1. ABSTRACT

Patients with non-insulin treated T2DM often view SMBQG
as discouraging and meaningless, which may impair
motivation to monitor. We developed the SMBG Disin-
terest Scale (SDS) to examine patients’ SMBG attitudes.
This study assessed its reliability, validity and sensitivity
to change.

We examined baseline data from the 483 poorly-con-
trolled (HbA1c =27.5%), insulin-naive T2DM participants
of the Structured Testing Protocol (STeP) study, a pro-
spective, cluster-randomized, multi-centered clinical tri-
al that assessed the impact of structured SMBG use on
changes in both HbA1c and diabetes-related attitudes.

Patients were randomly assigned to structured testing
(STG) or active control (ACG). STG subjects used the
ACCU-CHEK® 360° View Blood Glucose Analysis Sys-
tem to collect/interpret 7-point glucose profiles over 3
consecutive days. Patients joined with their physicians
at each visit to interpret their SMBG data. All patients
completed self-report measures at baseline, 1, 3, 6, 9
and 12 months. The 9 SDS items were submitted to a
Principal Factor Analysis with Promax rotation, yielding
a total score (and 3 factors) accounting for 68% of the
total variance (alpha=0.77). Baseline SMBG disinterest
was positively associated with depressive symptoms
(r=.20, p<.05) and diabetes-related distress (r=.41,
p<.001), and negatively associated with well-being
(r=-.23, p<0.01), diabetes-related autonomous moti-
vation (r=-.37, p<0.001), diabetes self-efficacy (r=-.40,
p<0.001), and SMBG frequency (r=-.15, p<0.05). Mul-
tiple regression analyses indicated that reductions in
SMBG disinterest were independently associated with
reductions in depressive symptoms (p=0.001), diabetes-
related distress (p<.0001) and increases in well-being
(p=0.004), diabetes-related autonomous motivation
(p=0.001), diabetes self-efficacy (p=0.001), and SMBG
frequency (p<.002). STG subjects showed greater SDS
reductions than ACG subjects (p<0.09) over 12 months,
suggesting scale sensitivity to change over time.

The SDS is a reliable, sensitive and valid tool for assess-
ing SMBG attitudes. SDS scores can be reduced when
HCPs and patients collaborate to make effective use of
SIVIBG data.
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2. BACKGROUND AND AIMS

= Patients with diabetes often feel quite negatively about
self-monitoring of blood glucose (SMBG@G), which may
explain, at least partially, why adherence to physicians’
SMBG recommendations are frequently less than opti-
mal.'?

= Qualitative studies suggest that patients with type 2
diabetes (T2DM) may become discouraged with SMBG
and begin to view it as a relatively pointless task, espe-
cially if their physicians seem uninterested in the results.’
Previous research has documented common obstacles
to SMBG (e.g., cost, pain or discomfort, forgetting to
test), but there is little quantitative data available as to
the nature of patients’ deeply-held beliefs about SMBG
and how this may influence SMBG behavior.*

= Toward resolving this gap, we developed the SMBG
Disinterest Scale (SDS) and assessed its reliability and
sensitivity to change. To assess validity, we evaluated
whether a successful SMBG intervention (the STeP pro-
tocol)® led to greater reductions in SMBG Disinterest
than a control procedure.

3. MATERIALS AND METHODS

= Diabetes-knowledgeable healthcare professionals,
including diabetologists and CDE’s, and T2DM patients
from several health care settings generated a pool of
items, all thought to represent common beliefs seen
in T2DM patients. The item pool was then reviewed by
20 T2DM patients; changes and deletions resulted in a
9-item pilot measure (7 negative items and 2 positive
items). Each item was rated on a 6-point Likert-type
scale (strongly disagree to strongly agree). The items
are listed in Table 2.

