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ABSTRACT Variability in both skin thickness and skinfold compressibility
affects the relationship between the skinfold caliper reading at a particular site on
the body and the actual adipose thickness at that site, thus inducing error in the
estimation of body fatness. To investigate this variability, skinfold thickness by
caliper and incised depth of subcutaneous adipose tissue were measured at 13
skinfold sites in 6 male and 7 female unembalmed cadavers aged 55 to 94 years.
All skin was then removed and its thickness measured at the exact sites of
skinfold measurement. The regional patterns for skin thickness were similar in
men and women, though women had significantly (P < .05) thinner skin than men
at the biceps, chest, supraspinale, and abdominal sites. Mean (SD) skin thickness
for each cadaver over all sites ranged from 0.76 mm (0.28 mm) to 1.47 mm {0.43
mm), with an overall mean for men of 1.22 mm (0.36 mm) and for women of 0.98
mm (0.36 mm). The thickness of a double layer of skin expressed as a percentage of
skinfold thickness for all cadavers over all 13 sites ranged from 7.1% to 33.4%.
Because of their leanness and thicker skin, the mean for men, 22.7% (10.1%), was
significantly greater than that for women, 10.8% (6.2%) (P < .0001). Mean skin-
fold compressibility over all sites was 53.5% (16.4%) in men and 51.9% (16.5%) in
women (not significant). Such marked variability in skinfold compressibility and
in the relative contribution of skin thickness to skinfold thickness suggests the
need for caution in comparing estimates of fatness by skinfold caliper between

different subjects.  © 1992 Wiley-Liss, Inc.

The use of skinfold calipers to predict body
fat is widespread (Lohman, 1981), though
the limitations of the technique are not well
understood. Many assumptions underlie the
estimation of the percentage of fat in the
body (%fat) by skinfold caliper. These in-
clude 1) choice of the number and location of
skinfold sites, 2) the relationship between
internal and subcutaneous adipose tissue
masses, 3)assumptions in calibrating the
technique against densitometry, and 4) vari-
ability in the fraction of fat in adipose tissue
(Martin et al., 1985). Before these issues are
resolved, there is a more fundamental ques-
tion concerning the use of skinfold calipers:
do they accurately measure subcutaneous
adipose tissue thickness at the selected site?
The two important factors affecting this ac-
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curacy are the contribution of skin thickness
to skinfold thickness, and the amount and
variability of the compressibility of the skin-
fold. We report the variability in skin thick-
ness and skinfold compressibility in 13 un-
embalmed cadavers dissected as part of the
Brussels Cadaver Study.

MATERIALS AND METHODS

As part of a comprehensive cadaver study
of body composition, 13 unembalmed cadav-
ers ages 55 to 94 years (6 male and 7 female)
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were subjected to extensive anthropometry
prior to complete separation by dissection of
adipose tissue, muscle, bone, and organs. No
cadavers showing emaciation or signs of
compositional changes due to chronic illness
were selected. Skinfold thicknesses were
measured with a Harpenden caliper at 13
common skinfold sites: triceps (TR), biceps
(BI), forearm (FQ) (on the anterior surface
at maximum girth), subscapular (SS), chest
(C) (on the anterior axillary line at the level
of the xiphoid process), waist (W) (on the
anterior axillary line at the level of the waist
narrowing), supraspinale (S) (5-7 cm above
ilio-spinale on a line to the acromiale), ab-
dominal (A) (2 ¢cm below and lateral to the
umbilicus), front thigh (I'T) (on the anterior
surface midway between the inguinal fold
and the mid-patella), medial thigh (MT),
rear thigh (RT), patella (P) (2 cm above the
superior edge of the patella), and the medial
calf (MC) (at maximum girth). After skinfold
caliper readings were taken, incisions were
made at all sites, using a scalpel, to the
depth of the muscle fascia. A small metal
rule was inserted into the incision and the
thickness of the adipose tissue plus skin
layer was measured with a precision of
0.5 mm.

The cadavers were then dissected and all
skin was completely removed in a number of
pieces. Any adipose tissue adhering to the
skin was removed by gentle scraping. It was
possible to locate all skinfold sites precisely
because of the incisions that had been made.
Skin thickness at each site was measured by
folding the skin in two at the incision and
applying Harpenden skinfold calipers to the
double layer. Skin thickness at each site was
taken as the mean of five measurements,
measured to a precision of 0.05 mm. Skin-
fold compressibility (%) was defined as

100 (incised depth —3 caliper reading)
incised depth ’

such that application of the skinfold caliper
causing no compression of the tissue gives a
value of zero.

