1. ABSTRACT

Recent studies suggest that SMBG use in non-insulin
treated T2DM is often a discouraging and de-motivating
experience, leading to negative attitudes about diabetes
self-care. The Structured Testing Protocol (STeP) study
investigated the impact of structured SMBG use on
changes in HbA1c and diabetes-related attitudes.

In this prospective, cluster-randomized, multi-centered
clinical trial, 483 poorly-controlled (HbA1c =7.50%), in-
sulin-naive T2DM patients were randomized to struc-
tured testing (STG) or active control (ACG). STG subjects
used the ACCU-CHEK® 360° View Blood Glucose Ana-
lysis System to collect/interpret 7-point glucose profiles
over 3 consecutive days. STG patients completed the
tool on a quarterly basis and brought it to medical visits.
STG patients and physicians received standardized in-
struction in SMBG pattern recognition/interpretation.
All STG and ACG patients received free blood glucose
meters andteststrips. Atbaseline, 1,3, 6,9and 12 months,
patients completed self-report measures of diabetes
self-efficacy, diabetes-related autonomous motivation,
and SMBG attitudes. Coupled with significantly greater
HbA1c improvement in the STG over the 12-month study
period, per protocol analyses revealed that STG patients
also evidenced greater gains in diabetes self-efficacy
(p<0.05), became more autonomously motivated for
diabetes care (p<0.05), and achieved a more positive
attitude on the value of SMBG (total SMBG Disinterest
Scale [SDS]; p<0.09) than ACG subjects. Of the 3 SDS
subscales (SMBG distress, SMBG pointlessness, and
SMIBG helpfulness), only change in SMBG distress dis-
tinguished the two treatment groups at 12 months
(p<0.05).

HbAT1c improvement over the 12 months was linked
to gains in diabetes self-efficacy (p<0.002) and a more
positive SMBG attitude (total SDS; p<0.001), with no
significant between-group differences. SMBG use is not
discouraging or de-motivating when both patients and
physicians collaborate to gather, interpret and utilize
structured SMBG data; rather, patients feel more confi-
dent and internally motivated in their diabetes care and
are more positive regarding the value of SMBG.

2. BACKGROUND AND AIMS

= Recent evidence suggests that T2DM patients use
SMBG infrequently and unsystematically’, and that
SMBG use is often associated with negative SMBG atti-
tudes and beliefs, reduced motivation for self-care, and
lower diabetes self-efficacy.* Even among those who
test regularly, many rarely use SMBG data to adjust their
own diabetes care.’ Patients often report that they en-
gage in SMBG for their HCP's benefit and not for their
own.®’

* These studies suggest that SMBG can be burdensome
and discouraging, and that T2DM patients often develop
negative SMBG attitudes and beliefs that can contribute
to a diminished interest and engagement in their own
diabetes care, especially when SMBG is not integrated

Into a comprehensive disease management plan with
their HCR357

= We recently reported the results of a 12-month,
two-arm, cluster-randomized clinical trial (the Struc-
tured Testing Program, or STeP) that assessed an SMBG
intervention in 483 poorly controlled, insulin-naive
patients with T2DM diabetes.? The experimental arm
required that both physicians and patients participate in
a systematic, collaborative program to gather, inter-
pret and utilize SMBG data to make treatment changes.
By 12 months, experimental patients evidenced signif-
icantly greater improvement in glycemic control than
control patients.

= We hypothesized that:

= the collaborative, structured SMIBG protocol, which
was designed to enhance the use of SMBG to drive
treatment decisions, would enhance patients’ sense
of engagement with diabetes, as determined by
Increases in diabetes-specific self-efficacy, autono-
mous motivation to manage diabetes tasks, and pos-
itive attitudes toward SMBQG.

= Positive attitudinal change would be associated with
significant improvements in glycemic control over
the 12-month period.
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3. MATERIALS AND METHODS

* In the STeP study, patients were randomly assigned
to structured testing (STG) or active control (ACG).
STG subjects used the ACCU-CHEK® 360° View Blood
Glucose Analysis System (the “Tool”) to collect/inter-
pret 7-point glucose profiles over 3 consecutive days.
Patients joined with their physicians at each visit to re-
view the completed Tool and interpret their SMBG data.
In ACG, patients also were required to see their physi-
cians quarterly, but no further instructions were given.
Both STG and ACG patients received free blood glucose
meters and test strips.

= At baseline, 1, 3, 6, 9 and 12 months, patients had an
A1C drawn and patients completed self-report meas-
ures of diabetes self-efficacy (Confidence in Diabetes
Self-Care for type 2 patients, or CIDS-12)°, diabetes-
related autonomous motivation (DRAM, as assessed
by the Treatment Self-Regulation Scale)'’, and SMBG
attitudes (SMBG Disinterest Scale, or SDS)''.

= Between-group differences in the three measures over
the 12 months were analyzed using linear mixed models,
repeated measures procedures with study group, age,
gender, ethnicity, visit as fixed effects; and practice site
and patient as random effects.

= Both Intent To Treat (ITT) and Per Protocol (PP) anal-
yses were undertaken. STG protocol compliance was
defined as completion completion of >80% of the Tool
on at least 4 of the 5 quarterly visits.

4, RESULTS

= Baseline demographic data, including scores on all
self-report measures, are listed in Table 1.

