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Abstract
This Excessive sugar-sweetened beverage (SSB) consumption and low health literacy skills have
emerged as two public health concerns in the United States (US); however, there is limited
research on how to effectively address these issues among adults. As guided by health literacy
concepts and the Theory of Planned Behavior (TPB), this randomized controlled pilot trial applied
the RE-AIM framework and a mixed methods approach to examine a sugar-sweetened beverage
(SSB) intervention (SipSmartER), as compared to a matched-contact control intervention targeting
physical activity (MoveMore). Both 5-week interventions included two interactive group sessions
and three support telephone calls. Executing a patient-centered developmental process, the
primary aim of this paper was to evaluate patient feedback on intervention content and structure.
The secondary aim was to understand the potential reach (i.e., proportion enrolled,
representativeness) and effectiveness (i.e. health behaviors, theorized mediating variables, quality
of life) of SipSmartER. Twenty-five participants were randomized to SipSmartER (n=14) or
MoveMore (n=11). Participants’ intervention feedback was positive, ranging from 4.2–5.0 on a 5-
point scale. Qualitative assessments reavealed several opportunties to improve clarity of learning
materials, enhance instructions and communication, and refine research protocols. Although SSB
consumption decreased more among the SipSmartER participants (−256.9 ± 622.6 kcals), there
were no significant group differences when compared to control participants (−199.7 ± 404.6
kcals). Across both groups, there were significant improvements for SSB attitudes, SSB
behavioral intentions, and two media literacy constructs. The value of using a patient-centered
approach in the developmental phases of this intervention was apparent, and pilot findings suggest
decreased SSB may be achieved through targeted health literacy and TPB strategies. Future efforts
are needed to examine the potential public health impact of a large-scale trial to address health
literacy and reduce SSB.
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1. INTRODUCTION
High sugar-sweetened beverage (SSB) consumption and low health literacy skills have
emerged as two broad public health concerns in the United States (US). For example, SSB
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consumption has approximately doubled in the past two decades and contributes about 10%
of the total calories (kcal) in the US diet [1]. While excessive SSB intake has been
associated with numerous adverse health outcomes [2], there is limited research on how to
effectively improve SSB behaviors among adults. Furthermore, it is estimated that one-third
of Americans have low health literacy skills [3]. Low health literacy has been associated
with poorer health outcomes [4], and one study found health literacy was a stronger
predictor of SSB consumption relative to educational achievement or income [5]. However,
taken as a whole, intervention approaches to mitigate the effects of low health literacy have
been mixed [4]. Two plausible explanations include the deficiency of health behavior theory
to guide health literacy intervention approaches and the lack of pilot studies to refine
intervention messages, strategies to improve health literacy, and recruitment and retention
approaches for low literate audiences [4, 6]. Collectively, these findings highlight the
potential of addressing SSB intake through intervention approaches guided by health
behavior theory and health literacy, as well as the need for pilot studies to help advance
intervention development and implementation.

To date, there is limited research on how to address SSB behaviors among adults [7–9], and
none of which report an underlying theoretical approach or the potential influence of health
literacy status on behavior change. Likewise, no study, to date, has reported on engaging
prospective participants to elicit feedback on the development of SSB intervention content
and structure to ensure that it is relevant to the target population [10]. Therefore, an
important starting point for assessing the acceptability and potential effectiveness of an SSB
behavioral intervention is to gather information directly from the target population [11]. In
addition to the refinement of research methods, instrumentation, and hypothesis, taking
advantage of opportunities to execute a patient-centered developmental process can help
more fully understand patients’ receipt and value of the theory-driven intervention content
and communication approaches [11, 12].

The overall goals of this 5-week, 2-arm randomized controlled trial was to apply a patient-
centered developmental process to inform the refinement of intervention content and
communication approaches, as well as pilot test the effects of an intervention to decrease
SSB consumption (SipSmartER) when compared to a matched-contact control condition
targeting increasing physical activity behaviors (MoveMore). Both treatment conditions
were guided by the Theory of Planned Behavior (TPB) [13] and concepts in health literacy
[14], including media literacy [15]. Further, the structure and evaluation of the intervention
was informed by the RE-AIM framework to heighten its likelihood for translation into
practice by considering factors related to reach and effectiveness at the individual level and
the potential adoption, implementation, and maintenance at the organizational level [16].
Hence, the primary aim of this paper is to evaluate patient feedback on intervention content
and structure. The secondary aim was to understand the potential reach (i.e., proportion
enrolled, representativeness) and effectiveness (i.e. health behaviors, theorized mediating
variables, quality of life) of SipSmartER. Although the small sample of this pilot study
limits statistical power, it was hypothesized that when compared to the matched-contact
control participants, SipSmartER participants would trend towards greater decreases in SSB
intake and improvements in mediating TPB-SSB variables.

