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FOREWORD

1. This mlitary handbook is approved for use by all Departnents and
Agencies of the Departnent of Defense.

2. Beneficial comments (recommendations, additions, deletions) and any
pertinent data which may be used in inproving this document shoul d be
addressed to: Commander, U.S. Arny Natick Research, Devel opnent and
Engi neering Center, ATTN.  STRNG- I RT, Natick, MA 01760-5019 by using the
St andar di zati on Docunent |nprovement Proposal (DD Form 1426) appearing at the
end of this docunent or by letter

3. The purpose of this handbook is to present body size information on
the mlitary personnel of the United States in the form of anthroponetric
data. These data are suitable for human factors engineering applications in
the design and devel opnent of mlitary systems, equipnment, and nateriel and in
the design and sizing of mlitary clothing and personal equipnent.



Par agr aph

[Sa RN SNNIOIN LS N

I I N N N Y N  E NN SRS U SR RY ST

PEARARARRARWWWWWWRNNRNNNNNNNNNNNN

ga~rwpNdE

DR NN

et etk ahat S e e e e

[EEN

~No I~ gN

N

gabrwppE

ogabhwpkE

DOD- HDBK- 743A

CONTENTS
| NTRODUCTI ON
Uses of anthroponetric data
Backgr ound

| mportance of mlitary anthroponetry
Availability of mlitary anthroponetric data
Previ ous publications of anthroponetric data

SOURCES OF ANTHROPOMETRI C DATA
Gener al
Mpj or ant hroponetric surveys
United States Arny
U S Arny nen (1946)
Army nen (1966)
Arnmy basic trainees (1966)
Army aviators (1970)
Arny wonmen (1946)
wonen (1977)
Army nmen and wormen (1988)
ed States Marine Corps
Marine Corps men (1966)
ted States Navy
Navy aviators (1964)
Navy recruits (1966)
ted States Air Force
Air Force flying personnel (1950)
.S. Air Force basic trainees (1965)
.S. Air Force flying personnel (1967)
LS. Air Force WAF basic trainees (1952)

O O Sl S e e el ol i S Sy oy
N CL N LR (LR O LR PR PR VPR Pl
=

ni

%2

.S. Air Force women (1968)

thropometric studies

em cal Warfare Service face study (1945)
.S. Air Force ear study (1957)

US. Ar Force men’s hands (1968)

U S Air Force wonen’s hands (1968)

Fort Knox foot study (1946)

O her anthroponetric surveys and studies
United States Arny

Vorld War |

Infantry and arnmored crewren (1966)
DRAGON mi ssile (1967)

Basic trainees (1977)

Avi ation personnel (1959 and 1968)
United States Marine Corps

U.S. Marines (1949)

cggccccc

o
E
(¢]

O — o U] O oTon



S
NN

Par agr aph

NESERFRYREXERERTSINEREN
R okl at ol atatatata

OOERRRWWWWN

N -

W W W W WWWww
NN N e

ObR~wWNE

ooaonooaaoaoao
N i al e el el il

w N

OO~ UTRWN -

wWN -

W -

DCOD- HDBK- 743A

CONTENTS - conti nued

U.S. Marines (1973)

United States Navy

Navy pilots (1960)

Navy divers (1971-1972)

Navy aviator students (1966-1969)
United States Air Force

Cadets and gunners (1942)

VWrmen pilots and nurses (1942)
Basic trainees (1952)

United States nmilitary veterans
Spani sh- American War veterans (1959)
VA normative aging study

REFERENCED DOCUMENTS

Technical references

Acqui sition of technical reports
List of references

General bi bl iography

Annot at ed bi bl i ographi es

General reference publications
Text books

Ref erences on anthroponetry

Bi bl i ogr aphy

THE ANTHROPOVETRI C DATA

Ant hropometric measurenents

Metric nmeasurements

Format for tables of anthroponetric data
Sunmary of body measurenents

DEFI NI TI ONS

Met hods of measurenent

Standi ng measurenents

Sitting measurenents

Depth and breadth measurenents
Circunferences

Surface neasurenents

Head and face neasurenents

Hand measurenents

Foot nmeasurenents

Skinfold thickness neasurenents
Gip strength

Li st of body measurenment definitions



Par agr aph

coocomoo o
M~ owp -

oo
B ww
o O1

12b

DCD- HDBK- 743A

CONTENTS - conti nued

STATI STI CS

Use of statistics for anthroponetric data

Body size information for the group

Statistical values

The nunber of individuals

The nean

The standard devi ation

The standard errors of the nean and
standard devi ation

The coefficient of variation

The range

Percentile val ues

TABLES OF ANTHROPOVETRI C DATA
TITLE

Statistical Values for Abdominal Depth, Sitting
Percentile Values for Abdom nal Depth, Sitting
Statistical Values for Acronion-Radiale Length
Percentile Values for Acronion-Radiale Length
Statistical Values for Age (Men)

Percentile Values for Age (Men)

Statistical Values for Age (Wnen)

Percentile Values for Age (Wmen)

Statistical Values for “Ankle Gircunference
Percentile Values for Ankle G rcunference
Statistical Values for Ankle Height

Percentile Values for Ankle Height

Statistical Values for Anterior Neck Length
Percentile Values for Anterior Neck Length
Statistical Values for Axilla Height
Percentile Values for Axilla Height

Statistical Values for Axilla to Waist Length
Percentile Values for Axilla to Wiist Length