= The pilot scale was included in the STeP study, a pro-
spective, cluster-randomized, multi-centered clinical
trial that assessed the impact of structured SMBG use
on changes in both HbA1c and diabetes-related atti-
tudes over 12 months in 483 poorly-controlled (HbATlc
>7.5%), insulin-naive T2DM patients.

= Patients were randomly assigned to structured testing
(STG) or active control (ACG). STG subjects used the
ACCU-CHEK® 360° View Blood Glucose Analysis Sys-
tem to collect/interpret 7-point glucose profiles over 3
consecutive days. Patients joined with their physicians
at each visit to interpret their SMBG data.

= Atbaseline, 1, 3, 6,9 and 12 months, an A1C was drawn
and patients completed a battery of self-report meas-
ures. Baseline SMBG frequency was based on patients’
self-reports. Overall SMBG frequency over the 12-month
period was calculated from meter downloads at months
1, 3, 6, 9 and 12. Also assessed at each time point was
medication adherence (modified version of the Hill-
Bone Compliance to Medication Scale®) and dietary fat
consumption (National Cancer Institute Percent Energy
From Fat Screener’) .

= Baseline, pre-intervention data for the nine SDS items
were submitted to a Principal Factor Analysis with Pro-
max rotation and reliability coefficients were computed.
Validity was examined by comparing the resulting scale,
at baseline and over time, with the other major self-re-
port measures: Patient Health Questionnaire-8 (PHQS8,
a measure of depressive symptoms)®, Diabetes Distress
Scale (DDS)?, World Health Organization-5 (WHO-5,
a measure of well-being)'’®, Confidence in Diabetes
Scale for Type 2 Diabetes (CIDS-T2, a measure of
diabetes self-efficacy)'!, and Treatment Self-Regulation
Questionnaire (TSRQ, modified to assess diabetes-relat-
ed autonomous motivation).'

= Between-group differences in SMIBG Disinterest, both
total and subscale scores, over the 12 months were ana-
lyzed using a linear mixed model, repeated measures
procedure with study group, baseline SMBG Disinterest,
age, gender, ethnicity, visit, study group by visit inter-
action as fixed effects; practice site and patient as ran-
dom effects.

4. RESULTS

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

= The Principal Factor Analysis yielded three factors
accounting for 68% of the total variance (see the
pattern matrix in Table 2):
= Factor 1: “SMIBG Distress”
= Factor 2: “SMIBG Senselessness”
= Factor 3: “SMIBG Helpfulness”
The items loadings and inter-factor correlations are
listed in Table 2.

= Acceptable internal consistency, given the number of
items included, was observed both in the total score
(labeled as “SMBG Disinterest”, alpha = 0.77) and in all
three factors ("Distress”, alpha = 0.55; “Senselessness;
alpha = 0.80; “"Helpfulness”; alpha = 0.70).

Note: For the total score, “SMBG Disinterest”, the two
positively-worded items were reverse scored.

= Baseline SMBG Disinterest (total score). As seen in
Table 3 of the demographic variables, only ethnicity
was positively associated with Disinterest (1=White;
0=non-White; r=0.23, p<.0001). SMBG Disinterest

