1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
J Appl Gerontol. Author manuscript; available in PMC 2021 May 06.

-, HHS Public Access
«

Published in final edited form as:
J Appl Gerontol. 2019 July ; 38(7): 1023-1034. doi:10.1177/0733464817739350.

Brief report: Active ingredients for adherence to activity
monitor-based physical activity intervention in older adults

Maria C. Swartz!, Zakkoyya H. Lewisl:2, Michael D. Swartz3, Eloisa Martinez!, Elizabeth J.
Lyons?

Maria C. Swartz: mcswartz@utmb.edu; Zakkoyya H. Lewis: zalewisp@utmb.edu, zpowell@beachbody.com; Michael D.
Swartz: Michael.D.Swartz@utmb.edu; Eloisa Martinez: esmartin@utmb.edu; Elizabeth J. Lyons: ellyons@utmb.edu

luniversity of Texas Medical Branch, 301 University Blvd., Galveston, TX 77555-0912
?Beachbody, LLC, 3301 Exposition Blvd., Santa Monica, CA 90404

3The University of Texas Health Science Center, School of Public Health Biostatistics, 1200
Pressler St., Houston, TX 77030

Abstract

Objectives—To identify factors associated with weekly adherence to a 12-week tracker-based
activity intervention in older adults.

Method—Using generalized linear mixed models in a secondary analysis (n = 35), we examined
factors associated with weekly adherence (defined as wore the Jawbone Up24 tracker for = 5 days
and completed weekly calls). Factors examined included: individual characteristics, gave and
received virtual support, achieved step goals, barrier and task self-efficacy, and self-comment.

Results—Participants’ (Mage = 61.7, SDqage = 5.7) adherence changed from 86% (week 1) to
74% (week 12). Achieved the previous week’s goal (8= 1.13, p = 0.01) and received virtual
support (8= 0.01, p = 0.02) significantly increased the odds of weekly adherence.

Discussion—Achieved step goals and received virtual support were associated with improved
adherence to our tracker-based activity intervention, which has promising potential to be translated
into the clinical setting to promote active lifestyles.
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Introduction

Physical activity may help older adults maintain their independence and delay development
of mobility disability (Crane, Macneil, & Tarnopolsky, 2013). However, only one in six
older adults meet the recommended 150 minutes of activity per week or 7,000 steps per day
for healthy older adults (Jefferis et al., 2014; Tudor-Locke et al., 2011). Physical activity
interventions promote an increase in activity (Chase, 2015; Geraedts, Zijlstra, Bulstra,
Stevens, & Zijlstra, 2013) and improve physical functioning (Campbell et al., 1997).
Nevertheless, interventions can only be effective if participants adhere to the intervention
(Martin & Sinden, 2001).

Factors associated with adherence to exercise interventions or activity recommendations
among aging adults include: younger age (Aartolahti, Tolppanen, Lénnroos, Hartikainen, &
Hékkinen, 2015; Jefferis et al., 2014), men (Cox et al., 2013; Abby C. King, 2001), White
(Irwin et al., 2004), greater self-efficacy (Cox et al., 2013; Jefferis et al., 2014), normal
weight (Abby C. King, 2001), and greater social support (Visser, Brychta, Chen, & Koster,
2014). Yet, adherence to activity interventions remains an unresolved issue among older
adults (Mercer et al., 2016; Nyman & Victor, 2012). In fact, in one study adherence rates
decreased from 80% to 50% over 12 months (Nyman & Victor, 2012). Technology-based
activity interventions may improve adherence among older adults (Valenzuela, Okubo,
Woodbury, Lord, & Delbaere, 2016). Wearable activity trackers (e.g., Fitbit, Jawbone) are a
promising tool that can augment existing activity interventions to increase adherence (Lisa
Cadmus-Bertram, Marcus, Patterson, Parker, & Morey, 2015; Mercer et al., 2016). However,
factors associated with tracker-based activity interventions and adherence remained largely
unstudied.

With the anticipated increase in the older adult population (Ortman, Velkoff, & Hogan,
2014) and an increase in the adoption of technological devices (Gell, Rosenberg, Demiris,
LaCroix, & Patel, 2013; Mercer et al., 2016), it is critical to identify factors that are
associated with adherence to an activity program using technology. Thus, we aimed to
identify factors that are associated with weekly adherence to a 12-week tracker-based
physical activity intervention.

Method

Participants

We conducted a secondary data analysis using data from a 12-week intervention using
Jawbone™ Up24 and its associated mobile application (app). Here, we included data from
35 of the 40 participants (19 intervention and 16 control) because only 35 were able to
interact with other study participants (peers) during the 12-week intervention. However, the
number of peers fluctuated from zero to 10 because of continuous enrollment.