2. METHODS
After approval by Virginia Tech’s Institutional Review Board, written informed consent was
obtained prior to enrollment in October 2011. Both conditions consisted of two 90-minute
small group sessions and three 5–10 minute telephone calls (Figure 1). Previously executed
focus groups guided content development for key messages [17], and program components
were specifically designed to address TPB constructs including attitudes, subjective norms,
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percieved behavioral control, and behavioral intentions for the referent behaviors (i.e. either
SSB or PA). Integration of health literacy concepts included minimization of print materials,
use of engaging visual-based activities, use of simplifed print materials written at <8th grade
level, strong integration of media literacy concepts, and use of intervention staff trained in
clear communication techniques. Throughout the program, participants developed and
updated personalized action plans and used diaries to track behaviors.

Participants were recruited via flyers and word of mouth from one community and one
healthcare center in Roanoke, Virginia. Eligibility criteria included ≥18 years of age,
English-speaking, without medical conditions that contraindicate physical activity, and
consuming >200 SSB kcals/day as assessed with the validated 15-item Beverage
Questionnaire (BEVQ-15) [18]. Forty-two of sixty-three screened individuals were eligible.
Twenty-five completed enrollment and were randomized to SipSmartER (n=14) or Move
More (n=11) (Figure 1).

At the end of each group session, participants completed a self-administered process
evaluation regarding session content and delivery which included seven 5-point likert scale
questions and three open-eneded questions.

After the program, participants completed an interviewer-administered qualitative
assessment that included 24 semi-structured questions related to group sessions, personal
action plans, diaries, and telephone calls.

Outcome data collection occurred at baseline and upon completion of the program (week 6),
and each took approximately 45–60 minutes. Previously validated instruments were utilized,
including: 1) 15-item BEVQ-15 [18], 2) 20-item Theory of Planned Behavior questionnaire
for SSB [19], 3) 9-item media literacy adapted to reflect SSB [20], and 4) 2 quality of life
questions from the Centers for Disease Control and Prevention [21]. Additional baseline
measures included 9 demographic questions, the 6-item validated Newest Vital Sign to
assess health literacy [22], and height and weight using standardized protocol. Participants
were provided $25 and $50 gift cards, respectively, for completing baseline and follow-up
assessments.

Qualitative data were coded as specific to group sessions, personal action plans, diaries,
telephone calls, or non-specific, then coded as positive or negative, and subsequently
examined for emerging themes. Quantitative statistical analyses were performed using SPSS
statistical analysis software, version 20. Descriptive statistics and chi-squared tests were
used to summarize all quantitative measures. ANOVA tests were used to analyze group
effects and group by time effects.

3. RESULTS
Of the 25 enrolled participants, 19 (76%) were female and 6 (24%) were male. Participants’
mean age was 42 (SD=14) years, and were primarily Caucasian (n=13; 52%) or African
American (n=12; 48%). Nine (36%) had a high school education or less and 21 (84%)
reported <$25,000 annual household income. Health literacy status indicated 6 (24%)
participants with a high likelihood of limited literacy skills, 7 (28%) with a possibility of
limited literacy skills, and 11 (44%) with adequate literacy skills. Eight participants (32%)
were overweight and 16 (64%) were obese. There were no significant differences between
groups for any demographic variables except education level (SipSmartER > MoveMore;
F=5.57; p=0.03). When compared to US census data, our sample appeared representative
with the exception that men were underrepresented, while African Americans and those with
lower income or education levels were overrepresented. The conditions did not differ on the
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reach of different intervention components (i.e., attendance, F=0.01; p=0.94; call
completion, F=0.91; p=0.35; Figure 1).

Related to participants’ assessment of content and structure of the group classes, mean
scores were relatively high for both conditions and both classes, ranging from 4.2–5.0 on a
Likert scale of 1 (strongly disagree) to 5 (strongly agree) (Table 1). Lesson components that
were favored among SipSmartER group sessions emerged: realizing how much sugar is in
beverages, recognizing the health risks associated with drinking too much sugar,
understanding how much sugar they were consuming, learning about better alternatives, and
learning about the media’s role in influencing SSB companies and how advertisements leave
out important information on health. Participants concluded that hands on activities (e.g.
learning about serving sizes, counting sugar packets) were fun and engaging. Overall,
participants thought group sessions were “very beneficial,” “very informative,” “fun,”
“captivating,” and “time well spent.” Suggested improvements included bringing speakers
for the laptops, increasing the session duration, and encouraging more participant discussion
and questions.