[
Table 1: Baseline characteristics of patients with type 2 diabetes
by randomization group.
All Patients ACG STG P
n=483 n=227 n=256
Age (yrs): Mean (SD) age (years) 55.8 (10.7) 57.0(11.2) 54.8 (10.1) 0.02
Gender: Male 257 (563.2) 122 (53.7) 135 (52.7) 0.82
Ethnicity: 0.0004
African American 150 (31.1) 72 (31.7) 78 (30.5)
Caucasian 305 (63.1) 152 (67.0) 153 (59.8)
Other 28 (5.8) 3(1.3) 25 (9.8)
Diabetes Duration: Mean (SD) year 7.6 (6.1) 7.7 (6.1) 7.5 (6.1) 0.65
HbA1c: Mean (SD) HbA1c (%) 8.9 (1.2) 8.9 (1.2) 8.9 (1.2 0.87
Depression: Mean (SD) PHQ-8 6.22 (5.73) 5.85 (5.4) 6.54 (6.0) 0.19
Diabetes Distress: Mean (SD) DDS 2.33 (0.94) 2.25 (0.88) 2.41 (0.98) 0.07
Well-being: Mean (SD) WHO-5 57.6 (22.2) 58.0 (20.7) 57.3 (23.6) 0.73
Self-efficacy: Mean (SD) CIDS-T2 80.1 (14.3) 79.3 (14.2) 80.8 (14.4) 0.26
Autonomous Motivation: Mean 6.05 (1.02) 5.98 (1.03) 6.11 (1.02) 0.17
SMBG Disinterest: Mean (SD)
Total Scale 2.61 (0.81) 2.62 (0.83) 2.60 (0.79) 0.80
SMBG Distress 3.32 (1.08) 3.26 (1.10) 3.37 (1.05) 0.26
SMBG Senselessness 2.19 (1.04) 2.20 (1.07) 2.18 (1.01) 0.79
SMBG Helpfulness 4.57 (1.15) 4.52 (1.19) 4.62 (1.12) 0.38
Values are numbers (percentages) unless stated otherwise.

was positively associated with baseline levels of depres-
sive symptoms (r=0.20, p<.0001) and diabetes-related
distress (r= 0.41, p < .0001), and negatively associated
with well-being (r = -0.23, p < .0001), diabetes-related
autonomous motivation (r = -0.37, p < .0001), diabetes
self-efficacy (r = -0.40, p < .0001), and SMBG frequen-
cy (r=-0.15, p < 0.05).

= Subscale Analyses (Table 3): Of the demographic
variables, only ethnicity emerged as a consistent
correlate among the 3 subscales: being White was
positively associated with SMBG Distress and Sense-
lessness and negatively associated with Helpfulness.
As expected, SMBG Distress was the subscale more
strongly associated with depressive symptoms (r = 0.25,
p <.0001) and diabetes distress (r = 0.45, p < .0001) and
the only subscale significantly associated with self-man-
agement behaviors. Greater SMBG Distress was linked
to poorer medication adherence (r = -0.14, p < .05) and
greater dietary fat consumption (r = 0.12, p < .05), and
was also associated with less frequent blood glucose
monitoring over the 12 months (r = -0.17, p < .001).

Table 2: Principal Factor Analysis with Promax rotation
Factor 1 Factor 2 Factor 3
1. The result often makes me feel bad, 0.65 0.19 -0.20
so I'd rather not check
2. In most cases, there is nothing | can do about -0.01 0.88 0.06
the number anyway
3. There is no rhyme nor reason to the results | see 0.01 0.87 0.11
4. Itis a waste of time -0.13 0.77 -0.01
5. Typically, | just find the results to be discouraging 0.57 0.36 -0.22
6. Typically, | just find the results to be confusing 0.20 0.68 0.02
7. Checking my blood sugars makes me feel more 0.11 0.01 0.89
like taking good care of my health
8. If the reading is high, | tend to blame myself 0.79 -0.22 0.36
9. The information | get from monitoring my blood sugar -0.11 0.07 0.88
helps me to feel in control of my diabetes

-
Table 3a: Baseline SMBG Disinterest -

Associations with Demographic and Clinical Variables

Age Sex Race* Diabetes HbA1c
duration
SMBG Disinterest (total score) 0.01 -0.00 0.23* -0.01 0.04
SMBG Distress -0.11A 0.07 0.11A -0.07 0.08
SMBG Senselessness 0.10A -0.04 0.20* 0.00 -0.01
SMBG Helpfulness 0.00 0.03 -0.19* -0.03 -0.03