Data analysis consisted of descriptive and
inferential statistics; tests for sex differ-
ences were conducted utilizing independent
t-tests (two-tailed). Pearson’s product-mo-
ment correlation coefficient was used to as-
sess the association between percentage
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skinfold compressibility and percentage adi-
pose tissue. Statistical significance was set
at the .05 level of probability.

RESULTS

Descriptive data for each cadaver and the
entire sample have been reported previously
(Clarys et al.,, 1984), and a separate study
demonstrated that the anthropometric di-
mensions of the cadavers did not differ sig-
nificantly from those taken on a group
of living Belgians of similar mean age
{Mertens, 1981). Skin thicknesses at the 13
right side sites for each subject are shown in
Table 1. Skin thickness for each subject, av-
eraged over all sites, ranged from a mean
(=SD) of 0.76 mm (+0.28 mm) to 1.47 mm
(£0.43 mm) with an overall mean of 1.09
mm (+0.46 mm). For the entire sample, the
site with the thinnest skin was the biceps,
0.62 mm (=0.21 mm) and the thickest was
the subscapular, 1.88 mm (£0.38 mm). Al-
though women had thinner skin than men
at all sites, the differences were significant
only at the biceps (P < .02), chest (P < .002),
supraspinale (P <.05), and abdominal
(P < .02) sites; trends to thinner skin in
women were observed at the forearm and
wrist sites (P < .10). Mean skin thickness
for all women over all sites was 0.98 mm
(%£0.36 mm) compared to 1.22 mm (+0.36
mm) for the men, but this difference was of
borderline significance (P = .06). The re-
gional pattern for skin thickness was simi-
lar in men and women (Fig, 1).

The contribution of skin thickness to skin-
fold thickness was evaluated by expressing
the thickness of a double layer of skin as a
percentage of the skinfold thickness at the
corresponding site (Table 2). The mean per-
centage skin thickness over all 13 sites
ranged from 7.1% to 13.5% in the women
and from 13.5% to 33.4% in the men. The
mean for men (22.7%) was significant-
ly greater than that for women (10.8%)
(P < .0001). By site, mean percentage skin
thickness was significantly greater in the
men than in the women at the triceps
(P < .001), biceps (P < .0005), forearm
(P < .0005), subscapular (P < .05), chest
(P < .02), supraspinale (P < .001), abdomi-
nal (P < .02), front thigh (P < .05), medial
thigh (P < .01), rear thigh (P < .005), and
medial calf (P < .05) sites; there were no sig-
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TABLE 1. Skin thickness (mm)j by sex and site in 6 male and 7 female cadavers'?
All sites
Sex TR  BI FO SS C w S A FT MT RT P MC Mean SD
M 140 090 105 255 160 180 1.75 155 140 125 155 125 100 1.47 0.43
M 195 08 100 —* 165 1.8 145 180 165 075 120 170 0.80 1.39 0.44
M 065 050 045 155 115 130 070 —* 070 070 070 075 050 0.80 0.34
M 1,30 055 070 215 105 125 115 115 105 07 105 080 0.8 106 040
M 110 080 065 1.8 140 145 115 120 110 095 140 135 095 118 0.32
M 1.25 100 075 225 150 18 140 1.76 135 1.05 135 145 1.25 1.40 0.39
Mean 1.28 077 077 207 139 158 127 149 121 091 121 122 089 122
SD 042 020 0.23 038 024 028 036 030 033 022 030 037 025 0.36
F 1.06 055 055 150 085 145 090 095 1.00 075 095 105 070 094 0.29
F 120 045 055 210 075 150 090 095 110 095 145 125 095 108 043
F 0456 035 050 125 —* 1056 100 075 100 055 060 090 075 076 028
F 145 065 075 170 120 165 100 125 110 095 105 115 090 1.14 0.32
¥ .20 035 055 170 060 100 1.0 —* 08 0.8 090 08 070 088 035
F 09 050 065 170 075 130 095 1.06 110 070 130 065 085 096 0.33
F 1.40 060 065 220 075 130 090 130 100 0.7 100 110 070 105 043
Mean 110 049 060 174 082 132 096 104 102 079 104 099 079 098
SD 034 012 009 033 020 024 006 021 009 014 028 020 0.11 0.36
All subjects
Mean 1.18 062 068 188 110 144 110 125 111 084 112 110 084 1.09
SD 037 021 018 038 037 028 028 034 024 018 029 030 018 0.46

'Means and standard deviations (SD) for each subject, each site, all men, all women, and all subjects.

