthy. The World Health Organization recommends that adults do some kind
of strength training twice a week, 2.5 to 5 hours of aerobic activity a week, and try to
reduce time sitting. They support policies like those we have at MSU that you can take
advantage of, like our free gym and a campus design that makes walking for

transportation safe.
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The National Institutes of Health says that adults need 7 to 8 hours of sleep a
night to function well and avoid mood problems. They stress that we need this every
night if possible, because we can’t “make up” sleep by sleeping longer on another day. If
you have trouble getting good quality sleep, it can be helpful to get in vigorous exercise,
caffeine, and bigger meals early in the day. After activities like homework, scrolling on
the phone, and tv, taking time before bed to relax can help you get to sleep. Even a few
drinks can interrupt sleep, so take time between drinking and bed to feel your best.
Nicotine can also interrupt sleep, and causes several diseases.

In fact, the Center for Disease Control and Prevention defines drinking 4-5 drinks
in a couple hours as binge drinking, which leads to health problems. They recommend
having 1 or 2 drinks at a time.

Food choices can impact health as well. The USDA says healthy eating looks like
making sure you’re getting protein at every meal and making half your plate vegetables
and fruit. You don’t have to avoid junk food, just make sure most of your diet consists of
food with nutrients. Tips for avoiding lots sugar are: limiting how many alcoholic drinks
you have at once, choosing “no added sugar” packaged foods, and replacing soda and
sports drinks with sugarless drinks. This can seem hard on a college budget, but one
university recommends keeping healthy snacks in your dorm room and eating breakfast

daily.
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Appendix D: Informational Control Texts

1.

“Relax before bed. Don’t overschedule your day so that no time is left for
unwinding. A relaxing activity, such as reading or listening to music, should be
part of your bedtime ritual.” — National Institutes of Health

“The World Health Organization says sports and recreation facilities like the free
MSU gym provide opportunities for everyone to access and participate in a
variety of different sports, dance, exercise and active recreation.”

“Drink water instead of buying sodas or other sugary drinks. Water is easy on
your wallet and has zero calories. A reusable water bottle is a great way to have
water with you on the go.” — myplate.gov

When choosing to quit smoking or vaping, the American Cancer Society
recommends “Tell your friends about your plans to quit... talk with them about
what you need — for instance, patience as you go through cravings, taking your
late-night or early-morning phone calls, and plans for doing things in places
where it’s harder to use tobacco.”

The CDC recommends talking with your healthcare provider about your drinking
behavior and requesting counseling if you drink too much.

“Don’t take naps after 3 p.m. Naps can help make up for lost sleep, but late
afternoon naps can make it harder to fall asleep at night.” — National Institutes of
Health

“Look for opportunities to reduce sedentary time and to increase active time. For

example, instead of watching TV, take a walk after dinner.” — CDC
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8. “Choose packaged foods that have less or no added sugars, such as canned fruit
packed in 100% juice for an easy snack, plain yogurt (you can add your own
fruit), and unsweetened applesauce”

9. “Many studies have shown using nicotine replacement therapy can nearly double
the chances of quitting smoking.” — American Cancer Society

“Drink in moderation by limiting intake to 2 drinks or less in a day for men and 1 drink
or less in a day for women, when alcohol is consumed. Drinking less is better for health

than drinking more.” — CDC
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