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Comparison of Caliper and Ultrasound Measurement
for the Estimation of Body Fat
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Graduate School of Public Health Kyungpook National University, Taegu, Korea

ABSTRACT

Subcutaneous fat thickness of 74 young male was measured at six sites(biceps, triceps, subsca-
pula, suprailiac, abdomen, thigh).

The present study compared caliper with ultrasound measurements for the estimation of
body fat.

Caliper measurements subcutaneous at six sites had higher coefficient variation than did
the ultrasound measures. Caliper measurements subcutaneous at six sites had higher ratio(cali-
per/ultrasound) than did the ultrasound measures.

Compared to other body sites, the correlations between caliper and ultrasound measurements
were high for the subscapula(r=0.7327), abdomen(r=0.7355) and thigh(r=0.7207) sites. The
correlations between caliper and ultrasound measurements were high for the suprailiac(r=
0.6616) site by lean group. The correlations between caliper and ultrasound measurements
were high for the abdomen(r=0.7636) site by normal group. The correlations between caliper
and ultrasound measurements were high for the subscapula(r=0.8959) and abdomen(r=0.8237)
sites by obese group.

Ultrasound measurement of biceps(r= —04459), abdomen(r= —0.4469), thigh(r=—04348)
had the highest correlation with body density. Caliper measurement of triceps(r=—04017).
subscapula(r=—0.4454), abdomen(r= —0.4293) had the highest correlation with body density.

Ultrasound measurements subcutaneous fat at lean group, obese group had higher coefficients
of correlation with body density than did the caliper measurement.

Caliper measurements subcutaneous fat at normal group had higher coefficients of correlation
with body density than did the ultrasound measures.

Ultrasound showed to be superior to the caliper technique in measuring subcutaneous fat

of obese persons.

KEY WORDS ! caliper * ultrasound - subcutaneous fat - body density.
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Table 1. Physical characteristics of subjects(n=74)

Variable Mean+ SD Range
Age(yr) 19.22 = 0.94 18.00 — 21.00
Height(cm) 172.12 + 4.96 159.00 —183.00
Weight(kg) 61.85 £ 7.00 47.00 — 78.00
BM.1Y 20.89 = 228 17.18 — 25.76
-Katsura index. 95.50 £10.69 78.08 —117.74
Bodv densitv(g/ml)  1.060+ 0.006 1.086— 1.070
Body Fat(%) 16.97 + 246 12,90 — 26.30
Bodv fat(kg) 10.84 + 3.62 6.10 — 34.40
LB.M.Y 5130 £ 534 40.90 — 63.50

B.M.I" | Body Mass Index

L.B.M? ! Lean Bodv Mass
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Table 2. Frequency distribution of body density and
percentage of body fat of subjects

' . Frequency
Bodv densitv Body fat( %) -

; : . No. %
1.0300—1.0399 26.3—26.3 1 1.4
1.0400—1.0429 0.0— 0.0 0 0.0
1.0430—1.0459 0.0— 0.0 0 0.0
1.0460—1.0489 21.5—21.5 2 2.7
1.0490—1.0519 20.6—21.2 3 4.1
1.0520—1.0549 . 19.1—20.3 8 10.8
1.0550—1.0579 18.1—19.2 10 13.5
1.0580—1.0609 16.5—17.8 12 16.2
1.0610—1.0639 154—16.6 16 21.6
1.0640—1.0669 14.0—15.2 16 21.6
1.0670—1.0699 129—14.2 6 8.1

Total 74 100.0
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Table 3. Subcutaneous fat thickness as determined by caliper and ultrasound techniques and correlation