2TR = triceps, BI = biceps, FO = forearm, SS = subscapular, C = chest, W = waist, S = supraspinale, A = abdominal, FT = front thigh,

MT = medial thigh, RT = rear thigh, P = patellar, MC = medial calf.

*Denotes missing data.

nificant differences at the waist and patellar
sites. In men and women, the greatest mean
contribution of skin to skinfold thickness
was at the subscapular site (34.0% and
23.9%, respectively), while the medial thigh
was the site least affected by skin (11.6%
and 5.2%, respectively) (Fig. 2).

Skinfold compressibility (%) showed wide
variation by site and subject (Table 3). Mean
compressibility over all sites was not signifi-
cantly different between the sexes, but
ranged from 38.2% to 68.6% for the men and
from 47.0% to 60.6% for the women. There
was considerable overlap in skinfold com-
pressibility by site between men and women
(Fig. 3), and no significant differences were
observed. For men and women combined,
and for men alone, there were no significant
associations of percentage total adiposity
with percentage skinfold compressibility at
any specific site or with the mean compress-
ibility value of all sites combined. However,
for women alone, there was a significant cor-
relation between percentage skinfold com-
pressibility at the triceps site and percent-
age total adiposity (r = .97, P <.0005);

there were no other significant correlations
with percentage total adiposity in women.

DISCUSSION
Skin thickness and skin thickness relative
to skinfolds

All skinfold measurements include a dou-
ble layer of skin whose thickness is un-
known and, in lean subjects, variability in
skin thickness poses a potential concern, be-
cause skin thickness accounts for a greater
fraction of the skinfold. However, data on
skin thickness are sparse. In an autopsy
study on 35 Chinese subjects (Lee, 1957),
forearm skin thickness ranged from 0.82
mm to 1.82 mm. At the same site, Sheppard
and Meema (1967), using radiography, re-
ported a mean thickness of 1.43 mm in male
and 1.34 mm in female Caucasians. A third
study (Bliznak and Staple, 1975) using a
similar procedure, found that 1) for a given
age and weight, males had a thicker skin
than females and 2) for each sex, skin thick-
ness decreased with age; however, these
findings were based only on radiographs of
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Fig. 1. Skin thicknesses in 6 men and 7 women, showing means * standard errors at 13 sites.

(Skinfold sites as defined in text.)

the forearm site. In a more comprehensive
study (Lee and Ng, 1965), skin thickness
was measured directly at nine skinfold sites
in 35 adult Chinese cadavers. The mean val-
ues at each site ranged from 0.96 mm (bi-
ceps) to 3.41 mm (subscapular) with some-
what smaller values in females. However
the measurement technique, which utilized
a plastic ruler inserted in an incision in the
skin, only gave readings to the nearest 0.5
mm, a value larger than some of the thick-
nesses being measured.

The effect of the variability of skin thick-
ness on skinfold values and fat prediction
has never been seriously assessed. The same
caliper reading on two people may corre-
spond to different thicknesses of subcutane-
ous adipose tissue because of differences in
skin thickness. For example, since skin
thickness is generally of the order of a few
millimetres, the effect of skin on skinfold
caliper readings may be negligible when
skin thickness is small in relation to skin-
fold thickness, but the effect of skin could be
most marked at those sites and in those sub-
jects with little adipose tissue (i.e., where
the relative contribution of skin to the cali-
per reading is high). Athletes are consider-

ably leaner than the general population, and
elite gymnasts and distance runners typi-
cally have skinfolds at some sites of 2 mm to
5 mm (Pollock et al., 1977). While there are
no data on skin thickness in athletes there is
little reason to believe that it differs mark-
edly from non-athletes. Thus, in such cases,
the contribution of skin thickness to the cal-
iper reading may be 50% or more and inter-
subject differences may induce large errors
in predictions of percent body fat.

