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Abstract
Aims—Despite the known benefits, 60% of individuals with diabetes do not engage in regular
physical activity (PA). This pilot study tested the effects of a counseling intervention using
continuous glucose monitoring system (CGMS) feedback on PA self-efficacy, PA levels, and
physiological variables.

Methods—Adults (N = 52) with type 2 diabetes (non-insulin requiring, inactive) were randomized
to intervention (n = 27) or control (n = 25) groups. Both groups received 90 min of diabetes education
with a follow-up phone call 4 weeks later. The intervention group also received counseling derived
from self-efficacy theory. This intervention included feedback on each participant’s CGMS graph
and used role model CGMS graphs to clearly depict glucose reductions in response to PA. Outcomes
were assessed at baseline and 8 weeks.

Results—Participants receiving the intervention had higher self-efficacy scores than the control
group for sticking to activity/resisting relapse at 8 weeks (p < 0.05), indicating more confidence in
maintaining a PA program. Intervention group participants light/sedentary activity minutes decreased
significantly (p < 0.05), moderate activity minutes increased significantly (p < 0.05), and, HbA1c
and BMI decreased significantly (p < 0.05).

Conclusions—These data suggest that PA counseling interventions using CGMS feedback for
individuals with type 2 diabetes may improve PA levels and reduce risk factors for diabetes-related
complications.
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1. Introduction
Physical activity is a cornerstone of diabetes treatment, but changing physical activity behavior
is difficult for individuals with type 2 diabetes [1,2]. Understanding behavior change has been
improved by behavioral theories, such as social cognitive theory (SCT) [3] for which self-
efficacy is a major construct. The basic premise of self-efficacy is that changing and
maintaining behaviors are functions of expectations about one’s ability to perform a certain
behavior and one’s expectations of the resulting outcomes. Perceptions or beliefs about self-
efficacy, in part, influence all aspects of behavior, including initiating it, ending it, the effort
expended, and how long it will be maintained in the face of obstacles [4].

Efficacy beliefs are dynamic, task specific, and influenced by four primary sources: personal
experience, verbal persuasion, vicarious experience/role models, and physiological self-
appraisal [4]. First, performance accomplishments are derived from the experience of
mastering a behavior. Second, self-efficacy is enhanced by strong verbal encouragement
regarding the benefits of a behavior and progress in achieving the behavior. Third, one learns
from the vicarious experience of observing another’s success, particularly by a credible role
model. Last, self-efficacy beliefs are developed through one’s physiological and affective
states. Feedback given to the individual concerning how s/he is responding to the effects of the
behavior can strengthen one’s sense of self-efficacy. Self-efficacy has been shown to predict
several health-related behavioral changes [4], including physical activity behavior in
individuals with diabetes [5]. Despite the contributions of SCT to understanding changes in
physical activity behavior, few theory-based interventions targeting physical activity in
individuals with diabetes have proven practical, teachable, and effective [6–8].

Most sedentary people with type 2 diabetes can safely benefit from a moderate-intensity
physical activity program. Moderate-intensity activities such as brisk walking generate 40–
60% of maximum oxygen uptake [9,10] and have been associated with reduced risk of coronary
heart disease [11], stroke [12,13], and insulin resistance [14]. These beneficial effects are
associated with decreases in body weight, blood pressure (BP), serum cholesterol, and
improved glucose tolerance [15]. Modest increments in physical fitness can reduce the risk of
overall mortality twofold [16] and while difficult can be incorporated into a daily routine,
regardless of income or race [17,18].

An important component of behavioral change programs can be new technologies that provide
feedback on the body’s internal responses. One type of technology that may serve in counseling
people with diabetes about changing physical activity is the continuous glucose monitoring
system (CGMS). The CGMS produces a 72-hour plot of an individual’s glucose levels and
allows for input of events such as physical activity, meals and finger stick glucose values. The
CGMS graphs can be used to teach people with diabetes about interactions between diet,
physical activity, medications and glucose levels. Based on established behavioral change
theory [4] and known benefits of physical activity, the purpose of this study was to determine
whether using CGMS technology with counseling can facilitate short-term changes in physical
activity and self-efficacy behavior.