of measurements between techniques by site unit : mm
) Ultrasound{n=74) Caliper(n=74) )
Site Ratio r
Meant SD CV.(%) Meanz SD Cv.(%)
Biceps 3.32+0.71 21.4 3.451 0.96 27.8 1.19 0.2362
Triceps 5481 1.67 30.5 8.45% 3.35 39.6 1.57 0.6784%*
Subscapular 527+ 1.17 v 22.2 11.07% 3.55 32.1 2.10 0.7327°
Suprailiac 5.58+1.80 32.3 6.29+ 2.89 45.9 1.14  0.6944°
Abdomen 5.61%1.90 33%.9 10.66+ 5.18 48.6 1.88 - 0.7355%*
Thigh 5471 1.48 27.1 9.83% 4.25 43.2 1.77 0.7207%*
C.V. . Coefficient Variation ratio . calipert ultrasound *#p<0.001
Table 4. Subcutaneous fat thickness as determined by caliper and ultrasound techniques and correlation
of measurements between techniques by site(Lean group) unit : mm
. Ultrasound (n=30) Caliper(n=30) .
Site Rato r
Meant SD CV.(%) Mean= SD Cv.(%)
Biceps 2,711 0.41 15.1 2,921 0.51 17.5 1.11 —0.2990
Triceps 4.63% 1.07 23.1 6.271 1.63 26.0 - 140 0.5156*
Subscapular 4.59+1.02 222 8.63t 1.68 195 1.94 0.5087*
Suprailiac 431+ 1.33 30.9 4.95+2.29 46.3 1.16 0.6616™*
Abdomen 4.831+1.25 25.9 7.30+2.88 39.5 1.55 0.5198*
Thigh 4,621+ 0.95 20.6 7.18% 1.69 ’ 23.5 1.58 0.5844**
*p<C0.01 *#p<0.001
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Table 5. Subcutaneous fat thickness as determined by caliper and ultrasound techniques and correlation

of measurements between techniques by site(Normal group) unit & mm
. Ultrasound(n=36) Caliper(n=36) .
Site Ratio r
Meanzt SD CV(%) Meanzx SD CVA(%)

Biceps 3.17£0.76 24.0 3.72+1.0% 27.7 1.23 0.2058
Triceps 5.98+ 1.81 30.3 9.80%+ 3.73 38.1 1.67 0.5955%*
Subscapular 5.53+0.93 16.8 11.81+2.79 23.6 2.14 0.6605%*
Suprailiac 6.411t 1.63 25.4 6.76% 2.46 36.4 1.08 0.5252%*
Abdomen 5.69% 1.57 27.6 11.90% 4.22 35.5 2.09 0.7636
Thigh 5941 1.58 25.8 11.08+ 4.48 40.4 1.84 0.6889*"
*p<0.01 *““p<0.00]

Table 6. Subcutaneous fat thickness as determined by caliper and ultrasound techniques and correlation

of measurements between techniques by site(Obese group) unit : mm
. Ultrasound(n=8) Caliper(n=38) .
Site Ratio T
Meant SD CV.(%) Meanz SD CV.(%)

Biceps 3.53% 0.96 27.2 4.18% 1.03 246 1.29 —0.0026
Triceps 6.45% 1.59 24.7 10.50+ 1.49 14.2 1.72 —0.4509
Subscapular 6.60t 1.15 17.4 16.88+ 3.75 22.2 2.55 0.8959%
Suprailiac 6.63+1.12 16.9 9.18+% 4.07 44.3 1.36 0.6924
Abdomen 8.23+ 2.88 35.0 17.63+6.71 38.1 2.17 0.8237*
Thigh 6.58% 1.38 21.0 14,131 4.06 28.7 2.19 0.3693
*p<0.01 '
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Table 7. Correlation coefficient between body density

and subcutaneous fat thickness measured
at six body sites with caliper and ultra-

sound

Site Ultrasound Caliper
Biceps —0.4459%* —0.3380%
Triceps —0.3605 —0.4017%*
Subscapular —0.3848 —0.4454%*
Suprailiac —0.2864% —0.3107*
Abdomen —0.4469*
Thigh —0.4348%"
Sum —0.4845**
*p<0.01  **p<0.001
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Table 8. Correlation coefficient between body density and subcutaneous fat thickness measured at six body
sites with caliper and ultrasound by lean, normal and obese group

Sie Lean(n=30) Normal(n=36) Obese(n=8)

Ultrasound Caliper Ultrasound Caliper Ulrasound Caliper
Biceps —0.2594 0.1160 —0.3319 —0.4238" —0.7878 —0.1557
Triceps —0.0852 —0.1575 —0.3546 —0.4520% —0.6615 —0.0487
Subscapular 0.0366 0.0466 —0.4605% —0.4293*% —0.8920* —0.7930*
Suprailiac 0.1271 0.1167 —0.4223% —0.4544% —0.6045 —0.1628
Abdomen —0.1454 —0.0160 —0.4218* —0.5897%* —0.5671 —0.2402
Thigh —0.3823 0.0046 —0.3290 —0.3986" —0.5709 —0.3110
Sum —0.1309 0.0240 —0.4872% —0.5681%* —0.9342%* —0.3669
*p<<0.01 #*p<0.001
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