Statistical Values for Axillary Arm G rcunference

Percentile Values for Axillary Arm G rcunference

Statistical Values for Back Curvature - Chest/
Bust Level

Percentile Values for Back Curvature - Chest/
Bust Level

Statistical Values for Ball of Foot Circunference

Percentile Values for Ball of Foot G rcunference



DOD- HDBK- 743A

CONTENTS - continued

TABLE TI TLE Page
13a Statistical Values for Biacromal Breadth 91
13b Percentile Values for Biacromial Breadth 92
14a Statistical Values for Biauricular Breadth 93
14b Percentile Values for Biauricular Breadth 94
15a Statistical Values for Biceps G rcunference, Flexed 95
15b Percentile Values for Biceps Circunference, Flexed 96
16a Statistical Values for Biceps Circunference, Relaxed 97
16b Percentile Values for Biceps Circunference, Relaxed 98
17a Statistical Values for Bigonial Breadth 99
17b Percentile Values for Bigonial Breadth 100
18a Statistical Values for Bi-lliocristale Breadth 101
18b Percentile Values for Bi-Iliocristale Breadth 102
19a Statistical Values for Binalleolar Breadth 103
19h Percentile Values for Bimalleolar Breadth 104
20a Statistical Values for Biocular Breadth 105
20b Percentile Values for Biocular Breadth 106
21a Statistical Values for Bitragion Breadth 107
21b Percentile Values for Bitragion Breadth 108
22a Statistical Values for Bitragion-Coronal Arc 109
22b Percentile Values for Bitragion-Coronal Arc 110
23a Statistical Values for Bitragion-Inion Arc 111
23b Percentile Values for Bitragion-lnion Arc 112
24a Statistical Values for Bitragion-Menton Arc 113
24b Percentile Values for Bitragion-Menton Arc 114
25a Statistical Values for Bitragion-Mninum Frontal Arc 115
25h Percentile Values for Bitragion-M ninum Frontal Arc 116
26a Statistical Values for Bitragion-Posterior Arc 117
26b Percentile Values for Bitragion-Posterior Arc 118
27a Statistical Values for Bitragion-Subnmandibul ar Arc 119
27b Percentile Values for Bitragion-Subnmandibul ar Arc 120
28a Statistical Values for Bitragion-Subnasale Arc 121
28b Percentile Values for Bitragion-Subnasale Arc 122
29a Statistical Values for Bustpoint-Bustpoint Breadth 123
29b Percentile Val ues for Bustpoint-Bustpoint Breadth 124
30a Statistical Values for Buttock Depth 125
30b Percentile Values for Buttock Depth 126
31a Statistical Values for Buttock Height 127
31b Percentile Values for Buttock Height 128
32a Statistical Values for ButtockKnee Length 129
32b Percentile Values for Buttock Knee Length 130
33a Statistical Values for Buttock-Popliteal Length 131
33b Percentile Values for Buttock-Popliteal Length 132
34a Statistical Values for Calf Grcunference 133
34b Percentile Values for Calf Crcunference 134

Vi



TABLE

3ba
35b
36a
36b
37a
37b
38a
38b
39%a
39b
40a
40b
41a
41b
42a
42h
43a
43b
44a

44p

45a
45h
46a
46b
47a
47b
48a
48b
49a
49b
50a
50b
5la
51b
52a
52b
53a
53b
54a
54b
55a
55b

DCOD- HDBK- 743A

CONTENTS - continued
TI TLE

Statistical Values for Calf Height
Percentile Values for Calf Height
Statistical Values for Cervical e Height
Percentile Values for Cervical e Height
Statistical Values for Chest Breadth
Percentile Values for Chest Breadth
Statistical Values for Chest/Bust Circunference
Percentile Values for Chest/Bust Circunference
Statistical Values for Chest/Bust Depth
Percentile Values for Chest/Bust Depth
Statistical Values for Chest/Bustpoint Height
Percentile Values for Chest/Bustpoint Height
Statistical Values for Chest Grcunference at Scye
Percentile Values for Chest Circunference at Scye
Statistical Values for Chest Gircunference Bel ow Bust
Percentile Values for Chest Circunference Bel ow Bust
Statistical Values for Crotch Height
Percentile Values for Crotch Height
Statistical Values for Crotch Length (Natural

I ndent ati on)
Percentile Values for Crotch Length (Natural

I ndent ati on)
Statistical Values for Crotch Length (Onphalion)
Percentile Values for Crotch Length (Omphalion)
Statistical Values for Deltoid Arc
Percentile Values for Deltoid Arc
Statistical Values for Ear Breadth
Percentile Values for Ear Breadth
Statistical Values for Ear Length
Percentile Values for Ear Length
Statistical Values for Ear Length Above Tragion
Percentile Values for Ear Length Above Tragion
Statistical Values for Ear Protrusion
Percentile Values for Ear Protrusion
Statistical Values for Ectocanthus to Back of Head
Percentile Values for Ectocanthus to Back of Head
Statistical Values for Ectocanthus to Top of Head
Percentile Values for Ectocanthus to Top of Head
Statistical Values for El bow G rcunference, Flexed
Percentile Values for El bow G rcunference, Flexed
Statistical Values for El bow Circunference, Relaxed
Percentile Values for El bow Crcunference, Relaxed
Statistical Values for Elbow Fingertip Length
Percentile Values for El bowFingertip Length

vii

Page

135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152

153

154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176



TABLE

56a
56b
57a
57b
58a
58b
59a
59b
60a
60b
6la
61b
62a
62b
63a
63b
64a
64b
65a
65b
66a
66b
67a
67b
68a
68b
69a
69b
70a
70b
7Tla

