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Purpose: The purpose of this study was to examine the effect of a blood glucose control protocol for medical intensive
care unit (ICU) patients. Methods: The subjects were recruited from medical ICU adult patients whose blood glucose
levels exceeded 200 mg/dL in two consecutive tests. The experimental group (n=62) received the modified Yale (MY)
insulin protocol, whereas the control group (n=64) was treated with the conventional insulin therapy methods. Results:
In the experimental group, the mean blood glucose levels (p<.001) and the time to reach the target range of glucose
(p<.001) decreased significantly while the incidence rates of a target range of glucose of 100-140 mg/dL (p<.001) increased
significantly as compared to the control group. However, no statistically significant differences were found in the incidence
of hypoglycemia(p=.644), or the number of glucose tests (p=.236) between the groups. The length of stays in the ICU (p=.001),
ventilator care days (p=.038), and the Sequential Organ Failure Assessment (SOFA) score (p=.029) in the experimental group
were significantly lower than those of the control group. Conclusion: Application of the protocol was effective in improving
the state of blood glucose control in medical ICU patients. Therefore, this protocol is expected to be used as a part of nursing
intervention in critical care nursing.
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Table 1, Demographics and Critical Care Characteristics of the Subjects (N=126)
: ; Experimental Group (n=62)  Control Group (n=64) .
Variables Categories x“ort p

n (%) or mean (+SD) n (%) or mean (+SD)

Gender M 40 (64.5) 39 (60.9)
F 22 (355) 25(39.1) 017 ors
Age (yr) 628 (+14.9) 66.5 (+13.1) 154 126

Diagnostic category

Respiratory 37 (59.7) 31(48.4)

Cardiovascular 2(3.2) 0(0.0)

Gastrointestinal or Liver 5(8.1) 14(21.9)
772 363

Hematologic or Oncologic 10(16.1) 8(12.5)

Renal 2(3.2) 3(4.7)

Other sepsis 4(65) 6(9.4)

Endocrinal 2(3.2) 2(3.1)
BMI 23,53 (+6,01) 2316 (+4.42) -0.39 696
APACHE 11 score on admission in ICU 23.39 (+7.31) 2417 (+6.25) 0.65 518
SOFA score on admission in ICU 12.16 (£2.49) 12,73 (£2.76) 122 224
History of diabetes 22 (35.5) 6 (40.6) 034 552
History of steroid use in ICU 45 (72.6) 43 (67.2) 044 510
ARF on admission in ICU 29 (46.8) 28 (43.8) 012 733
History of RRT in ICU 7(27.4) 5(23.4) 0.26 614
History of SLD feeding in ICU 44.(71.0) 42 (65.6) 0.42 521

*BMI=Body Mass Index; + APACHE 11=Acute Physiology and Chronic Health Evaluation; # ICU=Intensive Care Unit; § SOFA=The Sequential Organ
Failure Assessment Score; || ARF=Acute Renal Failure; 9 RRT=Renal Replacement Therapy; #SLD=Special Liquid Diet,

Table 2, Comparison of the State of the Experimental and Control Group's Blood Glucose Control (N=126)
Experimental Group (n=62)  Control Group (n=64)
Variables x2ort o
n (%) or mean (=SD) n (%) or mean (=SD)
Blood glucose on admission (mg/dL) 223.1(+108.6) 2353 (+110.6) 0.63 531
Mean glucose in ICU stay (mg/dL) 1757 (£24.0) 196.6 (£35.7) 3.89 .000
No of glucose test in ICU stay 85.1(+53.4) 992 (+78.1) 119 236
No of glucose test in ICU per a day 54(£239) 43(£17) -3.06 003
Incidience of target range of glucose 100-140 (mg/dL) 229(257) 19.0(19.3) -3.37 001
Incidience of normal range of glucose 80-110 (mg/dL) 115(12.9) 77(79) -4.78 .000
Incidience of hyperglycemia 141-199 (mg/dL) 297 (34.1) 34.7(34.8) 0.30 764
Incidience of severe hyperglycemia >200 (mg/dL) 239 (30.4) 39.8 (40.0) 3.09 002
Incidience of hypoglycemia <60 (mg/dL) 0.7(0.8) 0.7(09) 046 644
Incidience of severe hypoglycemia <40 (mg/dL) 02(0.1) 02(0.2 0,51 609
Time reaching to target range of glucose 100-140 mg/dL (hours) 176 (£13.9) 504 (+35.2) 6.92 .000

