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Establishment of Reference Value of Insulin Using the

Statistical Analysis
Whe Jung Kim, Pil Young Yoon, Young Goon Shin, Seon Hee Yoo and Shee Man Cho

Department of nuclear Medicine, Asan Medical Center, Seoul Korea

Purpose: Insulin is involved in carbohydrate metabolism and also it’s very important because it increases storage
of glycogen, synthesis of fatty acids, absorption of amino acid, synthesis of protein. Insulin is clinically useful
when we evaluate fasting patients in hypoglycemia, classify and predict diabetes, assess the activity of /3 -cell,
research insulin resistance. We are going to increase usability of insulin assay by establishing normal reference
value according to statistical analysis. Material & Method: We selected 6,648 patients who visited asan health
medical center from May to August in 2008. We set exclusion criteria as family of diabetes, diabetes medication,
the past history of blood glucose rise, more than 100 mg/dL in normal fasting blood glucose, outside the scope
of BMI 18.5~22.9 kg/rnz, and more than HbA1c 6.5%. We determine whether the subgroup is portioned as sex
and age or not and establish normal reference value by conducting statistical analysis as Bayesian’s method and
Hoffman’s method. Result: Portioning of subgroup as sex and age is not needed. By statistical analysis of
Bayesian method, results 1.5-11.0 ulU/mL. By statistical analysis of Hoffman method, results 1.8~12.8 ulU/mL.
Conclusion: We established 1.8~12.8 ulU/mL as Insulin normal reference value by Hoffman method. This is a
similar value with reporting reference value 1.7~11.8 ulU/mL in kit. This will enhance the usability of insulin
assay by establishing normal reference value. (Korean J Nucl Med Technol 2010;14(1):143-146)
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Table 1, Comparison of Insulin according to sex groups (ulU/mL)
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A (Sex) N Minimum Maximum Mean SD
=M (male) 2,581 0.8 35.1 5.208 2.7859
04 M (female) 4,033 1.5 28.3 5.525 2.6737
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Table 2, Comparison of Insulin according to age groups (ulU/mL)
HH(Age) N Minimum Maximum Mean SD
Young age group(0~45A|) 3,122 1.0 35.1 5.694 2.8045
Old age group(46~90A) 3,492 0.8 26.4 5.140 2.6193
Table 3, Descriptive Statistics of log Insulin except for outliers by Hoffman" s method (ulU/mL)
N Minimum Maximum Mean SD
log Insulin 6639 0.04 1.32 0.6806 0.21368
75019
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Fig. 1. Histogram of Insulin.

z;(ﬁi

prach EH/RT—O
Hx} 2.72050|ch tjok=7) 2~8 ulU/mLof| ©o|

kst 4= 9lrk(Fig. 1).

6,648 © 2 insulinF -2 5,403 ulU/ml,
o=

Kl
N _|
o
Wi

1) Bayesian’s method
Z 6,648 9] W2 5403 ulU/mL, FSEHA= 2.72059]
th Hat9] £3SD (-2.7585~13.5645 ulU/mL)E Hlojt 947
= ARtk & 655478 titer EAS A 25
percentile> 1.5 ulU/mL, 97.5 percentile2 11.0 ulU/mLo|t}
w}ehA] Bayesian’s methodE E3F insulin A4 Fx]&=

1.5~11.0 ulU/mLo|t}

2) Hoffmann’s method

Kolmogorov-Smirnov testol|A] insulin Fto] ARFS] EH&E
(Asymp.Sig) 00002 HTFAS o2 ekert. webA insulin
%= log insulin o= WEsto] AL s vhect o] o
log insulin® 42 0.68110]31, EEHX= 0.215200]t} o7]
A o] +3SD (0.0355~1.3267)2 Mol 9L A o]ate]

145

Fig. 2. Histogram of age data in population (14~86 years old).
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