71b

72a
72b
73a

73b

T4a
74b
75a
75b

DCD- HDBK- 743A

CONTENTS - continued
TI TLE

Statistical Values for ElbowGip Length
Percentile Values for ElbowGip Length
Statistical Values for Elbow (Huneral) Breadth
Percentile Values for El bow (Huneral) Breadth
Statistical Values for Elbow (Radiale) Height
percentile Values for El bow (Radiale) Height
Statistical Values for El bow Rest Height
Percentile Values for El bow Rest Height
Statistical Values for El bow Wist Length
Percentile Values for El bowWist Length
Statistical Values for Eye Height, Sitting
Percentile Values for Eye Height, Sitting

Statistical Values for Face Breadth (Bizygomatic)
Percentile Values for Face Breadth (Bizygomatic)
Statistical Values for Face Length (Menton-Sellion)
Percentile Values for Face Length (Menton-Sellion)

Statistical Values for Finger Dianeter
Percentile Values for Finger Dianeter

Statistical Values for Fingertip (Dactylion) Height
Percentile Values for Fingertip (Dactylion) Height

Statistical Values for Fist Crcunference
Percentile Values for Fist Circunference
Statistical Values for Foot Breadth
Percentile Values for Foot Breadth
Statistical Values for Foot Length
Percentile Values for Foot Length

Statistical Values for Forearm Circunference,

Percentile Values for Forearm Circunference, Flexed

Statistical Values for Forearm Circunference,

Percentile Values for Forearm Circunference, Relaxed

Statistical Values for ForearmForearm Breadth.
Sitting

Percentile Values for ForearmForearm Breadth,
Sitting

Statistical Values for Functional (Thunb-Tip) Reach
Percentile Values for Functional (Thunmb-Tip) Reach
Statistical Values for Functional (Thumb-Tip) Reach,

Ext ended

Percentile Values for Functional (Thunb-Tip) Reach,

Ext ended

Statistical Values for @abella to Back of Head

Percentile Values for Gabella to Back of Head
Statistical Values for Gabella to Top of Head
Percentile Values for Gabella to Top of Head

Viii

Page

177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204

205
206

207

208
209
210

211

212
213
214
215
216



TABLE

76a
76b
77a
77b
78a
78b
79a
79h
80a
80b
8la
81b
82a
82b
83a
83b
84a
84b
85a
85b
86a
86b
87a

87b
88a
88b
89a
89b

90a
90b
91a
91b
92a
92b
93a
93b
94a
94b

DCD- HDBK- 743A

CONTENTS - conti nued
TITLE

Statistical Values for Quteal Arc

Percentile Values for Quteal Arc

Statistical Values for G uteal Furrow Height
Percentile Values for G uteal Furrow Height
Statistical Values for Gip Strength

Percentile Values for Gip Strength

Statistical Values for Hand Breadth

Percentile Values for Hand Breadth

Statistical Values for Hand Breadth at Thumb
Percentile Values for Hand Breadth at Thunb
Statistical Values for Hand C rcunference
Percentile Values for Hand C rcunference
Statistical Values for Hand Circunference at Thumb
Percentile Values for Hand Circunference at Thunb
Statistical Values for Hand Length

Percentile Values for Hand Length

Statistical Values for Hand Thi ckness

Percentile Values for Hand Thi ckness

Statistical Values for Head Breadth

Percentile Values for Head Breadth

Statistical Values for Head Circunference
Percentile Values for Head Circunference
Statistical Values for Head Diagonal: Menton to

Qcei put

Percentile Values for Head Diagonal: Menton to
Qcei put

Statistical Values for Head Diagonal: Nuchale to
Pronasal e

Percentile Values for Head Diagonal: Nuchale to
Pronasal e

Statistical Values for Head Height (Tragion to Top
of Head)

percentile Values for Head Height (Tragion to Top
of Head)

Statistical Values for Head Length

Percentile Values for Head Length

Statistical Values for Heel-Ankle G rcunference
Percentile Values for Heel-Ankle G rcunference
Statistical Values for Heel Breadth

Percentile Values for Heel Breadth

Statistical Values for Hp Breadth,” Sitting
Percentile Values for Hp Breadth, Sitting
Statistical Values for H p Breadth, Standing
Percentile Values for H p Breadth, Standing

Page

217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238

239
240
241
242
243

244
245
246
247
248
249
250
251
252
253
254



TABLE
95a
95h
96a
96b

97a
97b
98a
98b
99a
99b
100a
100b
101a
101b
102a
102b
103a
103b
104a

104b

105a
105b
106a
106b
107a
107b
108a
108b
109a
109b
110a
110b
111a
111b
112a

112b

DOD- HDBK- 743A

CONTENTS - conti nued
TI TLE

Statistical Values for Hp (Buttock) G rcunference,
Sitting
Percentile Values for Hp (Buttock) G rcunference,
Sitting
Statistical Values for Hp (Buttock) G rcunference,
St andi ng
Percentile Values for Hp (Buttock) Circunference,
St andi ng
Statistical values for Hp (Trochanteric) Height
Percentile Values for Hp (Trochanteric) Height
Statistical Values for Instep Circunference
Percentile Values for Instep G rcunference
Statistical Values for Instep Length
Percentile Values for Instep Length
Statistical Values for Interocular Breadth
Percentile Values for Interocular Breadth
Statistical Values for Interpupillary Breadth
Percentile Values for Interpupillary Breadth
Statistical Values for Interscye, Back
Percentile Values for Interscye, Back
Statistical Values for Interscye, Maxinum
Percentile Values for Interscye, Maxinmum
Statistical Values for Juxta-N pple Skinfold
Thi ckness
Percentile Values for Juxta-N pple Skinfold
Thi ckness
Statistical Values for Knee G rcunference, Sitting
Percentile Values for Knee G rcunference, Sitting
Statistical Values for Knee G rcunference, Standing
Percentile Values for Knee G rcunference, Standing
Statistical Values for Knee (Fenoral) Breadth
Percentile Values for Knee (Fenoral) Breadth
Statistical Values for Knee Height, Mdpatella
Percentile Values for Knee Height, Mdpatella
Statistical Values for Knee Height, Sitting
Percentile Values for Knee Height, Sitting
Statistical Values for Kneecap (Patella) Height
percentile Values for Kneecap (Patella) Height