2. Aims
The aim of this randomized controlled pilot study was to test the effect of a counseling
intervention using CGMS technology to change physical activity behavior in individuals with
type 2 diabetes. Outcome measures were physical activity self-efficacy, physical activity
levels, glycemic control, blood pressure (BP), HbA1c, and body mass index (BMI).
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3. Subjects
Participants were recruited from two health systems in western Massachusetts. Individuals
included in the trial had to meet the following criteria: (1) known history of type 2 diabetes,
(2) >18 years old, (3) not engaged in physical activity more than 2 days/week, (4) HbA1c
>7.5%, (5) not receiving insulin, and (6) able to read and speak English. Exclusion criteria
were (1) inability to walk 0.25 miles in10 min, (2) taking glucocorticoids, or (3) failing
historyand physical activity pre-screening evaluation including a 12-lead ECG with ST
changes; history of chest pain or pressure, dyspnea on exertion, or unexplained gastrointestinal
complaints; uncontrolled BP (resting systolic >200 mmHg or diastolic >110 mmHg); resting
tachycardia (100 beats/min); autonomic neuropathy (orthostatic BP followed by >20 mmHg
Hg fall in systolic BP upon standing, resting tachycardia of >100 beats/min and fixed R-R ratio
on ECG); and neuropathy (inability to detect sensation with a 5.07 monofilament, loss of
vibratory sensation and absent deep tendon reflexes). All medication adjustments were left up
to the discretion of subjects’ providers based on clinical indications.

4. Materials and methods
Written informed consent was obtained from each participant in accordance with study
protocols and institutional review boards from University of Massachusetts Worcester,
Baystate Health System, and Berkshire Health System. Of 231 participants assessed, 52 were
enrolled (Fig. 1). Since this was a pilot study of the intervention, a target convenience sample
of 52 was used and a post hoc power analysis was performed.

4.1. Randomization
Participants were assigned (1:1) to experimental or control groups using a computer-generated
4-block randomization schedule (Fig. 1) generated by the study’s statistician. After enrolling
participants and obtaining informed consent, one investigator opened sealed, numbered,
opaque envelopes containing group assignment. The investigators, participants, and a single
interventionist for both groups were not blinded to group assignment.

4.2. Outcome measures
4.2.1. Physical activity self-efficacy—Confidence in one’s ability to change physical
activity behaviors was measured by the Self-efficacy for Exercise Behavior (SEBS) [19]. The
12-item SEBS has two subscales: resisting relapse/sticking to it (5 items) and making time for
exercise (7 items). Self-reported responses to the SEBS are rated on a Likert-type scale from
1 (“I know I cannot do it”) to 5 (“I know I can do it”), with higher scores indicating greater
self-efficacy. Internal consistency reliability was 0.83–0.85 in a college-age population [19],
but was higher (0.91) in middle-aged women engaged in moderate or higher intensity physical
activity [20]. Factor test–retest reliability was 0.68. Resisting relapse/sticking to it and making
time subscales were significantly correlated with reported participation in vigorous activity
(r = 0.32, p < 0.001; r = .40, p < 0.001, respectively) [19]. The most recent version of the SEBS
was used in this study which can be found at the following web site
(http://www.drjamessallis.sdsu.edu).

4.2.2. Physical activity levels—We measured physical activity using accelerometers
which detect movement and electronically record activity counts, a product of movement
frequency and intensity, within an interval of time (e.g. over 1 min). These devices accurately
record physical activity levels [21] and are preferable to activity logs or questionnaires because
they minimize recall bias [22], floor effects [23], and different perceptions of light, moderate
or vigorous physical activity [24]. Activity monitors are accurate for sedentary and upright
locomotion (i.e. walking, jogging, running), but less accurate for activities such as weight-
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lifting, swimming and cycling [25]. Since walking is the preferred type of physical activity in
adults with type 2 diabetes [12] and previous research has supported the use of activity monitors
to measure physical activity in individuals with diabetes [7,26–28], we chose to objectively
measure physical activity with ActiGraph uniaxial accelerometers (Manufacturing
Technologies Incorporated, Fort Walton Beach, FL). The monitor was secured by a strap at
the participant’s right waist and programmed to collect activity counts at 1-min intervals over
7 days. Information from the activity monitor was imported into ActiGraph software (DOS
RIU256K.EXE, software 2.27) for analysis. Freedson’s [21] cut points were used to quantify
the intensity of physical activity: sedentary (<499), light activity (500–1951), moderate activity
(1952–5724), and vigorous activity (≥5725 counts).

4.2.3. Blood pressure—BP was measured pre- and post-intervention with an aneroid BP
monitor after 5 min rest (minimum) at the same approximate time of day.

