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Abstract

Background: Diabetes impacts nearly 25% of veterans. Many veterans do not engage in recommended physical activity and
other diabetes self-management behaviors. Type 2 diabetes is generally asymptomatic; as such, the long-term consequences of
inadequate self-management and benefits of consistent self-management are not salient in the short term. Furthermore,
self-management behaviors typically take place outside of medical visits; however, self-management–related factors are only
assessed during medical visits, likely missing large amounts of variability. Thus, ambulatory assessment methods such as ecological
momentary assessment (EMA), accelerometry, and continuous glucose monitoring are needed to understand the dynamics of
daily self-management and identify potential intervention targets.

Objective: The overarching goal of this study is to understand daily, time-varying factors (comorbid affective symptoms and
social context) that influence physical activity, diabetes self-management, glycemic management, daily functioning, and quality
of life in participants’ natural environments.

Methods: We are recruiting veterans with type 2 diabetes (target N=100). Participants are required to complete a battery of
baseline assessments related to mental health, psychosocial factors, and self-management behaviors. Participants then receive 5
momentary EMA surveys and 1 daily EMA survey per day, in which veterans report comorbid affective symptoms (mood, stress,
and pain), social support, social interactions, physical activity, and other self-management behaviors. Momentary surveys are
delivered randomly during daily preprogrammed intervals over a 14-day sampling period. Accelerometry and continuous glucose
monitoring are also used to assess physical activity and blood glucose, respectively. The first 6 participants also completed
interviews assessing their experience in the study and barriers to participation. These test participants informed modifications to
the protocol for the remaining participants.

Results: The project received funding in April of 2023. Enrollment began in March of 2023 and is planned to be completed in
April 2025. Among the 6 test participants, the overall EMA response rate was 87% (range 74%-95%). The response rate for the
EMA survey including daily items (67%, range 21%-93%) was lower than the earlier shorter EMA surveys (89%, range 81%-96%).
The mean rate of valid accelerometer wear of at least 20 hours per day was 93% (SD 11%), and continuous glucose monitoring
data were available for 91% (SD 17%) of days on average. Participants reported few barriers to completing EMA surveys but
noted the random timing of questions made it difficult to plan around, and the end-of-day survey was long. Two participants
reported survey items reminded or motivated them to engage in diabetes self-management behaviors.

Conclusions: Assessment tools developed from this study can inform clinical decision-making by considering barriers to
self-management that occur in daily life. Clinical applications include tailored, adaptive technology–supported interventions to
improve self-management that provide the right type and amount of support at the right time by adapting to an individual’s
changing internal and contextual state.
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Introduction

Background
Almost 1 in 4 veterans have type 2 diabetes (T2D), which is
over double the prevalence of the general population [1].
Engaging in regular diabetes self-management behaviors,
including physical activity, medication taking, following dietary
recommendations, and monitoring blood glucose, greatly
improves diabetes outcomes [2], but many veterans with T2D
do not consistently engage in these behaviors [3]. A more
nuanced understanding of veteran-specific barriers to daily
engagement in self-management behaviors is needed to develop
personalized and impactful interventions to improve
self-management.

This study is informed by temporal self-regulation theory, a
framework for explaining individuals’ health behaviors, which
accounts for temporal dynamics, context (eg, social contact,
mood, and pain), and individual factors (eg, beliefs and
executive functioning) on health behaviors [4]. Specifically,
one of the temporal self-regulation theories posits that
engagement in health behaviors is more contingent on immediate
outcomes (eg, convenience and discomfort) and less contingent
on long-term outcomes (eg, improved health status) and that
social, internal, and environmental contexts can influence these
temporal contingencies. For individuals with T2D, the long-term
consequences of suboptimal self-management may not be
immediately salient, as suboptimally managed T2D is often
asymptomatic but can lead to several long-term complications
[5]. However, other daily experiences, including comorbid
affective symptoms and social contextual factors, may have a
stronger proximal impact on diabetes self-management
behaviors. Comorbid conditions with affective symptoms such
as depression, anxiety, stress, and pain are common among
veterans with T2D [6-8] and may influence their engagement
in self-management behavior. Additionally, veterans’ social
context, especially social support, plays a crucial role in daily
diabetes self-management [9]. Research suggests that high social
support is associated with engagement in diabetes
self-management behaviors, which contribute to improved
glucose levels, mood, and quality of life [10], while low social
support is linked to depression symptoms and functional
disability [11], all of which may impede engagement in diabetes
self-management behaviors.