Statistical Values for Knee-to-Knee Breadth, Sitting
Percentile Values for Knee-to-Knee Breadth, Sitting

Statistical Values for Knuckle (Metacarpale I11)
Hei ght

Percentile Values for Knuckle (Metacarpal 111)
Hei ght

255
256
257

258
259
260
261
262
263
264
265
266
267
268
269
270
271
2172

273

274
275
276
277
278
279
280
281
282
283
284
285
286
287
288

289
290



TABLE

113a
113b
114a
114b
115a
115b
115a
1165h
117a
117b
118a
118b
119a
119b
120a
120b
121a
121b
122a
122b
123a
123b
124a

124p

125a
125b
126a
126b
127a
127b
128a
128b
129a
129b
130a
130b
131a
131b
132a
132b
133a
133b

DOD- HDBK- 743A

CONTENTS - continued
TI TLE

Statistical Values for Lateral Malleolus Height
Percentile Values for Lateral Malleolus Height
Statistical Values for Lip-to-Lip Length
Percentile Values for Lip-to-Lip Length
Statistical Values for Lip Protrusion to Back of Head
Percentile Values for Lip Protrusion to Back of Head
Statistical Values for Lower Thigh G rcunference
Percentile Values for Lower Thigh G rcunference
Statistical Values for Maxinum Frontal Breadth
Percentile Values for Maximum Frontal Breadth
Statistical Values for Medial Calf Skinfold Thickness
Percentile Values for Medial Calf Skinfold Thickness
Statistical Values for Medial Mlleolus Height
Percentile Values for Medial Malleolus Height
Statistical Values for Menton to Back of Head
Percentile Values for Menton to Back of Head
Statistical Values for Menton to Top of Head
Percentile Values for Menton to Top of Head
Statistical Values for Menton-Crinion Length
Percentile Values for Menton-Crinion Length
Statistical Values for Menton-Subnasale Length
Percentile Values for Menton-Subnasal e Length
Statistical Values for Md-Axillary Line at X phoid
Level Skinfold Thickness
Percentile Values for Md-Axillary Line at Xiphoid
Level Skinfold Thickness
Statistical Values for M d-Shoul der Height, Sitting
Percentile Values for M d-Shoul der Height, Sitting
Statistical Values for Md-Thigh Crcunference
Percentile Values for Md-Thigh Crcunference
Statistical Values for MnimmFrontal Arc
Percentile Values for MnimmFrontal Arc
Statistical Values for Mnimum Frontal Breadth
Percentile Values for Mninum Frontal Breadth
Statistical Values for Muth Breadth
Percentile Values for Muth Breadth
Statistical Values for Muth Breadth, Smling
Percentile Values for Muth Breadth, Smling
Statistical Values for Nasal Root Breadth
Percentile Values for Nasal Root Breadth
Statistical Values for Neck-Bustpoint Length
Percentile Val ues for Neck-Bustpoint Length
Statistical Values for Neck G rcunference
Percentile Values for Neck Circunference

X

Page

291

292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312

313

314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332



TABLE

134a
134b
135a
135b
136a

136b

137a
137b
138a
138b
139a
139b
140a
140b
141a
141b
142a
142b
143a

143h
144a
144p
145a
145b
146a
146b
147a
147b
148a
148b
149a
149b
150a

150h
151a
151b

152a
152b

DOD- HDBK- 743A

CONTENTS - continued
TI TLE

Statistical Values for Neck C rcunference, Base
Percentile Values for Neck C rcunference, Base
Statistical Values for Nose Breadth

Percentile Values for Nose Breadth

Statistical Values for Nose Length (Subnasal e-

Sel I'i on)
Percentile Values for Nose Length (Subnasal e-
Sel I'i on)

Statistical Values for Nose Protrusion

Percentile Values for Nose Protrusion

Statistical Values for PalmLength

Percentile Values for PalmLength

Statistical Values for Penal e Height

Percentile Values for Penal e Height

Statistical Values for Philtrum Length

Percentile Values for Philtrum Length

Statistical Values for Popliteal Height, Sitting

Percentile Values for Popliteal Height, Sitting

Statistical Values for Posterior Neck Length

Percentile Values for Posterior Neck Length

Statistical Values for Pronasale to Back of Head

Percentile Values for Pronasale to Back of Head

Statistical Values for Pronasale to Top of Head

Percentile Values for Pronasale to Top of Head

Statistical Values for Radiale-Stylion Length

Percentile Values for Radiale-Stylion Length

Statistical Values for Sagittal Arc

Percentile Values for Sagittal Arc

Statistical Values for Scye Circunference

Percentile Values for Scye Circunference

Statistical Values for Sellion to Back of Head

Percentile Values for Sellion to Back of Head

Statistical Values for Sellion to Top of Head

Percentile Values for Sellion to Top of Head

Statistical Values for Shoul der (Acrom ale) Height,
Sitting

Percentile Values for Shoul der (Acroniale) Height,
Sitting

Statistical Values for Shoul der (Acronmiale) Height,
St andi ng

Percentile Values for Shoul der (Acrom ale) Height,
St andi ng

Statistical Values for Shoul der (Bideltoid) Breadth

Percentile Values for Shoul der (Bideltoid) Breadth

Xi i

Page

333
334
335
336

337

338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364

365
366
367
368

369
370



DCD- HDBK- 743A

CONTENTS - conti nued

TABLE TITLE Page
153a Statistical Values for Shoul der Gircunference 371
153b Percentile Values for Shoul der G rcunference 372
154a Statistical Values for Shoul der-El bow Length 373
154b Percentile Values for Shoul der-El bow Length 374
155a Statistical Values for Shoul der-Fingertip Length