4.2.4. BMI and HbA1c—Body mass index (BMI) was calculated as weight (kg)/height
(m2). Weight in kilogram to the nearest 0.1 kg was measured using the same designated
standing scale in each clinic. Participants were asked to wear light indoor clothing and to
remove their shoes prior to weight measurement. Height was measured to the nearest 0.5 cm.
HbA1c levels were assayed by high-pressure liquid chromatography (Bio-Rad variant) using
HPLC methods according to standard clinical methods.

4.3. Procedures
After participants were randomized to groups, they were assessed for outcome measures at two
times: baseline and week 8. Baseline measures were demographic data, physical activity self-
efficacy, BP, BMI, and HbA1c. At baseline, all participants were instructed about and fitted
with physical activity monitors, which were worn for 7 days. During week 1, both groups
received individualized diabetes education (details below). A one on one educational format
was chosen for the initial trial of this intervention because it was unknown whether or not
participant similarity in terms of cultural background, individualized clinical CGMS profiles,
and physical activity counseling might lend itself to group education. [29]. Participants in both
groups were encouraged to solve problems and set diabetes-related goals. At week 4, both
groups received a phone call to reinforce counseling. At week 7, participants again wore activity
monitors for 7 days and baseline measures were repeated at week 8.

4.4. Control group education
The control group received 90 min of individualized diabetes education based on major
components from the International Diabetes Center curriculum [30]: diabetes physiology, diet
strategies (both groups received the same dietary information), glucose testing, risk reduction,
foot care, and a brief review of a physical activity brochure with a walking plan [31].

4.5. CGMS physical activity intervention
The intervention group received not only the activity monitor at week 1, but also the CGMS
monitor with instructions. Three days later, the CGMS monitors were removed. The
intervention group participants received 90 min of individualized education including
educational topics covered in the control group intervention and the CGMS counseling. This
counseling protocol was designed to change efficacy beliefs about physical activity in five
steps: (1) review CGMS graphs with each participant, (2) outline benefits of physical activity,
(3) assess confidence in changing physical activity, (4) prescribe physical activity program,
and (5) discuss normal responses to starting a physical activity program. The first step provided
not only feedback on the participant’s own expected areas of activity-related glucose reduction
(performance accomplishment), but also examples of CGMS graphs and stories from role
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models to show activity-related glucose reductions (vicarious experience). In the second step,
the interventionist offered verbal persuasion of the cardiac-, diabetes-, and health-related
benefits of physical activity. In the third step, participants were asked to rate their confidence
to increase their physical activity on a 1–10 scale and this information was used to discuss
participants concerns about increasing their physical activity. In the fourth step, the
interventionist reviewed ADA recommendations for physical activity, discussed physical
activity goals, and wrote an individualized prescription for a physical activity program
targeting moderate-level physical activity (e.g., walking 30 min most days of the week) that
was compatible with physical limitations or co-morbid illnesses (performance
accomplishment). In the last step, normal responses to a new activity program were discussed
(physiological feedback).

4.6. Statistical analysis
Baseline comparisons between the control and intervention groups were analyzed by
parametric (t-test) and non-parametric statistics (Mann–Whitney U). Demographic and
outcome variables were described using frequency distributions and appropriate summary
statistics for central tendency and variability. Differences between groups were analyzed by
parametric (t-test) and non-parametric (Wilcoxon test for within-group changes; Mann–
Whitney for between-group changes) statistics. Although some distributions in this data set
were slightly skewed, non-parametric equivalent tests yielded the same significance as
parametric t-test. Therefore, changes in outcome variables from pre- to post-intervention were
analyzed as paired t tests for within-group change and two-sample t-tests for between-group
changes. All analyses were performed using SPSS (version 11).

5. Results
5.1. Participants

Of the 52 subjects who enrolled in this study, 46 completed the protocol (Fig. 1). The control
and intervention groups did not differ at baseline in either demographic characteristics or
outcome variables (Table 1). Most participants were white and obese, with a mean age of 57
years, an 8-year history of diabetes, and suboptimal glycemic control. Two participants were
unable to complete the study, one developed hypertension and exertion-induced dyspnea and
one incurred a knee injury (Fig. 1).