Prior research on such influences on diabetes self-management
behaviors has mostly relied on cross-sectional studies, which
examine static between-person relationships. Few studies have
explored within-person variability over time, specifically the

moment-to-moment associations between comorbid affective
symptoms, psychological states, social support, and daily
engagement in diabetes self-management. Intensive longitudinal
studies are needed to capture and model fluctuations over short
periods of time, context-specific fluctuations, person-specific
patterns in behavior [12], interactions between processes at
different time scales [13], and both concurrent and lagged
temporal dynamics. This study uses ecological momentary
assessment (EMA), a real-world ambulatory assessment method
that allows for the assessment of mood, behavior, and contextual
factors in participants’ own physical and social environments
combined with accelerometry and continuous glucose
monitoring to continuously assess physical activity behavior
and blood glucose levels, respectively. These intensive
longitudinal methods can provide valuable insights into these
dynamics and help tailor interventions to the specific needs of
veterans.

Aims
The overarching goal of this study is to understand daily,
time-varying factors (comorbid affective symptoms and social
context) that are particularly relevant to veterans and that
influence physical activity, diabetes self-management, daily
functioning, and quality of life (Figure 1). The specific aims of
the study are to (1) use EMA to examine how daily and
within-day fluctuations in comorbid affective symptoms
influence engagement in physical activity, other diabetes
self-management behaviors, and glycemic management; (2)
examine social support as it relates to physical activity, diabetes
self-management, and glycemic management; (3) capitalize on
the advantages of intensive longitudinal data by exploring
relationships among other within-person time-varying factors,
social contextual factors, between-person demographic and
T2D-specific characteristics, and T2D self-management
behaviors that may impact daily functioning and quality of life;
and (4) leverage intensive longitudinal data to explore temporal
relationships among study variables using network analysis.
We hypothesize that (1a) greater comorbid affective symptoms
will be associated with less concurrent and future engagement
in physical activity, diabetes self-management behaviors, and
glycemic management; (1b) time-varying within-person factors
will predict physical activity, diabetes self-management
behavior, and glycemic management even after accounting for
stable between-person factors; and (2) daily social support and
social interactions will each independently attenuate the
association between daily comorbid affective symptoms and
subsequent physical activity, diabetes self-management
behaviors, and glycemic management. Aims 3 and 4 are
exploratory.
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Figure 1. Conceptual model. CGM: continuous glucose monitor; EMA: ecological momentary assessment; HbA1c: glycated hemoglobin; PTSD:
posttraumatic stress disorder; BG: background.

Methods

Overview of Study Design
Participants use a smartphone app to report comorbid affective
symptoms (mood, stress, and pain), social support, social
interactions, physical activity, and other self-management
behaviors, multiple times per day randomly, during
preprogrammed intervals in their natural environment over 14
days. Participants also wear accelerometers and continuous
glucose monitors (CGMs) to passively assess physical activity
and glycemic management, respectively. The first 6 participants
were interviewed about their experience in the study and barriers
to responding to EMA items and wearing study devices as well
as their understanding of the EMA items. Interview responses
in combination with the data collected were used to refine study
procedures for the remainder of the participants.

Target Population and Eligibility
Participants are included if they are users of the VA health care
system, diagnosed with T2D, older than 18 years, ambulatory
with or without a cane, able to stand without a cane, able to read
and understand English, and able to provide informed consent.
Participants are excluded if they do not meet the aforementioned
criteria or if they are diagnosed with serious or unstable
psychiatric illness (ie, unmanaged psychosis, manic episode,
or substance use within the past 6 months), psychosocial
instability (eg, homelessness) that could compromise study
participation, serious or unstable medical illness (eg, dialysis
and terminal illness), active suicidal ideation or history of
suicide attempt within the past 3 years, concurrent and ongoing
engagement in treatment specifically targeting diabetes
management, self-reported illness or conditions that would
impair the cooperation with the study team or the ability to
complete the study, use of a walker, wheelchair, or other
assistive devices that will interfere with accelerometry or a score
of < 22 on the Montreal Cognitive Assessment (MoCA) or <18
on the MoCA blind [14].

Recruitment
Participants are recruited using flyers and advertisements posted
in the local VA hospital common areas and in clinic spaces
likely to serve individuals meeting the eligibility criteria.
Additionally, targeted recruitment letters are sent to potentially
eligible veterans inviting them to participate in the study, and
participants are recruited from lists of veterans who participated
in other research studies and expressed interest in being
contacted for future studies.

