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The Relationship between the Increase of White Blood Cell and
Development of Hyperglycemia among Healthy Adult Males

Seung-Hwa Lee, Seon Mee Kim"*

Department of Family Practice and Community Health, Ajou University School of Medicine, Suwon; 'Department of Family Medicine,
Korea University Guro Hospital, Korea University College of Medicine, Seoul, Korea

Background: Until recently, several studies have shown development of diabetes mellitus to be related to chronic
inflammation with proven evidence that increase of several inflammatory markers have been reported. The authors of
this investigation studied the relationship between white blood cell (WBC) count and hyperglycemia as well as the value
of predicting factor with the introduction of cut-off value.

Methods: During this study, among 3,277 males, we targeted 2,953 males who did not have diseases during an employee
health examination in which there were no missing values. The targeted data was taken from WBC count of 1999 year
employee health examination which was then divided into five groups. These five groups were compared to 2003 year
data to calculate the development of a hyperglycemia odds ratio. Also, cut-off value of WBC count was calculated by using
receiver operating characteristic (ROC)-curve.

Results: The level of WBC increase in regard to hyperglycemia correlated with an odds ratio of 1.10 (95% confidence interval
[CI], 0.90 to 1.31), 1.19 (95% CI, 1.00 to 1.39), 1.37 (95% CI, 1.15 to 1.54), 1.45 (95% CI, 1.25 to 1.66), respectively in which
the cut-off value of WBC count was 8,327 cells/pL (sensitivity 70.5%, specificity 60.2%). The area under curve of ROC-
curve was 0.72 (95% CI, 0.70 to 0.74).

Conclusion: Our findings demonstrated that an increase in the amount of white blood cell even in a normal range can
have a correlation with the risk of hyperglycemia. This also proved to be valid yet with the correction of other risk factors.
Therefore, WBC level can not only be utilized for common diseases but also be associated with hyperglycemia and can be
predicting factor.
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Table 1. Baseline characteristics of subjects (n=2,953)

Variable Value

Age (y) 44.8+5.5
Height (cm) 170.4+5.7
Weight (kg) 68.4+8.7
Body mass index (kg/m?) 24.3+43.7
Systolic blood pressure (mm Hg) 118.6+13.2
Diastolic blood pressure (mm Hg) 77.6£10.9
Fasting plasma glucose (mg/dL) 86.5+14.8
White blood cell count (x10° cells/pL) 6.8+1.7
Total cholesterol (mg/dL) 187.3+34.3
Triglyceride (mg/dL) 146.0+102.9
High density lipoprotein cholesterol (mg/dL) 49.6+10.9
Low density lipoprotein cholesterol (mg/dL) 108.3+30.6
Uric acid (mg/dL) 5.7+1.1
Alcohol user 1,914 (64.8)
Current smoker 1,264 (42.8)
Regular exercise 921 (31.2)

Values are presented as mean+SD or number (%).

cell count) o] A2 8,3277M (cells/uL) 21, o] uwfj &] w1z}
EE70.5%, 50| == 60.2%0] % tF T3 ROCZA Q] AUCE
0.72 (95% CI, 0.70 to 0.74) 2 221 =] Y1t} (Figure 2).
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Table 2. Comparison of clinical of characteristics of five groups according to the white blood cell count
White blood cell count (x10* cells/pL)
Variable <5,300 5,300-6,200  6,200-6,900  6,900-8,100 >8,100  P-value
(n=593) (n=591) (n=592) (n=589) (n=588)
Age (y) 45.1+5.4 45.2+5.6 44.4+5.4 44.5+5.5 45.0+5.3 0.213*
Height (cm) 170.8+4.9 170.6+5.2 170.4+5.1 170.3+7.8 170.0+4.9 0.149*
Weight (kg) 66.4+8.39 68.1+8.6 68.5+8.4 69.4+9.0 69.6+£8.9 <0.001*
Body mass index (kg/m?) 22.8+25 23.5+2.6 244425 26.5£95.2 28.0+£2.7 0.297*
Systolic blood pressure (mm Hg) 116.2+12.2 118.5+13.5 119.4+12.6 119.5+13.7 119.8+134  <0.001*
Diastolic blood pressure (mm Hg) 76.4+10.6 77.1+£10.9 78.1+10.6 78.2+11.4 78.6+10.8  <0.001*
Fasting plasma glucose (mg/dL) 86.0+12.8 86.4+13.7 86.7+13.6 85.6+13.3 87.8+19.7  <0.001*
Total cholesterol (mg/dL) 177.5£30.9 185.9+33.3 187.9+32.1 189.4+34.7 197.3£36.3  <0.001*
Triglyceride (mg/dL) 116.1+94.9 136.74£95.5 147.4+102.8 157.8+93.6 174.8£119.2 <0.001*
High density lipoprotein cholesterol (mg/dL) 52.3+11.5 50.2+10.5 49.5+10.6 49.0+11.4 46.9+9.7 <0.001*
Low density lipoprotein cholesterol (mg/dL) 102.1+27.7 107.9+29.5 107.9+28.7 108.4+31.1 115.1£32.2  <0.001*
Uric acid (mg/dL) 5.6%1.1 5.7+1.1 5.7+1.1 5.7+1.2 5.6%1.1 0.458*
Alcohol user 380 (64.1) 375 (63.5) 384 (64.9) 372 (63.2) 375 (63.8) 0.528"
Current smoker 242 (40.8) 250 (42.3) 272 (45.9) 283 (48.1) 289 (49.2)  <0.001"
Regular exercise 192 (32.3) 178 (30.2) 186 (31.5) 190 (32.2) 196 (33.3) 0.479'
Values are presented as mean+SD or number (%).
*By the analysis of variance test. By the chi-square test.
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Figure 1. The relationship between white blood cell count and
odd ratio for hyperglycemia occured after 5 years follow-up.
White circle indicates odds ratio of each group and vertical bar
(lower and upper bar) indicates 95% confidence interval. The
odds ratio according to each group was calculated by logistic
regression analysis adjusted for age, body mass index, systolic and
diastolic blood pressure, total cholesterol, triglyceride, high density
lipoprotein cholesterol, low density lipoprotein cholesterol, alcohol

and smoking status, and regular exercise.

Figure 2. Receiver operating characteristic (ROC)-curve with
regard to the cut-off value of white blood cell to correspond with
hyperglycemia included impaired fasting glucose and diabetes
mellitus. The area under curve of this ROC-curve graph (thick-
curved line) was 0.72 (95% confidence interval, 0.70 to 0.74).
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