5.2. Physical activity self-efficacy
Participants in the intervention group significantly improved from pre- to post-intervention in
their mean scores for self-efficacy on the SEBS “stick to it” subscale. This improvement in
self-efficacy was significant not only within the intervention group (p < 0.05), but also between
the two groups (p < 0.05, Table 2).

Although the mean self-efficacy score for the “Making time” for exercise subscale showed a
non-significant increase for participants in the intervention group, this score decreased
significantly (p < 0.05) for the control group (within-group change). The between-group change
in mean self-efficacy scores for this subscale was not significantly different.

Reliability of the SEBS, as measured by Cronbach’s α, was calculated for 52 and 45 participants
at pre-intervention and post-intervention, respectively. The reliabilities for the “Making time”
subscale were low (α = 0.64) at pre-intervention and high (α = 0.85) at post-intervention. In
contrast, the reliabilities of the “Stick to it” subscale were high at both pre- and post-
intervention (α = 0.87 and α = 0.94, respectively). Similarly, the reliabilities for the total scale
at pre- and post-intervention were 0.89 and 0.84, respectively. Only one instrument question,
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“Attend a party only after exercising,” had a low corrected item-total correlation (0.17) at pre-
intervention. Deleting this item would have improved the alpha to 0.76.

5.3. Physical activity levels
Activity counts of the intervention group increased significantly from pre- to post-intervention
(p < 0.05, Table 2), but the between-group difference was not significantly different and may
be attributed to the large standard deviations observed in this data. The amount of sedentary
and light activity decreased significantly within the intervention group (p < 0.05) and between
groups from pre- to post-intervention (p < 0.05). Moderate-intensity activity significantly
increased from pre- to post-intervention within the intervention group (p < 0.05) and between
groups (p < 0.05). While not significantly different at the 0.05 level, the intervention group
appears to have lower activity counts and moderate activity at baseline than the control group.
Neither group on average reached the recommended 30 min of moderate activity per day. Of
the 28 individuals who had an increase in moderate activity minutes, 19 of 21 (90.5%) were
in the intervention group while only 9 of 25 (36%) were control group participants (p < 0.05).

5.4. Blood pressure
Systolic BP showed a near-significant decrease (p = 0.05, Table 2) within the intervention
group from pre- to post-intervention, and a significant decrease between groups (p < 0.05). In
contrast, diastolic BP did not change within either group or between-groups from pre- to post-
intervention. More participants in the intervention group had an increase in their BP medication
(19%) than in the control group (4%), and this difference was significant (p < 0.05). When
participants with a change in BP medications were removed from the analysis, the change (pre-
to post-intervention) in systolic BP between groups was no longer significant.

5.5. Glycemic control
HbA1c levels improved in both groups from pre- to post-intervention. However, only
intervention participants’ HbA1c decreased significantly (p < 0.05, Table 2) from pre- to post-
intervention. Furthermore, the between-group difference was significant (p < 0.05), supporting
the counseling intervention impact on glycemic control. More participants in the control group
(20%) had a dose increase of diabetes medications than those in the control group (14.3%), but
this difference was not significant. The between-group difference remained significant (p <
0.05) after removing participants whose dose of diabetes medications had been increased.

5.6. BMI
Mean BMI decreased from pre- to post-intervention in both groups, but this decrease was
significant only in the intervention group (p < 0.05, Table 2). In addition, the between-group
decrease in BMI was significant (p < 0.05). While not significantly different at the 0.05 level,
the intervention group appears to have a greater BMI at baseline than the control group.

5.7. Effect sizes
Effect sizes were calculated and showed a range of small to large effects using Cohen’s criteria
[32]. Small effect sizes were found for activity counts (0.22), sedentary/light activity minutes
(0.19), self-efficacy “Making time” subscale (0.07) and diastolic BP (0.06). Medium effect
sizes were shown for HbA1c (0.39), self-efficacy “Stick to it” subscale (0.38), BMI (0.36),
systolic BP (0.33). Only one variable, moderate activity minutes (0.72), had a large effect size.