*<0.0001; T P<0.001; A<0.05 | # 1=White, 0=Non-White

= Change in SMBG Disinterest (total score) over 12
months. As seen in Table 4, reductions in SIVIBG Dis-
Interest over time were associated with reductions iIn
depressive symptoms (r = 0.17, p < 0.05) and diabetes-
related distress (r = 0.37, p < .0001), and negatively as-
sociated with well-being (r =-0.17, p < 0.05), diabetes-
related autonomous motivation (r = -0.28, p < .0001),
and diabetes self-efficacy (r =-0.25, p < .0001). Asimilar
pattern was seen with the three SMBG Disinterest sub-
scales. Of note, reductions in SMBG Senselessness, but
not changes in either of the other Disinterest subscales
or the total scale, was linked to more frequent SMBG
frequency over the 12 months (r = -0.14, p < .05).

= STG patients showed marginally greater reductions in
SMIBG Disinterest than ACG patients over 12 months
(p < 0.09). Subscale analyses revealed that only change
in the SMBG Distress subscale distinguished the two
treatment groups over time, with significantly greater
reductions in SMBG Distress in STG patients than ACG
patients (p = .04).

[
Table 3b: Baseline SMBG Disinterest -

Associations with Psychological Measures

DDS PHQS8 WHO5 CIDS TSRQ

SMBG Disinterest (total score) 0.41* 0.20* -0.23* -0.40* -0.37*
SMBG Distress 0.45* 0.25* -0.19* -0.22* -0.10°
SMBG Senselessness 0.28* 0.12A -0.1671 -0.31* -0.31*
SMBG Helpfulness -0.171 -0.09 0.17t 0.37* 0.45*

*<0.0001; T P<0.001; A<0.05

[
Table 3c: Baseline SMBG Disinterest -

Associations with Self-Care Measures

SMBG Med Adherence Dietary fat Exercise (METS)
SMBG Disinterest (total score) -0.15A7 -0.07 0.11A -0.02
SMBG Distress -0.17% -0.14N7 0.12A -0.02
SMBG Senselessness -0.08 -0.02 0.08 0.04
SMBG Helpfulness 0.06 0.05 -0.04 0.12A

*<0.0001; T P<0.001; ~<0.05 | SMBG frequency at baseline is based on patients’ self-reported data.

-
Table 4: Associations between SMBG Disinterest Change over

12 Months and Change in Psychological Measures and
Overall SMBG Frequency

DDS PHQS8 WHO5 CIDS TSRQ SMBG
SMBG Disinterest (total score) 0.37* 0.17A -0.17A7 -0.25* -0.28* -0.06
SMBG Distress 0.40* 0.17/7 -0.177 -0.147 -0.08 0.03
SMBG Senselessness 0.26* 0.11A -0.08 -0.157 -0.16A -0.147
SMBG Helpfulness -0.11A -0.06 0.12A 0.25* 0.27* -0.001

* <0.0001; T P<0.001; A <0.05 | Mean SMBG frequency is based on the meter download over the entire 12-month study period
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5. CONCLUSIONS

= SMBG Disinterest consists of three major attitudi-
nal subscales: SMBG is distressing and burden-
some, SMBG is a waste of time, and SMBG is not
efficacious (i.e. it is not beneficial). Each displays
linkages with the other psychological and self-care
measures.

= Scores on the SMBG Disinterest Scale are asso-
ciated, Iin the expected directions, with measures
of diabetes distress, depressive symptoms, well-
being, diabetes self-efficacy and diabetes-related
autonomous motivation, and with mean SMBG fre-
quency over the 12-month study.

= The SMBG Disinterest scale demonstrated differ-
ential responsiveness to experimental and control
conditions in the STeP Study, indicating its sensitiv-
ity and responsiveness to clinical intervention.

= The SMBG Disinterest Scale is one of the first
measures to assess patients’ beliefs about blood
glucose monitoring for patients with T2DM. Appli-
cation to T1DM patients is now under study.

= Our findings suggest that the SMBG Disinterest
Scale is a reliable, sensitive and valid tool for as-
sessing SMBG attitudes.
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