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Quantitative Sensory Test: Normal Range in Korean Adults and
Application to Diabetic Polyneuropathy
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Background: Although quantitative sensory test (QST) is being used with increasing frequency for measuring sensory
thresholds in clinical practice and epidemiologic studies, there has been no age-matched normative data in Korean adults.
The objective of this study is to evaluate the value of QST in diabetic polyneuropathy with normal range in Korean adults.
Methods: The Computer Aided Sensory Examination IV 4,2 (WR Medical Electronics Co., Stillwater, Minnesota, U.S.A.),
with 4,2,1 stepping algorithm was used to determine vibration and cold perception threshold in 70 normal controls and 19
patients with diabetic polyneuropathy aged from 21 to 79 years. The data were used to define age-matched upper and lower
normal limits and normal range of side to side difference. We also evaluated the duration of diabetes, serum HbAI1C level,
and findings of nerve conduction study (NCS) and QST in patients with diabetic polyneuropathy. Results: In normal adults,
sensory thresholds slightly increased with age, and a slight side-to-side difference was observed. The diagnostic sensitivity
of QST was not higher than NCS in patients with diabetic polyneuropathy (36.8% vs. 42.1%, p=0.716), especially among
elderly patients. Conclusions: QST might be used as a complementary test for NCS in the diagnosis of diabetic
polyneuropathy. Although the QST is a simple method for the evaluation of peripheral nerve function, there are some
limitations. Most of all, because the QST measuring is dependent on the subjective response of patients, the degree of con-
centration and cooperation of the patients can significantly affect the result. And thus, attention should be paid during the
interpretation of QST results in patients with peripheral neuropathy.
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Computer Aided Sensory Examination (CASE) IV system (WR
Medical Electronics Co., Stillwater, Minnesota, U.S.A.)-& ©]-8-5}
R oA wh=al et F7E7E 7HsRE 4, 2, 1 stepping
algorithm&* A28} t}. CASE IV systemo] A= 25719] &
351y A7 E 0]831H o]& “Just Noticeable Difference
(INDy 2} st=d|, I Z@x7 £ 5= Sl a3 A=
Z}o]7} 1 INDZ} T} 4, 2, 1 stepping algorithm2 3= 207}
o A= F FARIE 5709 FARS(null stimuli)o] 4o QL
ol 27 43S F70 A2l IND 1304 A2t}
of WFA} A3 that 72k 91 of kol wke} 4 IND
9l0) A& 37t Ei gaA7Im, T ¥ 2 INDIHA
o npxjuloliz | IND 7H2e] BIS1E o] 1 INDH ¥isis
AFYSe] BRGS T4, ol @ol A7} HrkFigure 1),
Ap=r2] F1tofl 579 FA=(null stimuli)o] F+2F9|= 20
A=t 7 o4} ol2Rt TRl §1d Wk HolH
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Figure 1. Example of QST using the 4, 2 and 1 stepping algorithm to determine vibration thresholds in the hand.
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Table 1. Normal data for vibration threshold on hand and
foot (JND)

Table 3. Normal data for right-left difference range of
sensory threshold (JND)

Value Mean+2SD
Site Age Mean
Lower Upper VDT-hand (n=14) 1.46+1.02
20~49 (n=23) 8.74 4.28 13.20 CDT-hand (n=14) 1.04+1.15
Hand 50~59 (n=17) 12.35° 8.25 16.45 VDT-foot (n=14) 1.30+0.93
an .
60~69 (n=15) 12.75 9.39 16.11 CDT-foot (n=14) 1.49+1.02
70~79 (n=11) 13.06° 6.80 19.32 JND: just noticeable difference, VDT: vibration detection
20-49 (n=23) 1232 318 16,46 threshold, CDT: cooling detection threshold, SD: standard

50~59 (n=17) 16.59" 12.07 21.11
60~69 (n=15)  17.54" 11.78 23.30
70~79 (n=11)  19.17" 14.79 23.55

Foot

" p<0.001
JND: just noticeable difference
Normal ranges for each age group are based on the mean+2SD.

Table 2. Normal data for temperature (cooling) threshold on
hand and foot (JND)

. Value
Site Age Mean
Lower Upper

20~49 (n=23) 6.000 224 9.76
50~59 (n=17) 7.72° 1.66 13.78

Hand B
60~69 (n=15) 8.22 3.00 13.44
70~79 (n=11) 8.99° 3.37 14.61
20~49 (n=23) 736" 5.29 11.50
50~59 (n=17) 8.70" 4.04 13.36

Foot

10.947 2.52 19.36
14.88 7 3.10 25.00

60~69 (n=15)
70~79 (n=11)

" p<0.05; "p<0.01
IJND: just noticeable difference
Normal ranges for each age group are based on the mean+2SD.
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