6. Discussion
Unlike standard individualized diabetes education, the CGMS physical activity intervention
was innovative because it provided each individual feedback on their unique glucose response
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to physical activity and each participant could see the potential to improve this response by
viewing CGMS role model data. As a result, outcomes of this pilot study revealed that the
intervention group participants had more confidence than control group participants in their
ability to stick to a regular physical activity regimen and they achieved lower HbA1c, lower
BMI, and higher physical activity levels, with less time spent in light activity and more time
spent in moderate level activity pre- to post-intervention. These findings are similar to those
of other studies in which individualized, theoretically derived interventions increased physical
activity levels [6,8,27,33], decreased BP [6,27], decreased HbA1c [6,27] and decreased BMI
[6] of individuals with type 2 diabetes. Unlike this study, the control groups in those studies
were not given standardized diabetes education, but were given routine medical care [6], an
exercise leaflet [27], or no information [8,33]. Both groups in this study received components
of the International Diabetes Center curriculum, which includes diet, exercise, glucose
monitoring, and foot care with behavioral counseling strategies, such as goal setting [30]. A
recent meta-analysis reported that studies emphasizing exercise behaviors had greater impacts
on HbA1c than those targeting multiple self-management behaviors [34]. Our behavioral
intervention utilizing CGMS to focus on physical activity is consistent with these findings and
raises the possibility that adding CGMS may have enhanced the behavioral component.

The predictability of self-efficacy has been demonstrated for several diabetes self-care
behaviors [35–37], but changes in self-efficacy behavior have not typically been included in
physical activity intervention studies on individuals with type 2 diabetes [38]. However,
physical activity self-efficacy (both “Making time” and “Resisting relapse”) significantly
increased at 8 weeks and 6 months after a behavioral intervention targeting physical activity
in individuals with type 2 diabetes (N = 358); these changes were not significantly different at
1 year [39]. The participants of that study had a variety of health conditions, including diabetes.
The intervention included two appointments with a general practitioner and two follow-up
phone calls by a physical activity counselor over 8 weeks. Despite these differences, our results
and those of VanSluijs et al. [39] are consistent in demonstrating that self-efficacy is a
modifiable behavioral variable. Furthermore, our findings extend those of the previous study
[39] by demonstrating that physical activity levels can be increased to moderate levels by
designing an intervention that targets participants’ self-efficacy for physical activity and uses
feedback from a continuous physiological measurement.

Physical activity levels in our study improved significantly over time within and between
groups, but most participants did not reach the 30 min of moderate-level activity per day
recommended by the ADA, American College of Sports Medicine [9,10], and the study
curriculum. It is unclear why this recommended target was not attained. One possibility is that
the activity monitor did not capture participant activities such as bicycling, weight lifting, and
swimming. Several intervention group participants set goals for these activities, although only
a few subjects recorded them on the activity monitor log. Another possibility is that insufficient
emphasis was placed on attaining the goal of 30 min/day despite both groups receiving sample
walking plans to achieve this goal. Nine participants in the control group, in comparison to 19
in the intervention group, increased their activity levels from baseline. This finding contrasts
to other studies that have shown a decrease in physical activity over time in control group
participants when individuals received an exercise leaflet [7] or no information [8,33], but is
similar to findings in another study that provided routine care [6]. Control group participants
that improved their physical activity levels in our study might have responded to the 90 min
routine counseling and walking brochure because they were at a stage of readiness to make a
change in behavior. However, stage of change was not measured in this study.

Our results differ in some aspects from those of a randomized control study on a physical
activity intervention in 70 individuals with type 2 diabetes [27]. Like our results, physical
activity levels, measured by both activity monitor (counts/week) and 7-day physical activity
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recall (min/week), increased significantly for intervention group participants. However, 22 of
30 (73%) experimental participants reached the recommended 30 min/day compared to only
4 of 31 (13%) of control group participants. Although different methodologies of measuring
activity between our study and Kirk et al. [27] make direct comparisons difficult, both studies
show an increase in physical activity in response to the behavioral intervention. Furthermore,
we were able to quantify the amount of time spent at different activity levels. In contrast to the
current study, Kirk et al. [27] categorized participants by stage of change. While 70 participants
in that study were at the contemplation or preparation stage, 17 were already meeting the
recommended 30 min of daily exercise at baseline [27]. In our study, stage of change was not
measured and our design excluded individuals already physically active more than 2 days/
week.

The significant decreases in HbA1c and BMI from pre- to post-intervention in this study are
consistent with results of two studies on physical activity behaviors, i.e., intervention group
participants had significantly decreased HbA1c [6,27] and BMI [6]. HbA1c decreased 0.31%
over 6 months [27] and 0.60% over 2 years [6]. The large decrease in HbA1c (1.16%) found
in our intervention group may have resulted not only from physical activity counseling, but
also from changes in variables not measured. When glucose levels spiked on individualized
CGMS graphs of intervention group participants, they received dietary education. Because of
this study’s focus on physical activity, dietary changes were not assessed and might have
resulted in a greater change in HbA1c.