Procedure

Details of the primary study was published elsewhere (Lyons, Swartz, Lewis, Martinez, &
Jennings, 2017). Briefly, participants were randomized into the intervention group (n = 20)
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or the wait-list control group (n = 20). Eligibility criteria included: 1) Aged 55 to 79, 2) body
mass index (BMI), 25 to 35 kg/m2, 3) < 60 minutes of activity per week. The intervention
provided an Up24 activity tracker, an iPad mini with an Up account using pseudonyms (e.g.
Monopoly® pieces), negotiated weekly step goals and a step goal of 7,000 steps per day by
the end of the intervention (Tudor-Locke et al., 2011), and 12 weekly counseling calls. Up
accounts were connected to peers and the research lab account so usage could be monitored.
During orientation, the interactive “likes/comments” features were demonstrated. Per
protocol, research staff did not comment on the app. Staff trained in behavioral counseling
conducted the weekly calls. Calls consisted of reviewing the previous week’s activity,
counseling topics, and setting goals. The counseling topics were scripted based on the Social
Cogpnitive Theory (Bandura, 2004). We offered wait-list control participants the intervention
after a 12-week waiting period, but some did not participate (hn=4). The intervention protocol
was approved by the University of Texas Medical Branch Institutional Review Board
(#13-071).

Measures (variables of interest)

The primary outcome of the current study was weekly intervention adherence (adhere or not
adhere). The adherence variable was computed on a weekly basis. We combined the
following variables: whether a participant wore the activity tracker for > 5 days/week (> 0
steps on the app/day) and whether a participant completed the counseling call for each week.
The independent factors investigated in the analytical model were as follows: individual
characteristics (age, baseline BMI, gender, race/ethnicity), virtual support variables (total
number of “likes/comments” a participant received and/or given over the 12-week period),
achieved the previous week’s step goal, self-comment (total number of comments
participants gave themselves on the app over the 12-week period), baseline barrier self-
efficacy (confidence in being active when facing barriers), and baseline task self-efficacy
(perceived ability to exercise as planned). Barrier and task self-efficacy were evaluated by
using the validated Rogers et al. scale (Rogers et al., 2006). The scale consisted of 17
questions, 13 for barrier and four for task self-efficacy. Jawbone’s step count was validated
(Evenson, Goto, & Furberg, 2015).

Statistical Approach

We used a generalized linear mixed model (GLMM) with purposeful selection of covariates
and backwards selection to identify independent factors associated with weekly adherence
over the 12 week period (Hosmer Jr, Lemeshow, & Sturdivant, 2013). GLMMs allowed us to
evaluate weekly adherence over time. Independent factors with a o < .25 in a bivariate
analysis were included in the multivariable model. Backwards selection was conducted
iteratively; variables with the largest p-value were removed until all variables included had a
p<.25. We examined the pseudo-AICC and pseudo-BIC to ensure each was reduced after
removal of variables. The final model had the smallest pseudo-AlICC and pseudo-BIC
values. Factors with a p < .05 in the final model were reported as statistically significant.
Analyses were conducted with SAS 9.4 (Cary, NC).
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Mean age was 61.7 years (SD = 5.9). The majority were female and more than half were
Non-Hipsanic white (Table 1). Participants were also overweight (M= 30.2, SD=3.34
kg/m?2) (Table 1). On average, participants wore the tracker 81 out of 84 days. Ninety-five
percent wore it for five or more days each week. The mean percentage of counseling
sessions completed was 80%. The percentage of weekly adherence to the intervention
fluctuated from 86% (week 1) to 74% (week 12) (Figure 1). On average, 75% of participants
adhered (completion of weekly counseling calls combined with activity tracker usage) to the
intervention over the 12-week period. Weekly step average ranged from 5453 (week 1) to
6875 (week 12) (Figure 2). Figure 3 depicts a type of virtual support from peers on the app.
On average as a group over the 12-week period, participants received less virtual support (M
=123, SD = 141) than was given to peers (M= 141, SD = 278). On average, the total
number of self-comments over the 12-week period was 22 (SD = 44).

The final model is presented in Table 2. Achieved the previous week’s step goal and
received virtual support significantly increased the odds of weekly intervention adherence.
The odds of weekly intervention adherence for those who met the previous week’s step goal
is 3.10 times higher than the odds for those who did not meet the previous week’s step goal.
Regarding virtual support received, an increase in total comments received by one “like/
comment” showed a one percent increase in the odds of weekly intervention adherence.

Discussion

Our study took the first step to improve activity intervention adherence among older adults.
We found high adherence to a 12-week tracker-based activity intervention in our sample of
overweight, sedentary older adults. Our exploratory results suggest that setting attainable
step goals (achieved the previous week’s step goal) and receiving virtual support improved
activity intervention adherence in older adults.