* |CU=Intensive Care Unit,
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Table 3, Comparison of the Experimental and Control Group's Clinical Markers (V=126)
Experimental Group (n=62) Control Group (n=64)
Variables x2ort p
n (%) or mean (£SD) n (%) or mean (+SD)
Duration of insulin treatment use (days) 147 (+9.98) 192 (+14 1) 211 037
Duration of hospital stay (days) 425 (+31 7 489 (+337) 111 270
Duration of ICU stay (days) 173 (*11.3) 234 (+15.0) 259 001
Duration of ventilator care (days) 152 (x11.2) 203 (+14.8) 210 038
Incidence density of infection in ICU 11.6 (+259) 13.8 (+26.3) 048 628
Incidence of infection in ICU 13(21.0) 20 (31.3) 172 192
Incidence of VAP in ICU 1(1.6) 2(31) 0.31 584
Incidence of BSI in ICU 4(65) 4(6.3) 0.00 963
Incidence of UTlin ICU 9(14.5) 15 (23.4) 1,63 197
SOFA score on discharge from ICU (+3 2) 10,7 (+4 8) 218 029
Newly acquired kidney injury 4(22.6) 4219 0.01 928
In hospital deaths 30 (48.4) 42 (65.6) 382 051
30 days mortality 24 (38.7) 25(39.1) 0.00 968

*ICU=Intensive Care Unit; + VAP=Ventilator Associated Pneumonia; + BSI=Blood Stream Infection; § UTI=Urinary Tract Infection;

I SOFA=The Sequential Organ Failure Assessment Score,
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Table 4, Predictors of Duration of ICU Length of Stay (N=126)
Collinearity Statistics
Variable B SE B t
Tolerance VIF
Age -002 004 -002 -058 562 92 1.09
Sex -1.02 109 -004 -093 358 97 1.03
APACHE 11 score -0.01 010 -008 -014 891 64 157
SOFA score on admission in ICU -010 025 002 -039 698 65 154 83
Duration of insulin treatment use (days) 1.00 0,04 091 2249 000 91 1.10
Time reaching to target range of glucose 100-140 mg/dL (hours) ~ 0.01 0.02 0.03 060 547 81 124
Rate of target range of glucose 100-140 mg/dL 0.22 0.05 0.18 422 000 .86 117
* APACHE 11=Acute Physiology and Chronic Health Evaluation; + SOFA=The Sequential Organ Failure Assessment Score;
+ |ICU=intensive care unit,
Table 5, Mortality at 30 days by Critical Care and Blood Glucose Control Characteristics (N=126)

. Odds  95% Confidence Interval

Variable B SE Wald p )

Ratio Lower Upper
Age -0.02 0.02 0.60 439 0.98 094 1.03
Sex 074 0.63 1.39 238 210 0.61 725
APACHE 11 score 0.03 0.05 0.28 597 1.03 093 113
SOFA score on admission -0.22 0.14 2.67 102 0.80 0.61 1.05
SOFA score on discharge 052 0.09 30,13 000 1.68 1.39 2.01
Duration of insulin treatment use (days) -0.14 0.04 13.09 000 087 0.81 0,94
Mean blood glucose (mg/dL) 0.04 0.02 535 021 104 1.01 107
Rate of target range of glucose 100-140 mg/dL 0.07 0,05 221 137 1.07 098 118
Constant -10.89 464 550 019 0.00

*APACHE 11=Acute Physiology and Chronic Health Evaluation; + SOFA=The Sequential Organ Failure Assessment Score,
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