The data reported here demonstrate con-
siderable variability in skin thickness both
from site to site within a single subject as
well as between subjects. For example, in
the six males, skin thickness at the triceps
ranged from 0.65 mm to 1.95 mm (Table 1).
The corresponding range in the seven fe-
males was 0.45 mm to 1.45 mm. The site
where the effect of skin was most marked
was the subscapular, where skin thickness
accounted for 34.0% of the caliper reading in
males. When skinfold thicknesses at all 13
sites were totaled for the leanest male sub-
ject, skin thickness constituted fully one-
third of this amount. This subject had 18% of
his body weight made up of adipose tissue
(weighed after complete dissection), and
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TABLE 2. Double skin thickness as a percentage of skinfold thickness by sex and site in
6 male and 7 female cadavers!?

All sites

Sex TR BI FO SS C W S A FI' MT RT P MC Mean SD
M 24.0 416 295 407 327 330 455 195 358 187 403 325 409 334 8.6
M 155 173 266 279 179 161 288 159 137 9.0 210 227 115 188 6.2
M 120 294 254 383 275 403 283 —* 138 162 283 195 122 243 9.6
M 167 29.1 182 —* 133 180 201 176 148 8.1 353 279 158 19.6 7.6
M 157 172 137 240 101 140 215 8.0 84 56 13.0 136 102 13.5 5.3
M 226 388 246 391 273 352 409 272 146 122 207 173 250 266 9.5
Mean 178 289 230 340 215 261 309 176 169 116 264 223 193 227

SD 46 103 5.9 7.5 90 113 103 6.9 9.6 50 102 7.0 119 10.1
F 10.3 76 131 271 141 195 7.6 79 102 59 —* 309 8.1 135 8.2
F 6.8 54 85 16 —* 113 84 6.6 4.9 2.4 39 6.3 4.2 7.1 3.7
F 10.3 8.2 136 345 8.1 81 131 —* 7.3 56 157 151 8.1 12.3 7.7
F 12.5 96 100 203 98 186 139 103 4.6 4.7 87 —* 8.6 11.0 48
F 6.7 7.7 9.8 19.1 9.7 201 149 1.7 74 4.5 9.1 7.3 7.2 10.1 4.9
F 9.3 9.9 101 324 6.8 13.0 7.7 8.3 186 6.0 81 —* 6.4 10.5 7.2
F 9.0 115 106 181 96 253 142 —* 6.9 75 104 85 75 116 5.4
Mean 9.3 86 108 239 9.7 166 114 8.2 7.0 5.2 93 136 7.2 10.8

SD 2.1 2.0 1.9 74 2.5 6.0 3.3 1.4 1.9 1.6 3.8 103 1.5 6.2

All subjects
Mean 132 179 164 281 156 21.0 204 129 115 82 179 183 127 164
SD 55 126 7.5 8.8 88 98 123 69 81 48 11.6 9.3 9.9 104

Means and standard deviations (SD) for each subject, each site, all men, all women, and all subjects.

2TR = triceps, BI = biceps, FO = forearm, S8 = subscapular, C = chest, W = waist, § = supraspinale, A — abdominal, FT = front thigh,
MT = medial thigh, RT = rear thigh, P = patellar, MC = medial calf.

*Denotes missing data.
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Fig. 2. Skin as percentage of skinfold thickness, showing means = standard errors at 13 sites. (Skin-
fold sites as defined in text.)

therefore could not be considered lean in
comparison to athletes, suggesting that the
contribution of skin to skinfold thickness A phenomenon familiar to all users of
and therefore the potential error in the esti- skinfold calipers is a decline in caliper read-
mation of %fat would be even greater in ath-  ing after the initial application of the caliper
letes. to the skinfold. This dynamic aspect of cali-