Ethical Considerations
All participants provide informed consent, and the protocol was
approved by the VA San Diego Health Care System institutional
review board and R&D Committee (protocol 1227858). Data
are deidentified, and key linking participant identifying
information to data is kept on a secure server that is only
accessible by the research team. Participants receive up to US
$200 compensation for participation in the study based on EMA
survey response rates and accelerometer wear rates. Specifically,
participants receive US $15 for completing the baseline
assessment, US $15 for returning devices at follow-up, US $2
for each end-of-day survey, and US $1 for each in-the-moment
survey. Participants also receive an additional US $15 for
completing 75% (52/70) of EMA questions, an additional US
$20 for completing 100% (70/70) of EMA questions, an
additional US $15 for wearing their accelerometer for at least
20 hours a day for 75% (10/14) of days, and an additional US
$22 for wearing their accelerometer at least 20 hours a day for
100% (14/14) of days. Finally, participants receive a copy of
their blood glucose data report collected from the CGMs worn
during the study.

Procedures
An overview of data collection procedures is shown in Figure
2.

JMIR Res Protoc 2023 | vol. 12 | e53874 | p. 3https://www.researchprotocols.org/2023/1/e53874
(page number not for citation purposes)

Wooldridge et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Figure 2. Overview of data collection procedures.

Prescreening
Initial screening for interest and eligibility takes place in person
or via telephone by the study coordinator. Participants are given
an overview of the study and, after providing verbal consent,
are screened with a questionnaire covering the inclusion and
exclusion criteria. The study coordinator also reviews the
veteran’s electronic health record for eligibility criteria. Veterans
who are not excluded based on the initial screen and who express
interest in participating in the study are invited for continued
evaluation of eligibility and the baseline assessment either in
person or via a video call.

Baseline Assessment Visit
Participants provide written informed consent and Health
Insurance Portability and Accountability Act (HIPAA)
authorization, followed by the Mini International
Neuropsychiatric Interview [15] and the battery of baseline
assessments. Participants download the RealLifeExp app
(LifeData, LLC) to their phones or are provided with EMA
devices with the app already downloaded. Participants are
trained in the EMA procedures, including how to operate the
application, the meaning of all questions and response choices,
the timing of the prompts, and procedures for responding to
prompts. Each participant is provided with written information
on responding to EMA surveys and contact information for
crisis lines and all study staff. We also provide participants with
an Actigraph wGT3X-BT (Actigraph, LLC) accelerometer and
instructions for use. Participants are asked to wear the
accelerometer for 14 consecutive days during the EMA period.
Participants are also provided 2 CGMs (G6pro, Dexcom) that
each last for 10 days, the first of which is placed by the research
coordinator on the participant’s right abdomen. Participants are
instructed to place the second CGM on their left abdomen on
day 9 of the study and remove the first CGM on day 10. CGM
data are blinded to participants. Participants already using a
CGM will also be asked to wear the study CGMs. Following
the baseline assessment visit, participants practiced with the
EMA device and accelerometer at home independently for 24

hours. The study team will be available to help the participants
in problem-solving any barriers to participation identified during
the 24-hour training period.

Ambulatory Assessment Procedures
After the 24-hour training period, participants complete 14 days
of EMA data collection in which they respond to a set of
questions on comorbid affective symptoms, social context, and
daily activities 5 times throughout the day, including 1 longer
end-of-day survey that also contains questions pertaining to
social support and daily T2D self-management behaviors.
Prompts are delivered randomly within 2-3–hour time windows.
Participants choose between 3 response window options: early
(prompts delivered approximately between 7 AM and 7 PM),
standard (prompts delivered approximately between 8 AM and
8 PM), and late (prompts delivered approximately between 10
AM and 10 PM). Research staff contact participants after 24
hours, 7 days, 9 days (day of CGM switch), and on day 14 to
check in about any issues. Additionally, research staff
continually monitor participants’ response rates to EMA survey
questions and accelerometry wear time using remote dashboards.

Follow-up Visit
Participants return their accelerometer and CGM sensors to the
research team after the 14-day data collection period and
complete forms for compensation. The first 6 participants
completed brief interviews about their experiences in the study,
experiences with the EMA platform, completing EMA items,
and wearing the accelerometer and CGM.

