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Prediction of Suitable Site to Measure Abdominal Skin Fold Thickness and Correlation among
Obesity Indicators in Patients with Type 2 Diabetes Mellitus

Hwang, Moon Sook
Department of Nursing Science, WooSuk University, Wanju, Korea

Purpose: The purpose of this study was to predict measuring site suited for abdominal skin fold thickness (ASFT) by measuring the
distribution of abdominal subcutaneous fat thickness (AScFT) and ascertain the correlations among obesity indicators. Methods: The
size of analysis materials was 124 secondary data measured by ultrasonic device, bioelectrical impedance analyzer and caliper. Data
were analyzed using t-test, and Pearson’s correlation. Results: The average of AScFT was 10.63 + 6.79mm with its range 1.39-36.16
mm, and AScFT of female and of central parts were thicker than those of male and outer parts in the abdomen. The average of ASFT
was 29.26 + 12.59 mm. Site 5 on Figure 1 was most similar to the average of AScFT in both sexes. Body mass index (BMI) and waist
hip ratio (WHR) were 23.65 + 3.98 and 0.88 + 0.05 respectively. The body weight, BMI, WHR, visceral fat, ASFT vs AScFT revealed in sig-
nificant correlation (r=.29, r=.55, r=.39, r=.33.r=.29). Conclusion: BMI and WHR seem more useful than other obesity indicators,
when obesity control is necessary for Type 2 diabetes patients. Site 5 on Figure 1 is most suitable site to measure ASFT.

KeyWords: Abdominal obesity; Diabetes mellitus; Skinfold thickness; Abdominal subcutaneous fat; Obesity
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Figure 1. Measurement sites of subcutaneous thickness on abdomen.
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Figure 2. Axial ultrasound image for abdominal subcutaneous fat
thickness.
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Table 1. Differences in Obesity Indicators between Male and Female (N=124)
Male (n=66) Female (n=58)
Variables Categories Total t p
n (%) n (%)
Age (yr) 40<-<65 54 (435) 25 (46.3) 29(537) 1.85 174
>65 70 (56.5) 1(58.6) 29 (414)
Drugs for DM Oral drug 86 (69.9) 45 (68.2) 41(71.9) 020 651
Insulin 37(30.1) 21(31.8) 16 (28.1)
Family history of DM No 65 (52.8) 6(54.5) 29 (50.9) 0.17 684
Yes 58(47.2) 30 (45.5) 28 (49.1)
Complications of DM No 76 (61.3) 38 (57.6) 38 (65.5) 0.82 365
Yes 48 (387) 28 (42.4) 20 (34.5)
Weight (kg) Mean +SD 66.36+11.23 69.10+9.36 56.83+9.53 7.22 <.001
BMI (kg/m?) Mean +SD 23.65+398 242 +295 2346+381 1.23 223
<185 42 (33.9) 9(2829) 23 (404)
185-229 2(16) 1(1.5) 1(1.8)
23.0-24.9 58 (47.6) 33(439) 25(43.9)
>250 21(16.9) 13(19.7) 8(14.0)
WHR Mean +SD 0.88+0.05 0.89+0.50 0.87+0.06 132 189
Visceral Fat (level) Mean +SD 8.03+4.10 886+4.25 702+3.70 2.51 014
ASFT (mm) Mean +SD 2926+12.59 27.34+11.05 3094+13.66 1.60 113
ASCFT (mm) Mean+SD 10.63£6.79 833+£5.26 13.24+741 420 <.001

DM = Diabetes mellitus; BMI = Body mass index; WHR = Waist hip ratio; ASFT = Abdominal skin fat thickness; AScFT = Abdominal subcutaneous fat thickness.

Table 2. Comparison of Abdominal Subcutaneous Fat Thickness by Sex (N=124)
Abdominal subcutaneous fat thickness Difference’
Site of measurement Total Male Female Total Male Female
(n=124) (n=66) (n=58) t p (n=124) (n=66) (n=58)
Mean+SD Range Mean +SD Mean+SD Mean+SD Mean +SD Mean +SD

Inner Site01  1202+725  1.90-34.80 9.50+551 14.86+7.96 4.29 <.001 1.39+7.25 1.19+551 162+796
Site02  1263+738  0.80-36.00 10.20+5.65 15394815 4.07 <.001 200+738 1.87+£5.65 215+815
Site03  13.82+806  0.80-36.60 11.28+6.66 16.72+857 397 <.001 3.19+8.06 295+ 6.66 348+857
Site04  1346+844  060-41.10 1117715 16.07 £9.07 331 001 283+843 284+7.15 2.83+9.07
Site05  11.06+£7.18  1.90-34.80 859+5.05 13.87+£8.20 4.25 <.001 043+7.18 0.26+5.05 0.63£8.20
Site06 12324728  1.60-35.20 9.85+£563 15.14+7.94 422 <.001 1.70£7.28 1.52+563 1.90+£7.94
Site07  1355+813  1.40-3540 11.02+£6.34 1642+9.01 381 <.001 292+813 269+6.34 3.18+901
Site08  1290+849  0.90-36.90 10.48+7.02 15.66+£9.21 348 001 2.27+849 215+£7.02 2424921
Subtotal 12.72+739  2.18-3594 10.26+5.78 15.52+8.04 413 <.001 209+738 193+£5.78 2.28+8.04

Quter Site 09 884+666  060-33.60 6.67 +4.54 1131+7.78 398 <.001 -1.79+£6.66 -1.66+4.54 193+£7.78
Site10  933+7.17  0.70-3890 6.99+5.25 1200+8.13 401 <.001 -130£7.17 -134+524 1244813
Site 11 954+773  030-3940 7.38+6.67 11.99+8.17 345 001 -1.09£7.73 -094+6.67 1.25+8.17
Site 12 943+755 030-37.30 7.19+6.58 11.99+7.82 3.72 <.001 -1.20£7.55 -1.14£6.58 1.25+7.82
Site 13 769+578  040-33.50 581+£3.9 0.84+6.74 398 <.001 -294+578 -252+£396 340+6.74
Site 14 800+642  0.70-35.80 587+478 1041+£7.19 408 <.001 -263+642 -246+4.78 283+7.19
Site 15 796+£6.79  0.70-37.10 590+558 1031£7.31 375 <.001 -267£6.79 -243£5.58 293£731
Site 16 746656  040-35.50 532+503 9.88+7.25 401 <.001 -3.17£6.56 -3.01+£5.03 336%7.25
Subtotal 12.72+739  0.60-36.39 6.39+4.95 1097 +£7.20 407 <.001 -2.10£650 -194+4.95 -2.27+7.20

Total 1063+£6.79  139-36.16 833+£5.26 1324741 4.21 <.001

"Difference = Abdominal subcutaneous fat thickness of each site - mean abdominal subcutaneous fat thickness of each site.

www.bionursingjournal.orkr https://doi.org/10.7586/jkbns.2020.22.1.36
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Table 3. Correlation of Obesity Indicators with Abdominal Subcutaneous Fat Thickness (N=124)

Weight BMI WHR Visceral fat ASFT
Characteristics
r(p)

BMI 9 (<.001)
WHR 0(<.001) 3 (<.001)
Visceral fat 63 (<.001) 62 (<.001) 72 (<.001)
ASFT 3(<.001) 2(<.001) 50(<.001) 32(<.001)
AScFT 9(<.001) 5(<.001) 39(<.001) 33(<.001) 29 (<.001)

BMI=Body mass index; WHR = Waist hip ratio; ASFT= Abdominal skin fat thickness; AScFT = Abdominal subcutaneous fat thickness.
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