There was a slight decrease in adherence between week 1 and 12, but this was expected (L.
Cadmus-Bertram et al., 2014; Martin & Sinden, 2001). The percentage of participants who
used the tracker for = 5 days (95%) was comparable to a previous 16-week Fitbit-based
activity intervention (Lisa Cadmus-Bertram et al., 2015). The high percentage of participants
who wore the tracker in our study = 5 days/week throughout the 12-week period indicated
acceptance of the tracker, contrary to other research that reported older adults’ aversion
towards using technology (Mitzner et al., 2010).

Previous research confirmed that achieving the previous week’s goals by setting attainable
goals and receiving virtual support significantly improved adherence. Inclusion of
telephone-based goal setting sessions that provided meaningful feedback on tracker data
have helped participants achieve goals and sustain activity levels (Miyamoto, Henderson,
Young, Pande, & Han, 2016; Young et al., 2014). Our intervention achieved a higher
percentage of completed sessions (80%) within 12 weeks compared to other unsupervised-
exercise interventions (54%) (Valenzuela et al., 2016). Furthermore, a social network feature
that allows for social interaction is one of the key elements for motivating behavior change
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in mhealth interventions (Chang, Lu, Yang, & Luarn, 2016; A. C. King et al., 2016;
Miyamoto et al., 2016). By using the tracker’s associated app, which required fewer
resources, we were able to provide an environment of camaraderie often found in group-
based interventions (Valenzuela et al., 2016). Our study not only found high adherence, but
we also found that one more like/comment received was associated with a one percent
increase in adherence, which suggests a potential mechanism for long-term adherence.
Increased adherence could lead to increased number of steps and even a 10-minute bout of
activity (~1000 steps) could improve health outcomes (i.e., improvements in cholesterol)
(Loprinzi & Cardinal, 2013; Tudor-Locke et al., 2011). By incorporating virtual support and
achieving the previous weeks goals, researchers and clinicians may be able to overcome
decreased activity tracker usage over time (Ledger & McCaffrey, 2014).

The notable strength of our study was the longitudinal evaluation of weekly adherence data.
We were able to examine adherence patterns and investigate factors that can potentially
improve intervention adherence over time. However, our results must be interpreted with
some caution. Our small sample size may have reduced the statistical power and we may
have missed some potentially important associations, but we found significant factors that
are reflected in the literature. Additionally, individualized step goals may not be
generalizable. However, they are important for sustainability and achievement of goals. We
were not able to obtain the wear time information because the Up app algorithm cannot
distinguish between non-wear time and sedentary time. For future tracker-based studies, it is
important to work with commercial tracker companies to obtain wear time information to
assess adherence. Lastly, by including wait-list control individuals, we were not able to
evaluate the adherence effect on physical activity. Future studies are needed with larger
sample sizes to test long-term adherence and activity in older adults by setting smaller
achievable goals and promoting virtual support on the activity tracker apps.

Our sample of older, overweight, and sedentary adults showed high adherence to wearing
the activity tracker. We also found that achievable goals and virtual support may be
important components in future intervention design for intervention adherence. Our activity-
based intervention has a great potential to be translated into the clinical setting to enhance
promotion of an active lifestyle. Using the social network feature included in the tracker’s
app allows for anonymous interactions that may motivate individuals to become more active.
The addition of telephone counseling sessions could promote long-term intervention
adherence and maintenance of activity among patients.
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Table 1
Participant Characteristics (N = 35)
Mean SD Range
Age (years) 61.67 5.86 55-79
BMI (kg/m?) 30.24 334  25-35.28
Days monitored 6.5 0.56 5-7
Number of “likes/comments” received  123.39  141.02 0-579
Number of “likes/comments” given 141.16 278.82  0-1326
Self-comment 21.76 44.10 0to 232
Barrier self-efficacy 48.96 26.44 0-100
Task self-efficacy 5523  24.27 0-100
N %
Gender
Male 6 17
Female 29 83
Race/Ethnicity
Non-Hispanic White 20 57
Hispanics 10 29
Other 5 14
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Table 2

Final Adherence Model
Independent Estimate (SE) OddsRatio 95% ClI Significance
Factors Estimates
Intercept -1.62 (0.595) <0.05
Number of “likes/comments” received 0.01 (0.004) 1.01 1.002 to 1.020 <0.05
Achieve previous week’s step goal 1.13 (0.407) 3.10 1.391 to 6.899 <0.01
Barrier self-efficacy 0.02 (0.012) 1.02 0.990 to 1.041 0.24
Task self-efficacy 0.02 (0.011) 1.02 0.993 to 1.041 0.16
Pseudo-AICC 1947.84
Pseudo-BIC 1949.29
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