Measures

Baseline Assessment
Participants complete standardized measures of stable contextual
factors including social support, diabetes-specific factors, mental
health symptoms, self-management behaviors, functioning, and
quality of life. Participants also complete a 24-hour diet recall
interview and physical functioning assessment. The full baseline
assessment battery is shown in Multimedia Appendix 1 [14-36].
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Ecological Momentary Assessment
EMA items are shown in Multimedia Appendix 2 [34,37-45].
Items were adapted from existing standardized measures or
prior EMA studies when possible. Items were refined based on
performance in terms of within-person versus between-person
variability and interviews conducted in our pilot study and the
initial 6 participants of this study.

Actigraphy
Actigraph wGT3X-BT accelerometers assess time spent in light,
moderate, and vigorous activities as well as total physical
activity counts between each within-day assessment interval
and averaged across each day [46]. Total activity counts will
be computed for the 60 minutes before and after each prompt,
and total activity counts will be computed for each day.
Accelerometers will also assess sleep including total sleep time,
sleep efficiency, and sleep latency. Accelerometer recordings
are time stamped to be combined with EMA data at each prompt.
A minimum of 20 valid hours a day will be considered as a
valid day for both activity and sleep. A minimum of 10 hours
a day will be considered a valid day for activity only.

Continuous Glucose Monitoring
Blinded Dexcom G6pro CGMs are used to assess the measures
of glycemic management including glycemic management
indicator, glycemic variability, percent time in range, percent
time in low, percent time in very low, percent time in high, and
percent time in very high blood glucose ranges.

Analytic Plan

Protocol Refinement
Data from the initial 6 participants along with their interview
responses were used to inform modifications to the protocol.
Interview responses were summarized in a table and reviewed
with the study team. Response rates for EMA surveys and the
number of valid accelerometer and CGM wear days were
computed. Intraclass correlations (ICCs) were computed for all
EMA items to examine the proportion of the total variance in
each EMA survey item attributable to between-person
differences versus within-person (ie, day to day) variability.

Data Cleaning and Preliminary Analyses
EMA data will be included for all participants completing at
least 30% (21/70) of programmed EMA assessments.
Additionally, the pattern of missing data will be examined to
determine whether missing values are random or systematic
omissions. The proportion of participants who complete >80%
(56/70) of assessments (including momentary and daily
assessments) and the overall dropout rate will be computed. We
will examine data completeness using a paired t test to evaluate
whether participants completed fewer EMA surveys during the
second half of the study than during the first half.

We will examine descriptive statistics for all study variables as
well as inspect scatterplots subject by subject. Continuous
outcome variables will be screened for normality. We will
examine bivariate relationships between a set of potential
covariates (eg, gender, age, race, comorbid conditions, and
diabetes-specific factors) and the primary outcomes. These

significant covariates will be included simultaneously in
multilevel models (MLMs).

Primary Analyses

Overview

For aims 1-3, we will estimate MLMs [47]. Models will be
estimated with up to 3 levels (prompt, day, and person) with
the full-information maximum likelihood method, the
between-within method for the denominator degrees of freedom
option, and the unstructured variance-covariance matrix for the
random effects and residuals. For aim 4, we will use network
analysis.

Aim 1: Use EMA to Examine How Daily and Within-Day
Fluctuations in Comorbid Affective Symptoms Influence
Engagement in Physical Activity, Other Diabetes
Self-Management Behaviors, and Glycemic Management

To examine the concurrent association between within-day
comorbid affective symptoms and engagement in physical
activities, we will use MLM to test whether comorbid affective
symptoms (depressed mood, stress, and pain) are associated
with concurrent (ie, from the same prompt) engagement in
physical activity. Physical activity will be assessed using both
EMA-reported engagement in physical activity at each prompt
(EMA survey) and accelerometer-assessed minutes spent
performing physical activity at each prompt interval (total
activity counts). The within-person (level 1, prompt-level)
version of each comorbid affective symptom predictor variable
(ie, depressed mood, stress, and pain) will be entered into each
model to partition the variance allowing for the interpretation
of within-person results. The within-person terms will be
centered on the person-mean, or the participant’s mean value
of each comorbid symptom predictor across all prompts for that
day, and represent the deviation in each prompt’s comorbid
affective symptoms as compared to that individual’s mean value.
Within-person comorbid affective symptoms averaged across
each day will be included in level 2 (day level). To examine the
direction of the association between daily comorbid affective
symptoms and daily engagement in future physical activities
(EMA survey and accelerometry), we will test multilevel
autoregressive cross-lagged path models. These cross-lagged
models will examine whether EMA measurements of each
comorbid symptom will predict time spent in physical activities
the following day while controlling for the effects of time spent
in physical activities the previous day, and also whether time
spent in physical activities predicted subsequent comorbid
affective symptoms after controlling for previous symptoms.
In both concurrent and cross-lagged models, we will include
covariates in level 3 (person level) to control for between-person
differences in these characteristics. We will use an analogous
approach for other diabetes self-management behaviors
(medication taking, blood glucose monitoring, and diet behavior)
and glycemic management (time in range and glycemic
variability).
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Aim 2: Examine Social Support as it Relates to Physical
Activity, Diabetes Self-Management, and Glycemic
Management