(Acromi on-Dactyl i on) 375
155b Percentile Values for Shoulder-Fingertip Length

(Acromi on-Dactyl i on) 376
156a Statistical Values for Shoul der Length 377
156h Percentile Values for Shoul der Length 378
157a Statistical Values for Sitting Height 379
157b Percentile Values for Sitting Height 380
158a Statistical Values for Sleeve Inseam Length 381
158b Percentile Values for Sleeve Inseam Length 382
159a Statistical Values for Sleeve Length: Spine to El bow 383
159h Percentile Values for Sleeve Length: Spine to Elbow 384
160a Statistical Values for Sleeve Length: Spine to Scye 385
160b Percentile Values for Sleeve Length: Spine to Scye 386
161a Statistical Values for Sleeve Length: Spine to Wist 387
161b Percentile Values for Sleeve Length: Spine to Wi st 388
162a Statistical Values for Sleeve Qutseam 389
162b Percentile Values for Sleeve Qutseam 390
163a Statistical Values for Sphyrion Height 391
163b Percentile Values for Sphyrion Height 392
164a Statistical Values for Stature 393
164b Percentile Values for Stature 394
165a Statistical Values for Stature, As Reported by

Subj ect 395
165b Percentile Values for Stature, As Reported by

Subj ect 396
166a Statistical Values for Stomon to Top of Head 397
166b Percentile Values for Stomon to Top of Head 398
167a Statistical Values for Strap Length 399
167b Percentile Values for Strap Length 400
168a Statistical Values for Subnasale to Back of Head 401
168b Percentile Values for Subnasale to Back of Head 402
169a Statistical Values for Subnasale to Top of Head 403
169b Percentile Values for Subnasale to Top of Head 404
170a Statistical Values for Subscapular Skinfold Thickness 405
170b Percentile Values for Subscapul ar Skinfold Thickness 406
171a Statistical Values for Substernale Height 407
171b Percentile Values for Substernale Height 408
172a Statistical Values for Suprailiac Skinfold Thickness 409
172b Percentile Values for Suprailiac Skinfold Thickness 410

Xiii



TABLE

173a
173b
174a
174b
175a
175b
176a
176b
177a
177b
178a
178b
179a
179b
180a

180b
181a
181b
182a
182b
183a
183b
184a
184b
185a
185b
186a
186b
187a

187b
188a

DOD- HDBK- 743A

CONTENTS - conti nued
TI TLE

Statistical Values for Suprasternale Height
Percentile Values for Suprasternale Height
Statistical Values for Thigh C earance

Percentile Values for Thigh O earance

Statistical Values for Thunb Crotch Length
Percentile Values for Thumb Crotch Length
Statistical Values for Tibiale Height

Percentile Values for Tibiale Height

Statistical Values for Tragion to Back of Head
Percentile Values for Tragion to Back of Head
Statistical Values for Tragion Height, Standing
Percentile Values for Tragion Height, Standing
Statistical Values for Triceps Skinfold Thickness
Percentile Values for Triceps Skinfold Thickness
“Statistical Values for Trunk (Suprasternale) Height

Sitting

Percentile Values for Trunk (Suprasternale) Height,
Sitting

Statistical Values for Upper Thigh Circunference,
Sitting

Percentile Values for Upper Thigh Crcunference,
Sitting

Statistical Values for Upper Thigh G rcunference,
St andi ng

Percentile Values for Upper Thigh Circunference,
St andi ng

Statistical Values for Vertical Reach, Sitting
Percentile Values for Vertical Reach, Sitting
Statistical Values for Vertical Trunk G rcunference,
Sitting
Percentile Values for Vertical Trunk Circunference,
Sitting
Statistical Values for Vertical Trunk G rcunference,
St andi ng
Percentile Values for Vertical Trunk Circunference,
St andi ng
Statistical Values for Waist Back Length (Natural
| ndent at i on)
Percentile Values for Waist Back Length (Natural
| ndent at i on)
Statistical Values for Waist Back Length (Onphalion)
Percentile Values for Waist Back Length (Omphalion)
Statistical Values for Waist Breadth (Natura
| ndent at i on)

Xi v

Page

411
412
413
414
415
416
417
418
419
420
421
422
423
424

425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440

441



TABLE
188b

189a
189h
190a

190b
191a
191b
192a
192b

193a
193h
194a

194b

195a
195b
196a
196b
197a

197b

198a
198b
199a
199b
200a
200b
201a
201b
202a
202b
203a
203b

DOD- HDBK- 743A

CONTENTS - continued
TITLE

Percentile Values for Waist Breadth (Natura
| ndent at i on)

Statistical Values for \Wist Breadth (Ommhalion)

Percentile Values for Waist Breadth (Ommphalion)

Statistical Values for Waist Circunference (Natura
| ndent at i on)

Percentile Values for Waist Crcunference (Natura
| ndent at i on)

Statistical Values for Waist Circunference

( Onphal i on)

Percentile Values for Wist Gircunference
( Onphal i on)

Statistical Values for Waist Depth (Natural I|nden-
tation

PercentRIe Val ues for Waist Depth (Natural Inden-
tation)