= [TT analyses revealed that, across groups, diabetes
self-efficacy (CIDS-12) increased significantly over
time (p <0.0001), while SMBG disinterest (SDS) signif-
icantly declined (p < 0.0001). Asignificant change in dia-
betes-related autonomous motivation (DRAM) was not
apparent. Of note, there were no significant between-

group differences: the improvements noted occurred Iin
both STG and ACG equally.

= In contrast, PP analyses showed that STG patients,

compared to ACG patients, evidenced:

= Significantly greater gains in CIDS-T2 (i.e., diabetes
self-efficacy; p<0.05)(Figure 1a).

= Significantly more improvement in DRAM (i.e., be-
came more autonomously motivated for diabetes
care; p<0.05)(Figure 1b).

= Marginally larger reductions in SDS (i.e., shifted
to a more positive attitude about SMBG; p<0.09)
(Figure 1c).

= Of the 3 SDS subscales (SMBG distress, SMBG sense-
lessness, and SMBG helpfulness), only change in SMBQG
distress distinguished between the two treatment groups
at 12 months (STG evidenced larger drops in SMBG
distress than ACG; p<0.05)(Figure 2).

= As seen in Figures 1 and 2, no significant differences
in attitudinal change were apparent between ACQG
patients and those STG patients who were protocol
noncompliant.

= HbA1c improvement over the 12 months was associ-
ated with gains in diabetes self-efficacy (p<0.005) and
a more positive SMBG attitude (total SDS; p<0.006),
but not with DRAM (p=.38)(Table 2). There were no
significant between-group differences in any of these
analyses.

-

by study group.

All Patients
n=483

Age (yrs): Mean (SD) age (years) 55.8 (10.7)

Gender: Male 257 (53.2)

Ethnicity:
African American 150 (31.1)
Caucasian 305 (63.1)

Other 28 (5.8)

Diabetes Duration: Mean (SD) year 7.6 (6.1)

HbA1c: Mean (SD) HbA1c (%) 8.9 (1.2)

Self-efficacy: Mean (SD) CIDS-T2 80.1 (14.3)

Autonomous Motivation: Mean 6.05 (1.02)

SMBG Disinterest: Mean (SD)

Total Scale 2.61 (0.81)

SMBG Distress 3.32 (1.08)

SMBG Senselessness 2.19 (1.04)

SMBG Helpfulness 4.57 (1.15)

Values are numbers (percentages) unless stated otherwise.

ACG

n=227
57.0 (11.2)

122 (53.7)

72 (31.7)
152 (67.0)
3(1.3)

7.7 (6.1)
8.9 (1.2)
79.3 (14.2)

5.98 (1.03)

2.62 (0.83)
3.26 (1.10)
2.20 (1.07)
4.52 (1.19)

STG

n=256
54.8 (10.1)

135 (52.7)

78 (30.5)
153 (59.8)
25 (9.8)

7.5 (6.1)
8.9 (1.2)
80.8 (14.4)

6.11 (1.02)

2.60 (0.79)
3.37 (1.05)
2.18 (1.01)
4.62 (1.12)

Table 1: Baseline characteristics of patients with type 2 diabetes
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CIDS-T2 DRAM

Multiple regression:
independent variables = baseline HbA1c, age, gender, ethnicity, DM du
BM, study group, change in attitude, change in attitude by study group;
dependent variable = change in HbATc.

Total SDS

SMBG
Distress

Beta 0016 | 0078 | 0308 | 0209

P-value 0006 | o038 | o006 | 0007

ration,

SMBG

Senselessness Helpfulness

| 0082

| 0315

Table 2: Associations between change in HbA1c and change in
CIDS-T2, DRAM, or SDS over 12 months.
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-0.150

0.016

Figure 1b: Mean (SE) change in DRAM by study group
over time (PP analysis).
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over time (PP analysis).

Figure 1a: Mean (SE) change in CIDS-T2 by study group
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Figure 1c: Mean (SE) change in SDS total scale by study group
over time (PP analysis).
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Figure 2: Mean (SE) change in SMBG Distress by study group

over time (PP analysis).
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5. CONCLUSIONS

= Confidence in managing diabetes and diabetes-
related autonomous motivation are enhanced and
negative attitudes towards SMBG are reduced
when both patients and physicians collaborate to-
gether, interpret and utilize structured SMBG data;
that is, patients become more engaged in their own
diabetes care.

= Positive attitudinal changes occur only among
patients who engage actively with the protocol (PP
analyses); those who are protocol noncompliant
show no significant improvement in attitude.

= Positive changes in self-efficacy and SMBG at-
titudes are significantly associated with improve-
ments Iin glycemic control. Although not directly
tested, we suspect that changes In diabetes-
related attitudes and changes in HbAl1c are bi-
directional and reciprocally linked over time (time
varying co-variation), with one affecting the other:
improvements in glycemic control enhances self-
efficacy and SMBG attitudes, and improvements in
self-efficacy and SMBG attitudes enhances glyce-
mic control.

= A program of structured SMBG that includes both
patient and health care provider not only leads
to improvements in glycemic control, but it also en-
hances the patient’s sense of engagement in their
own diabetes care: raising self-confidence and au-
tonomy about diabetes management, and contrib-

uting to a positive shift in how the patient perceives
the value of SMBG.
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