Similar to aim 1, we will examine whether social interactions
(ie, alone or with someone else; level 1), companionship or
emotional social support (level 2) and instrumental or
informational social support (level 2) obtained from EMA
surveys are each associated with time spent in concurrent and
future physical activity (EMA survey and accelerometry) using
MLM. We will include covariates in level 3 (person-level) to
control for between-person differences.

Aim 3: Capitalize on the Advantages of Intensive
Longitudinal Data by Exploring Relationships Among Other
Within-Person Time-Varying Factors, Social Contextual
Factors, Between-Person Demographic and T2D-Specific
Characteristics, and T2D Self-Management Behaviors That
May Impact Daily Functioning and Quality of Life

We will examine the relationship between the between-person
demographics and diabetes-specific characteristics that may
impact daily activities and quality of life using the statistical
approaches described above. We will examine the relationship
between time-varying comorbid affective symptoms (depressed
mood, stress, and pain) and social context (social support and
social interactions) with other diabetes self-management
behaviors including exercise, diet behaviors, blood glucose
monitoring, and medication taking from EMA questions
modified using the same statistical approaches described above.
We will also examine whether social contextual factors moderate
the relationships between comorbid affective symptoms and
each outcome variable (physical activity, diabetes
self-management behaviors, and glycemic management).

Aim 4: Leverage Intensive Longitudinal Data to Explore
Temporal Relationships Among Study Variables Using
Network Analysis

Network analysis will be conducted to visualize, understand,
and compare the associations and covariances among
time-varying study variables (eg, comorbid affective symptoms
and social contextual factors), physical activity, other diabetes
self-management behaviors, and glycemic management. We
will estimate within-person networks and between-person
networks based on variables in our conceptual model [48]. We
will estimate and graph network models in which associations
between variables included in the network are drawn if they
correlate after controlling for all other variables in the network.
Networks will be computed based on partial correlation methods
[48]. We will create between-person networks by averaging
values from each participant for each physical activity variable,
each self-management behavior, and each time-varying factor
across the 14 (daily) or 70 (momentary) time points. We will
create within-person networks by subtracting the mean of each
participant’s score across all time points, such that we estimate
a network of interrelationships, centered on each person’s
average value during the study. This will allow us to test whether
deviations from the mean level for a given variable are
associated with variations from the mean of other variables. We
will also explore whether network patterns differ based on

between-person characteristics (eg, sex and insulin use) that
could influence the associations between factors in the network.

Sample Size
To estimate the sample size needed to detect statistically
significant effects for the outcomes outlined in aim 1, we used
a power program EMAtools, a software specifically designed
for EMA data, prior research, and estimates of response rates
from our pilot data. There is little prior research with similar
populations in terms of examining within-person variability of
diabetes self-management behaviors and glycemic management.
In terms of physical activity, prior research suggests that we
should expect medium effect sizes for aim 1 and
small-to-medium effect sizes for aim 2 [37,49]. ICCs for
physical activity in similar populations range from 0.12 to 0.34
[49,50]. Specifying 14 days of data collection, and 5 momentary
prompts per day, showed that with 100 participants, we are
adequately powered to detect the expected effect sizes for aim
1 and small-to-medium effect size for any given outcome (ie,
aims 2-3) at 80%. Additionally, we are powered to detect
small-to-medium effect sizes with response rates as low as 75%.
Network analysis (aim 4) is a relatively new field and research
on power requirements is ongoing, but prior studies have found
that as few as 30 participants are needed for adequate power to
detect variability in network structures [51]. Taken together,
the target sample size for this study is 100, with a maximum of
7000 EMA survey responses. Conservatively estimating a 75%
response rate, this target would produce 5250 completed EMA
surveys that can be combined with corresponding accelerometry
and CGM data points. Data from this study can be used in a
Monte Carlo simulation to more precisely determine the most
appropriate sample size for future studies.