Statistical Values for Waist Depth (Omphalion)
Percentile Values for Waist Depth (Onphalion)
Statistical Values for Waist Front Length (Natura

| ndent at i on)
Percentile Values for Wist Front Length (Natural

| ndent at i on)

Statistical Values for Waist Front Length (Omphalion)
Percentile Values for \Wist Front Length (Onphalion)
Statistical Values for Waist Height (Iliocristale)
Percentile Values for Waist Height (lliocristale)
Statistical Values for Waist Height (Natural Inden-

tation)
Percentile Values for Waist Height (Natural Inden-

tation)
Statistical Values for Wist Height (Onphalion)
Percentile Values for Wist Height (Oxnphalion)
Statistical Values for Waist Height, Sitting
Percentile Values for Waist Height, Sitting
Statistical Values for Weight
Percentile Values for Weight
Statistical Values for Wight, As Reported by Subject
Percentile Values for Wight, As Reported by Subject
Statistical Values for Wist Gircunference
Percentile Values for Wist Circunference
Statistical Values for Wist (Stylion) Height
Percentile Values for Wist (Stylion) Height

XV

Page

442
443
444

445
446
447
448
449

450
451
452

453

454
455
456
457
458

459

460
461
462
463
464
465
466
467
468
469
470
471
472



Par agr aph

10.
10.
10.
10.
10.
10.

{elecii N Nop e RN -NNIO N S

QUICIOUIOARRWRNNNNNNNRN S

OB~ whNPE

~No ok oW

[ SN

N -

DOD- HDBK- 743A

CONTENTS - continued
APPENDI X

LI STING OF BODY MEASUREMENTS BY TYPE OF MEASUREMENT

Age

Viéi ght

Standing neasurenents

Sitting measurenments

Depth and breadth neasurenents
Circunf erences

Limb circunferences

Surface nmeasurenments

Head and face measurenents

Hand measur ement s

Foot neasurenents

Skinfold thi ckness measurenents
Gip strength (hand dynamoneter)

TERM NOLOGY FOR BODY MEASUREMENTS
Gener al
United States Arny
U S Arny nmen (1946)
Arny nen (1966)
Arny basic trainees (1966)
Arny aviators (1970)
Arny wonen (1946)
Arny wonen (1977)
LS. Arny men and woren (1988)
nited States Marine Corps (1966)
Marine Corps nmen (1966)
nited States Navy
Navy aviators (1964)
Navy recruits (1966)
nited States Air Force
Air Force flying personnel (1950)
Air Force basic trainees (1965)
Air Force flying personnel (1967)
Air Force WAF basic trainees (1952)
Air Force wonen (1968)

DNV ONY

n=

cCccccococcococcoeccccocccocc
o

VO nnom

| NDEX OF BODY MEASUREMENTS

XVi

Page

473
473
473
473
473
474
474
475
475
476
477
477
478
478

479
479
479
479
482
484
484
488
490
494
500
500
501
501
504
504
504
508
513
518
520

524



DOD- HDBK- 743A

(This page intentionally left blank)



DOD- HDBK- 743A
1. I NTRODUCTI ON

1.1 Uses of anthropometric data. Anthroponetric data have been used for
some years in order to provide body size information in mlitary research and
devel opment.  Know edge of body size and proportions is essential for the
design, sizing, and tariffing of mlitary clothing, protective, and persona
equi pnent. O even greater inportance is the fact that anthropometric data
are required as a basic input in the human factors engineering of mlitary
equi pment systems: aircraft, vehicles, tanks, submarines, and many ot her
types of weapons systems. The anthroponetric neasurenent of the mlitary
popul ation provides a standard, statistical description of that population
In order to provide and adequate definition of a body dimension for a specific
popul ation, descriptive statistics such as mean, standard deviation, and
standard error are used to describe the variation for that body dinension
Researchers and designers then use this information (anthroponetric data) to
achi eve acconmodations, conpatibility, integration, safety, inproved
performance and |ogistic efficiency in human/equi pment systemns.

1.2 Background. Mlitary anthroponetry in the United States is not a new
or even recent development, since anthroponetric data on mlitary personnel
have been in use for at |east 100 years or nore. Sone information on the body
size of Civil War soldiers is available in the literature. During and

i mredi ately after World War |, many thousands of soldiers were neasured and
research in anthroponetry was carried on. Efforts in anthroponetry as a field
of research were renewed in the early years of World War I1. In the Arny Ar
Forces, both nen and wonen were neasured as early as 1942 and the
anthroponetric data were utilized in human engineering. Following the end of
Wrld War [I, the collection, analysis, and applications of anthroponetric
data have been carried on as an integral part of mlitary research and

devel opment prograns, and anthroponetry has become a recognized part of hunan
factors engineering. As a result, a great deal of body size information has
been amassed on the mlitary personnel of the United States, both nen and
wonen.

1.3 Inportance of mlitary anthroponetry. The inportance and rel evance of
mlitary anthroponetric data 1s enphasized by the lack of adequate and
definitive data on the U S. civilian population of men and wonen. This
paucity of civilian data presents a serious problem for designers and human
engi neers who, in many cases, are forced to resort to the use of
ant hropometric data on the U.S. military popul ation. Due to the lack of
civilian data, there is no alternative. As one exanple, there are stil
virtually no adequate anthroponetric data available on the heads and faces or

on the hands and feet of the U S. civilian population

1.4 Availability of nmilitary anthroponetric data. During the past
35 years, Arny men, Arny basic trainees, Arny wonen, Arnmy aviators, Mrine
Corps men, Navy aviators, Air Force flying personnel, Air Force basic
trainees, and Air Force wonen all have been neasured at |east twice in najor

2
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ant hroponetric surveys of the various conmponents of the U S mlitary

popul ation. The results of such surveys have been made available in a large
nunber of technical reports published by the various Arned Forces.  About

40 of the nost revelant reports are included in the references listed in this
handbook (see 3.1.3). Although mlitary anthropometry thus is well-
documented, it may be difficult to |ocate some types of anthroponetric data
for specific applications. The purpose of this handbook is to collate
synthesize, and present the nost representative, significant, and current
anthroponetric data available for mlitary personnel of the United States.

