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Clinical characteristics of insulin-treated type 2 diabetes patients’ improvement in
glycemic control by color display method in SMBG: post hoc comparison from the
Color IMPACT study
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Abstract:

The Color IMPACT study demonstrated that the color display (CD) method of self-
monitoring of blood glucose (SMBG) motivated insulin-treated type 2 diabetes patients
to increased physical exercise, but this did not have an impact on glycemic control.
However, HbAlc levels were improved in half of the subjects using CD. This analysis
evaluates the factors affecting improvement in glycemic control by CD method. The
subjects were divided into two groups: responders and non-responders. Responders’
HbAlc was reduced by -0.69+0.09%, while the HbAlc was increased by +0.42+0.10%
in non-responders. This difference in change in HbAlc was 1.11+0.14% (95%CI 0.83
to 1.40%) (p<0.001). There was no significant difference in demographic data of the
subjects at baseline. Scores on the exercise and support subscale of questionnaires at
24-week were significantly increased in responders compared with those of non-
responders. By logistic regression analysis, changes in exercise score and support score
were identified as the variables for improvement in HbAlc levels. Our results indicate
that the CD method encourages patients to exercise, and that their glycemic control can
improve when patients access available support. These favorable circumstances of
diabetes self-management highlight the benefit of the CD method in SMBG.
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Table 1. Baseline Characteristics

Responder Non-responder p value
Variable n=26 n=26
Age (years) 67.4 £9.7 65.1 + 10.3 0.402
Female (%) 30.8 50.0 0.129
Diabetes duration (years) 19.7 £ 10.4 17.7 £10.0 0.475
SMBG frequency (times / day) 22+0.8 20+1.2 0.686
HbAlc (%) 7.98+£0.78 7.91+£0.92 0.772
SDSCA (Possible range: 0-7)
Diet score 432+1.45 419+ 1.64 0.762
Exercise score 2.92 £2.05 3.17 £ 2.37 0.686
Medication score 6.98 £ 0.10 6.73 +0.95 0.194
IDSCA (Possible range: 0-100)
Knowledge score 82.0 + 16.6 77.9+18.1 0.404
Support score 65.4 £ 23.1 61.8 £22.8 0.572
Monitoring score 75.5+ 16.9 70.6 + 20.2 0.350
Adjustment score 71.9+19.6 69.4 + 17.6 0.629
Motivation score 83.2+12.0 82.0 + 18.7 0.792
Personalization score 705+ 17.3 65.6 £ 17.4 0.317
POMS (Normal range: 40-60)
Tension-Anxiety score 43.8+6.5 44.3 £8.3 0.811
Depression-Dejection score 46.3+6.4 475+ 8.6 0.561
Anger-Hostility score 448+ 7.1 46.4 £ 9.8 0.489
Vigor score 46.3+9.4 45.0 + 11.8 0.670
Fatigue score 444 +5.6 47.0+9.8 0.235
Confusion score 486 +7.1 49.6 £ 9.3 0.676

Data are means + SD.

SMBG, self-monitoring of blood glucose; SDSCA, The Summary of Diabetes Self-Care Activities
Measure; IDSCA, the Instrument of Diabetes Self-care Agency; POMS, Profile of Mood States.

Responder: patients with the improvement more than -0.1 % of HbAlc in 24 weeks.

13



Table 2. Comparison of change in scores of questionnaires during the 24 week
study period

Responder Non-responder p value
Variable n=26 n=26
SDSCA
Diet score 0.04 +0.20 -0.15 +0.23 0.551
Exercise score 0.77 £ 0.32 -0.19 £ 0.30 0.034
Medication score 0.02 £0.02 0.17£0.12 0.219
IDSCA
Knowledge score 3.1+34 1.8+24 0.751
Support score 9.1+37 -29+4.6 0.048
Monitoring score 2825 -0.5+3.3 0.417
Adjustment score 25126 -1.6 £ 3.0 0.311
Motivation score -0.6+24 -09+£28 0.930
Personalization score 40%2.0 14+20 0.367
POMS
Tension-Anxiety score -03+1.2 1.3+1.7 0.454
Depression-Dejection score -04+£1.2 0.2+1.8 0.788
Anger-Hostility score -09+1.2 -06+1.8 0.887
Vigor score 0.3+1.8 -14+13 0.445
Fatigue score 1.8+1.8 2.1+2.0 0.907
Confusion score -0.1+£15 -09+14 0.721

Data are means = SE.
SMBG, self-monitoring of blood glucose; SDSCA, The Summary of Diabetes Self-Care Activities
Measure; IDSCA, the Instrument of Diabetes Self-care Agency; POMS, Profile of Mood States.

Responder: patients with the improvement more than -0.1 % of HbAlc in 24 weeks.
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Table 3. Logistic regression analysis of effects of SMBG with color display

Independent variable Odds 95%ClI p value
ratio
Age (years) 1.05 0.97-1.15 0.232
Sex (Female) 0.32 0.07-1.25 0.102
Diabetes duration (years) 0.99 0.91-1.06 0.753
SMBG frequency (times / day) 1.37 0.71-3.08 0.358
Baseline HbAlc (%) 1.13 0.46-2.79 0.790
Change in exercise score? 1.55 1.02-2.59 0.037*
Change in support score® 1.45 1.08-2.03 0.014*

Data are means + SD. *p < 0.05. SMBG, self-monitoring of blood glucose.
aSubscale from the Summary of Diabetes Self-Care Activities Measure: "Subscale from the Instrument

of Diabetes Self-care Agency.
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Fig.1 Change in the HbAlc levels during the study period. Unpaired and paired
t-test were used.
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Fig.2

Change in the score of the Summary of Diabetes Self-Care Activities

Measure (SDSCA) during the study period; (A) change in exercise score, (B) change

in diet score, and (C) change in medication score. Unpaired and paired t-test were

used.
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