BMI decreased 0.53 kg/m2 over the 8 weeks of this study, similar to the 0.40 kg/m2 decrease
found over 2 years in a physical activity counseling study [6] of people with type 2 diabetes.
However, this effect was seen over a much shorter period in our study. In contrast, no significant
decreases were reported in BMI or weight in other studies using individualized, behavioral
counseling to influence physical activity in individuals with type 2 diabetes [8,27,33]. Our
differences in effect on BMI may be attributed to several causes. Participants in other physical
activity studies [6,27], unlike those in our study, were taking insulin which can impair weight
loss. The types of physical activity interventions also differed among the studies, which may
have influenced BMI changes. Lastly, other variables not measured in the studies may have
influenced BMI outcomes. For example, dietary changes such as portion control, choosing
fewer high-calorie foods, or decreased appetite and improved mood related to increased
physical activity may have contributed to our finding of significantly decreased BMI.

Our study results have some limitations. Only short-term outcomes were analyzed; thus,
significant changes in physical activity self-efficacy, physical activity levels, BP, HbA1c and
BMI might not be sustained over a longer time. Furthermore, intervention group participants
may have had more room to improve than control group participants on measures of BMI and
activity levels, since these variables were marginally higher and lower, respectively, at
baseline. The small sample prohibits generalizing findings to a larger group of people with
diabetes and analyzing outcomes by characteristics such as race and gender. Other possible
limitations relate to variables that were not measured including dietary changes, blood glucose
monitoring, and other psychological/sociological constructs (e.g. readiness to change and
quality of life). Moreover, the recent version of the SEBS scale used in this study has new
scoring directions that reduce the item total on the “Making time” self-efficacy subscale and
may account for the non-significant “Making-time” findings. Lastly, neither participants nor
interventionist were blinded to group placement.

In conclusion, it is feasible and beneficial to use CGMS technology to counsel individuals with
type 2 diabetes to change their physical activity behavior. Participants in the intervention group
did not reach the recommended 30 min of physical activity most days per week, but our 8-
week pilot study demonstrates the potential effectiveness of behavioral strategies to change
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physical activity behaviors. This intervention incorporated CGMS feedback into a relatively
brief (90 min) individualized counseling session on physical activity, was shown to be
effective, and may be applicable in ambulatory settings.
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Fig. 1.
– Flow of participants through the trial.
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Table 1
Participant characteristics (N = 52)

Characteristic Control (n = 25) Intervention (n = 27) All (N = 52)

Age (years): mean 3 S.D. 57.0 ± 12.47 57.0 ± 14.56 57.0 ± 13.5
Diabetes duration (years): Mean 3 S.D. 8.5 ± 6.23 8.3 ± 6.31 8.4 ± 6.2
BMI (kg/m2): mean 3 S.D. 33.8 ± 4.86 36.05 ± 6.67 35.0 ± 5.9
HbA1c: mean 3 S.D. 8.4 ± 1.06 8.3 ± 1.23 8.6 ± 1.2
Gender: n (%)
 Female 12 (48) 15 (56) 27 (52)
 Male 13 (52) 12 (44) 25 (48)
Race: n (%)
 White 22 (88) 25 (93) 47 (90)
 African American 3 (12) 2 (7) 5 (10)
Ethnicity: n (%)
 Not Hispanic or Latino 23 (92) 25 (93) 48 (92)
 Hispanic or Latino 2 (8) 2 (7) 4 (8)
Marital status: n (%)
 Single 5 (20) 8 (30) 13 (25)
 Married 15 (60) 14 (52) 29 (56)
 Divorced 2 (8) 4 (15) 6 (12)
 Widowed 3 (12) 1 (4) 4 (8)
Education: n (%)
 Graduate or Professional Training 4 (16) 5 (19) 9 (17)
 College or University Graduate 3 (12) 4 15) 7 (14)
 Partial College Education 7 (26) 10 (37) 17 (33)
 High School Graduate 10 (40) 7 (26) 17 (33)
 Partial High School Education 1 (4) 1 (4) 2 (4)
 Smoking history: n (%) 13 (52) 16 (60) 29 (56)
 Currently smoking: n (%) 0 5 (19)a 5 (1)

a
p < 0.05 applicable.
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