Al though nmore anthroponetric data are available for nmen than for wonen, the

i ncreasi ng nunbers and inportance of women in the Armed Forces today

enphasi zes the need for anthroponetric data on wonen. Consequently, the
available anthroponetric data for U S mlitary wonmen are included here. An
inportant additional source of mlitary anthroponetric data is the AAMRL
Center for Anthropometric Research Data (CARD), a conprehensive collection of
i nformation assenbl ed and maintained by the Harry G Armstrong Aerospace

Medi cal Research Laboratory at Wight-Patterson Air Force Base, Chio. The
repository includes not just large scale survey data on mlitary and civilian
popul ations worldw de but numerous snall but useful scale data sets. In
addition, nost of the large U S. mlitary data sets are now available on-line
in a nmenu-driven data base system The first version of the user’s guide for
this facility has been published. Basic summary statistics, including sone
mul tivariate statistics are available through this facility to all government
agencies and contractors. The reference for the first version is as follows:

Robi nson, Joyce C., Robinette, Kathleen M, and Sehner
Gegory F., “User’'s CQuide to Accessing the Anthroponetric
Data Base at the Center for Anthroponetric Research Data,
AAMRL- TR- 88- 012, Arnstrong Aerospace Medical Research
Laboratory, Wight-Patterson Air Force Base, OH 1988.

The U.S. mlitary anthroponetric survey holdings in the AF AAMRL |ibrary
i ncl ude:

MEN Sanpl e No. of
Si ze Vari abl es

1950 U.S. Air Force Flying Personnel 4,000 146
1959 U.S. Arny Aviators 500 46
1964 U.S. Navy Aviators 1,529 98
1965 U.S. Air Force Gound Personnel 3, 869 161
1966 U.S. Arny Gound Personnel 6, 682 73
1966 U.S. Marines 2,008 73
1966 U.S. Navy Recruits 4,095 73
1967 U.S. Air Force Flying Personnel 2,420 189
1970 U.S. Arny Aviators 1,482 88
1988 U.S. Arny Men 1,774 240
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WOMVEN Sanpl e No. of

Size Variabl es
1946 U.S. Wnen's Arny Corps 7,563 65
1968 U.S. Air Force Wnen 1, 905 139
1977 U.S. Arny Women 1,331 151
1988 U.S. Arny Women 2, 208 240

Magnetic computer tapes of nost of the above anthroponetric surveys are

avai | abl e fromthe National Technical Information Services, Springfield, VA
22161. Titles of these tapes, together with the accession nunbers, are |listed
in3.13.

1.5 Previous publications of anthroponetric data. Two official Departnent
of Defense standardization docunents preceded the preparation and publication
of this handbook: M L-STD 1472, Human Engineering Design Criteria for
Mlitary Systems, Equipnment and Facilities, and M L-HDBK-759, Human Factors
Engi neering Design for Arny Materiel. ML-STD-1472 is a standardization
docunent which is approved for use by all departnents and agencies of the
Department of Defense, while ML-HDBK-759 is for informational use in the
human factors engineering of Arnmy materiel. The anthroponetric data included
in ML-STD- 1472 are linited to only the 5th and 95th percentile values for
sel ected body dimensions, while the anthropometric data in M L-HDBK759
represent data on only US. Arny personnel. This handbook is intended to
serve as a supplenent to both of the above docunents as a source of
anthroponetric data. The main objective of this handbook is to present
mlitary anthropometric data in sufficient detail and in a format readily
useabl e by those who require body size information for design, sizing, and
human engi neering purposes.
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2. SOURCES OF ANTHROPOVETRI C DATA

2.1 General. A large nunber of anthroponetric surveys and studies have
been carried out since the end of Wrld War Il in which body neasurenents have
been taken on thousands of U S. military nen and wonen.  From the many sources
avail abl e, anthroponetric data have been selected fromfifteen major surveys
and five studies of mlitary personnel for inclusion in the collection of data
presented in this handbook. These twenty series are fromearly anthroponetric
surveys of 1945-1950, later surveys carried out in the 1960's, the 1977 survey
of Arnmy wonen, and the nost recent nmajor survey of Army personnel in 1988.

Al'l of the U S. Armed Forces from which anthroponetric data are available are
included here: Army, Mrine Corps, Navy, and Air Force. The available
anthroponetric data collated here represent body nmeasurements on a total of
some 75,000 U.S. mlitary personnel obtained in anthropometric surveys during
the past 35 years. The anthroponetric data provide body size information on
several groups within the US. military population. Arnmy, Navy, and Air Force
aviation or flying personnel are largely officers who are generally ol der
taller and heavier than others in the Armed Forces. Gound troops, consisting
of Arny and Marine Corps personnel, are generally intermediate in body size
Arny, Navy or Air Force basic trainees are characteristically young

individuals just starting their military service. The increasing number of
wonmen now in mlitary service enphasizes the need for anthroponetric data on
mlitary wonen, since sizing requirenents for equipnment and nmateriel now

i nclude considerations of wonen in the devel opnent of design paranmeters for

all mlitary personnel. The measures taken in each anthroponetric survey
often differ slightly, therefore caution should be exercised when conparing
across surveys. Before drawi ng any conclusions from such conparisons it is
recomrended that the reader consult the source documents.