Themes that emerged for the personal action plans were that it encouraged responsibility and
accountability, offered ideas about strategies to overcome barriers, helped make goals
achievable, and helped to visualize goals. The primary dislike was about the time needed to
complete it. While some participants enjoyed the challenge of setting and achieving goals,
other participants stated this challenge as a dislike.

The major positive emergent theme related to drink diaries included the accountability with
tracking daily amounts of SSB. However, most participants disliked the amount of time to
record behaviors and struggled with remembering to complete the diary. Most participants
expressed ease when asked about figuring out SSB weekly averages, “All you have to do is
add them up and divide by the days.” However, a few participants expressed difficulties, “It
was hard to look through each day and each time per day.”

When asked about the telephone calls, SipSmartER participants concluded that they were
“supportive,” “kept me motivated,” and “made it fun.” Dislikes included the timing of the
calls with one participant stating, “It was hard to get calls at work or when I was driving.”
Most participants liked reporting their SSB intake over the phone with one stating, “It was
nice to speak with someone and set another goal.” When asked about strategies offered over
the phone, one participant stated, “They were helpful, gave me new ideas, and nothing that I
had thought about before.”

Only one participant stated that the calls were not helpful, because they did not have any
barriers, while another participant suggested that the phone calls needed to be less scripted.
Quantitatively, there was a significant time effect on a number of study outcomes (Table 1).
Specifically, across groups, there were significant improvements in SSB behaviors, SSB
affective and instrumental attitudes, SSB behavioral intention, and two media literacy
outcomes (meanings/messages, e.g., SSB companies create messages for certain purposes;
representation/reality, e.g., SSB commercials omit certain health information). However,
SSB reduction differences between SipSmartER compared to MoveMore participants were
not significant (SipSmartER −256.9 ± 622.6 kcals versus MoveMore −199.7 ± 404.6 kcals).
There were no significant differences for quality of life measures, suggesting no unintended
or potential negative consequences.

4. DISCUSSION
This is the first known study to engage participants in the refinement of an intervention
integrating concepts from health literacy with the TPB to reduce SSB behaviors among
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adults. As identified in the seminal health literacy review by Berkman and colleagues [4],
pilot tested interventions, which engage the target population, result in greater effects.
Similarly to conclusions by Berkman and colleagues [4], the observations of, and
information gathered from representatives of the target population provided a number of key
points to consider for the larger trial, including: 1) refinement of small group sessions (e.g.
earlier integration of action planning, promote more participant dialogue, change duration to
120 minutes), 2) incorporate explicit teach back methods in the calls (e.g. assess
understanding of SSB types, servings sizes, calculating averages) to add clarity to the
instructions and learning materials, as well as reduce recall bias and variability while
addressing the sensitivity of the primary outcome measure, and 3) refinement of recruitment
and enrollment protocols. The value of using a patient-centered approach in the
developmental phases of this theory-guided SSB behavioral intervention was apparent.

In general, the behavior change, while not significantly different between groups, trended in
the direction hypothesized (i.e. greater SSB improvements in the SipSmartER as compared
to the MoveMore). Being made aware of the study purpose through informed consent
procedures and the repeated exposure to SSB recommendations through the assessment
process may have prompted SSB improvements in the control group. This is consistent with
the literature on mere-measurement effects, which demonstrates short-term (but not long-
term) behavioral responses to sets of questions related to measurement of behavioral and
psychosocial constructs similar to those proposed in our study [23]. It is hypothesized that
an adequately powered trial, of longer duration and timing between data assessment points,
will overcome this challenge.

The RE-AIM approach for planning the intervention seemed to be successful in creating a
structure that could consistently reach the study sample and including content that they
enjoyed [16]. This initial feedback from participants provides promising directions for
understanding the reach (including representativeness) and effectiveness of a TPB and
health literacy-based SSB intervention. Future evaluative efforts will include assessing
reach, effectiveness, adoption, implementation, and maintenance to promote comprehensive
understanding of internal and external validity factors, as well as potential public health
impact of a large-scale trial to reduce SSB.
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Figure 1.
CONSORT diagram and program objective overview of SipSmartER and MoveMore
conditions
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