Compressibility
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TABLE 3. Percentage skinfold compressibility by sex and site in 6 male and 7 female cadavers!?
_All sites
Sex TR BI FO SS C W S A FT MT RT P MC Mean SD
M 602 679 56.0 604 671 707 734 508 561 594 465 539 483 59.3 85
M 354 505 342 392 254 140 595 611 182 445 385 633 128 38.2 174
M 64.0 717 727 688 722 731 646 692 610 766 691 704 590 68.6 a1
M 40.3 783 450 467 593 488 648 713 396 628 547 606 323 54.2 13.5
M 654 695 46.1 61.1 566 576 79.0 617 308 555 400 672 465 56.7 13.1
M 350 632 564 558 621 596 572 486 24 312 232 442 333 44.0 18.1
Mean 50.1 66.9 517 553 571 540 664 605 347 550 453 599 387 53.5
SD 14.6 94 131 107 165 215 8.3 93 224 156 156 96 162 16.4
F 278 51.3 560 620 706 395 531 548 302 386 —* 76.0 229 48.6 16.9
F 75.1 647 53.0 577 —* 611 737 772 377 356 b44 337 284 54.4 17.1
F 36.8 393 574 552 757 452 59.0 —* 312 393 425 489 337 47.0 12.9
F 427 686 41.1 347 699 650 788 5H22 175 511 60 —* 321 52.0 18.1
F 485 608 560 734 779 640 528 486 192 494 7.7 474 326 49.1 19.8
F 60.3 79.0 69.7 699 547 5Y5 676 732 635 517 5H4.1 —* 34.4 60.6 12.1
F 419 646 584 682 688 682 605 664 400 638 532 276 306 54.8 14.8
Mean 476 61.2 559 609 696 575 636 621 328 471 462 467 307 51.9
SD 15.7  12.7 84 114 81 108 101 119 125 99 201 187 4.0 16.5
All subjects
Mean 487 638 54.0 583 634 559 649 61.3 336 507 457 539 344 52.7
sD 146 113 1068 110 140 180 90 182 170 130 172 153 116 16.4

‘Means and standard deviations (SD) for each subject, each site, all men, all women, and all subjects.
TR = triceps, BT = biceps, FO = forearm, S8 = subscapular, C = chest, W ~ waist, § = supraspinale, A = abdominal, FT = front thigh,
MT = medial thigh, RT = rear thigh, P = patellar, MC = medial calf.

*Denotes missing data.

per use has been reported in the literature,
but given little attention {Booth et al., 1966;
Fletcher, 1962; Orpin and Scott, 1964).
Brans et al. (1974) quantified the dynamic
compressibility of subcutaneous adipose tis-
sue in neonates, showing an exponential de-
cline in caliper reading over the 1st minute.
They suggested that the main cause of vari-
ation in this deeline was the varying propor-
tion of interstitial water in the adipose tis-
sue, but provided only indirect evidence for
this. Most workers adopt some technique to
standardize the reading despite its dynamic
characteristics. Some wait “for all needle
movements to cease before taking the read-
ing” (Booth et al., 1966), while others record
after “an initial rapid phase of the move-
ment” (Orpin and Scott, 1964), or “approxi-
mately 2 seconds after application, when the
needle slows” (Ross and Marfell-Jones,
1982).

There is also a static compressibility in
addition to the dynamic one. Even when
timing of the caliper reading has been stan-
dardized, similar thicknesses of adipose tis-
sue may yield different caliper readings due
to different degrees of tissue compressibil-
ity. Various workers have studied the extent
to which skinfold calipers compress tissue in
relation to some uncompressed standard
such as that obtained by radiography and

ultrasound (Brozek and Mori, 1958; Ed-
wards, 1951; Garn and Gorman, 1956; Ham-
mond, 1955; Jones, 1970; Ward, 1979).
Mean compressibilities for different samples
ranged from 16% to 51%, with the variabil-
ity being attributed to sex, age, site, and
level of tissue hydration (Brozek and Mori,
1958). Significant additional variability will
also be introduced by the use of different
methods for obtaining the reference value.
It seems probable that variations due to
sex, age, and site are the result of changes in
skin and adipose tissue composition associ-
ated with these factors. For example, Brozek
and Kinsey (1960) studied age-related
changes in compressibility and suggested
that the observed differences were due in
part to changed elastic properties of the skin
and adipose tissue, and to differing degrees
of tissue hydration. Clegg and Kent (1960)
concluded that female adipose tissue was
more compressible than that of males,
whereas Jones (1970) found the opposite.
The greater muscularity {and resulting in-
creased skin tension) of Jones’s female sub-
jects may account for some of the difference,
but Clegg and Kent (1960) did not take skin-
fold thickness into account. If thicker skin-
folds (i.e., the adipose tissue of more obese
subjects) are more compressible than thin-
ner ones, these contradictory findings can be
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Fig. 3. Skinfold compressibility (%), showing means + standard errors at 13 sites. (Skinfold sites as

defined in text.)

easily resolved. Ward (1979) stressed the
importance of the effect of skinfold thickness
on skinfold compressibility and, having al-
lowed for this, found no sex differences in his
subjects.