Results

The study was funded by the Department of Veterans Affairs
Rehabilitation Research and Development Service for 5 years.
Enrollment began in September of 2022 to collect a sample of
6 test participants which informed subsequent modifications to
the protocol. Enrollment restarted in March of 2023 and is
planned to be completed in April 2025. Results are planned to
be analyzed and published in March 2026.

Among the 6 test participants, the overall EMA response rate
was 87% (range 74%-95%). The response rate for the EMA
survey including daily items (67%, range 21%-93%) was lower
than the earlier shorter EMA surveys (89%, range 81%-96%).
The mean rate of valid accelerometer wear of at least 20 hours
per day was 93% (SD 11%; range 71%-100%), and CGM data
were available for 91% (SD 17%) of days on average (range
57-100). Participants generally reported few barriers to
completing EMA surveys but noted that the random timing of
questions made it difficult to plan around, and the end-of-day
survey was long. Two participants reported accelerometers were
uncomfortable at times and 1 participant’s second CGM did not
collect data. Two participants reported that survey items
reminded or motivated them to engage in diabetes
self-management behaviors.
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Discussion

Summary
There are very few EMA studies examining physical activity
and other self-management behaviors in T2D, and there are no
studies that we are aware of that examine daily objective
physical activity, EMA-assessed self-management behaviors,
and CGM-assessed glycemic management among veterans with
T2D. Furthermore, the combination of accelerometry and EMA
provides both objective and subjective assessments of overall
physical activity levels while also distinguishing among activity
types.

Methodological Challenges and Decisions
Modifications to the design of this protocol were made based
on a prior pilot study and our test participants [52,53]. Based
on response rates lower than 80% and participant feedback from
our test participants, we reduced the number of questions
delivered at each EMA to 1 per construct. Given our interests
in within-person variability, we examined ICC values,
representing the amount of within-person versus between-person
variability of each item, to inform decisions about which items
to drop. Items with lower ICC values, representing greater
within-person variability, were favored. Participants in our target
population vary in terms of occupational and retirement status
and thus participants varied in terms of what times during the
day were most ideal for having EMA prompts delivered. To
balance variability among participants and capture participants’
typical waking hours and response rates, we decided to offer 3
time window options. Participants also requested to know the
exact time EMA prompts would be delivered; however, we
decided to keep prompt delivery within random time windows
to best capture participants’ experiences across the day.

Social desirability and measurement reactivity pose challenges
to assessing daily diabetes self-management behaviors. We
initially adapted the Summary of Diabetes Self-Care Activities
Assessment scale [16] for daily use but found little variability
in responses from participants, and found that most participants
endorsed engaging in all self-management behaviors. With our
initial test participants, we tried including a response option
“this survey reminded me to complete X behavior” to gauge

reactivity bias; however, no participant selected this option.
Additionally, participants reported in interviews that they found
the assessment helpful to their diabetes management. We added
a component to our instructions emphasizing that we are not
intending to change their behaviors in this study. We also
modified dichotomous rating scales to be continuous (0-100)
to capture variability in behaviors and added new dietary items
that included representative food groups without labeling the
nutritional value of the food to reduce social desirability biases.
We also adapted much of our protocol for remote delivery;
however, to date, many participants choose to complete baseline
assessment in person.

Significance
Diabetes is a significant and drastically growing problem among
veterans [54] and is related to disability, poor quality of life,
and substantial health care costs. Most diabetes self-management
activities take place outside of medical visits; however, factors
related to self-management are only assessed at the time of
medical visits, likely missing large amounts of variability. This
study targets this problem by examining time-varying influences
of daily diabetes self-management behaviors and daily life
functioning, in real-time, in veterans’ own environments.

Results will identify barriers and facilitators of diabetes
self-management that when intervened may unleash a cascade
of improvement through their interrelationships with other
factors. For example, if comorbid affective symptoms are
important predictors of physical activity or other
self-management behaviors, interventions for T2D management
that include additional evidence-based strategies for targeting
comorbid symptoms, such as pain management, may need to
be evaluated. Adaptive just-in-time interventions can be
developed to deliver personalized patient-centered feedback in
real time. For example, an intervention could deliver a
behavioral activation strategy when a veteran reports high levels
of depression. Interventions can be designed to include
appropriate timing of prevention strategies or the use of
supportive services to help break self-sustaining cycles of poor
functioning. Furthermore, assessment tools developed from this
study could inform clinical decision-making and treatment
planning that considers barriers to self-management that occur
outside of medical visits.
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