The minimum (38.2%) and maximum
(68.6%) values for compressibility in the six
males are of particular interest, since the
two subjects in which these values were ob-
served had almost identical values for per-
centage total adiposity (27.1% and 27.8%,
respectively). However, fatness expressed as
the sum of 13 skinfold thicknesses was very
different in the two men (217.6 mm and 98.5
mm, respectively). This discrepancy reveals
a problem with the use of skinfold calipers to
assess fatness. In the absence of information
other than the 13 skinfold thicknesses, it
might reasonably be concluded that the
former subject was more than twice as fat as
the latter since his sum of skinfolds was
121% greater. Only when the incised adi-
pose tissue thicknesses are examined can
this be resolved. The sum of 13 thicknesses
obtained in this way was 185 mm for the
former, which was only 16% greater than for
the latter, 159 mm. The problem was less
evident in women who showed a narrower
range of compressibility (47.0% to 60.6%)
than men.

Compressibility varied considerably by
site, though the variation in men and
women showed a similar pattern (Fig. 3). In
men, the front thigh and medial calf had the
lowest compressibilities, 34.7% and 38.7%,
respectively. In women the lower limb sites
were less compressible than upper limb and
trunk. We found no significant relationship
between overall fatness and compressibility
at any site (except the triceps in women, per-
haps an artifact of the small sample size).

Skinfold compressibility averaged over all
13 sites and all 13 subjects (Table 3) was
52.7% (16.4%). There was no significant dif-
ference between the mean for men, 53.5%
{16.4%), and the mean for women, 51.9%
(16.5%). However, when considering the
mean of 13 sites for each individual, it can be
seen that the range for women (47.0%—
60.6%) was less than that for the men
(38.29%—68.6%). This raises the questions of
how variability is assessed. A second ap-
proach is to calculate variability using only
the mean values (over all sites) for each sub-
ject. For the 7 female subjects this gives
4.7%, but ignores inter-site variability. A
third approach is to simply take the mean of
the 7 standard deviations, as a measure of
the variability of the mean compressibility
over the 7 women. This gives 16.0%. How-
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ever, in practice, the importance of this vari-
ability is in its effect on %fat estimation, and
this will vary with the skinfold sites se-
lected. To examine this, we used one of the
generalized equations of Jackson and Pol-
lock (1978) to estimate body density from
the sum of three skinfolds: the chest, abdo-
men, and thigh. Mean (SD) compressibilities
at these sites were 57.1% (16.5), 60.5% (9.3),
34.7% (22.4) for the men and 69.6% (8.1),
62.1% (11.9), 32.8% (12.5) for the women.
The mean of the three SD’s was taken as the
SD of the sum; 16.1% for men and 10.8% for
women. Then %fat from Siri’s equation was
calculated from body density. For men, the
values of =1 SD of 16.5% in skinfold thick-
nesses translated into a %fat estimation of
16.9 to 21.7, i.e., a mean %fat of 19.3 with a
SD of 2.4% fat. For women the values of
+18SD of 10.8% in skinfold thicknesses
translated into a %fat estimation of 24.9 to
29.7, i.e., a mean %fat of 27.3 with a SD of
2.4% ftat. Thus, despite the different equa-
tions and compressibilities, the error due to
skinfold compressibility appears to be simi-
lar in men and women.

In summary, though little information on
skin thickness is available, the variability
reported in this sample of 13 subjects is
large, with a coefficient of variation of 42%.
One implication is that, while the contribu-
tion of skin to total skinfold thickness is not
large in the general population, it may lead
to significant error in lean subjects such as
athletes, both males and females, where es-
timation of fatness on an individual basis is
common. A second problem is the variability
in skinfold compressibility reported here. It
is difficult to be certain that equal caliper
readings observed in two different subjects
(or even at different sites in the same sub-
ject) do, in fact, correspond to the same adi-
pose tissue thickness. Since compressibility
is difficult to measure in vivo, it remains an
unknown in most studies of body composi-
tion, and results in an uncertainty in %fat
estimates. With the use of the 3-skinfold
Jackson and Pollock equations, a standard
deviation in compressibility of 16.1% for
men and 10.8% for the women resulted in
the same deviation of 2.4% fat in both men
and women.
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