2.2 Major anthroponetric surveys. The fifteen surveys utilized here
provide eleven data sets on men and five on wonen. Seven represent U S. Arny
personnel: U S. Arny Men (1946), U S. Arnmy Men (1966), U S. Arny nale basic
trainees (1966), U S. Arny aviators (1970), US. Arny wonen (1946), U S. Arny
wonen (1977), and U.S. Arny nen and wonen (1988). A survey of U S. Marine
Corps nmen (1966) is included, as well as surveys of US. Navy aviators (1964)
and U S. Navy recruits (1966). Five surveys are fromthe U S Air Force
USAF flying personnel (1950), USAF male basic trainees (1965), USAF flying
personnel (1967), USAF WAF femal e basic trainees (1952), and USAF wonen
(1968). Brief summaries of these fifteen anthroponetric surveys are given as
fol | ows.

2.2.1 United States Arny.

2.2.1.1.  US. Any nen (1946). A mgjor anthroponetric survey of US. Arny
personnel was carried out by the Quartermaster Corps in 1946 at the end of
Wrld War 1. In this survey, 105,062 nen were neasured at six Arny
separation centers. O the total series, 96,381 nen were World War |
separates and 8,681 men were new inductees.  Sixty-six body measurements were
made on all individuals. This was the first extensive Arny anthroponetric

5
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survey to be conducted primarily to provide body size information for the
design, sizing, and tariffing of mlitary clothing and personal equipment.

The trenmendous volume of data accumulated in this survey proved difficult to
process in detail wth punched cards before the availability of high-speed
computers and magnetic tapes. Consequently, data for a selected sanmple of
approxi mately 25,000 nmen were utilized as a “working series” for the 1946 Arny
nmen. A large nunber of technical reports have been published on these data
and their use and applications in clothing and human engineering. A report on
t he methodol ogy of this survey by Randall and Baer was published in 1947; this
was subsequently republished in 1951 in a revised edition by Newran and Wite.
The 1946 data on Arny nmen were published in 1951 in a report by Newman and
VWiite containing bivariate charts and regression tables.

References: Randall, R E and M J. Baer; edited and revised by
R W Newman and R M Wite 1951 Survey of Body Size of
Arny Personnel, Male and Female - Methodol ogy.  Report
No. 122 (Revised), US. Arny Quartermaster Climatic
Research Laboratory, Lawence, Mssachusetts.
(AD 149 458)

Newman, R W, and R M Wite 1951 Reference Anthroponetry
of Arny nen, Report No. 180, U S. Arny Quarternaster
Cimtic Research Laboratory, Lawence, Massachusetts.
(AD 149 451)

Wiite, R M 1978 United States Arny Anthroponetry:
1946-1977.  Technical Report NATICK/ TR-79/007, U.S. Arny
Natick Research and Devel opment Conmmand, Natick
Massachusetts.  (AD A068 095)

2.2.1.2 U.S. Arny nen (1966). As a part of the U S. Armed Forces
ant hroponetric surveys of 1966, 6,682 Arny men were neasured. The Arny series
included 2,639 (40% basic trainees, 3,429 (51% infantrynen, 489 (7% arnored
crewren, and a snmall group of 125 (2% Arny aviation personnel. The nmen were
measured at twelve Arny installations between Novenber, 1965 and April 1966.
Seventy body neasurenents were taken on each man. The anthroponetric data
fromthis survey represent the first mjor updating of body size information
on U S. Arny personnel since the Quarternaster survey of 1946. A report on
the 1966 survey of Army men by Wiite and Churchill was published in 1971
Changes in the body size of Army nen between 1946 and 1966 were discussed in
this report.

References: Wite, R M, and E. Churchill 1971 The Body Size of
Soldiers: US. Arny Anthroponetry-1966. Technical Report
72-51-CE, U.S. Arny Natick Laboratories, Natick
Massachusetts. (AD 743 465)

Wiite, R M 1978 United States Army Anthroponetry: 1946-
1977.  Technical Report NATICK/TR-79/007, U.S. Arny Natick
Research and Devel opment Command, Natick, Massachusetts.
(AD A068 095)
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2.2.1.3 U.S. Arny basic trainees (1966). The 1966 anthroponetric survey of
U.S. Arny nen included the measurenent of 2,639 basic trainees. Seventy body
neasurenments were taken on each man. The basic trainees of 1966 consisted of
both draftees and Regular Arny enlistees. Since they were just beginning
their Army training, this was a group of young nen with less than one nonth of
service. The anthropometric data on Arnmy basic trainees are included in the
technical report of the 1966 survey.

References: Wite, R M, and E Churchill 1971 The Body Size of
Soldiers: US. Arny Anthroponetry-1966. Technical Report
72-51-CE, U.S. Arny Natick Laboratory, Natick,
Massachusetts.  (AD 743 465)

White, R M 1978 United States Arny Anthroponetry:  1946-
1977.  Technical Report NATICK/ TR-79/007, U.S. Arny Natick
Research and Devel opnment Command, Natick, Massachusetts.
(AD A068 095)

2.2.1.4 U.S. Arny Aviators (1970). An anthroponetric survey of US. Arny
aviation personnel was carried out in 1970 in which 1,482 nen were nmeasured at
Fort Rucker, Alabama. The series included enlisted men (crew chiefs, door
gunners, nechanics), warrant officer and warrant officer candidate trainees,
warrant officer rated pilots, comm ssioned trainees, and conm ssioned rated
pilots. Both fixed-wing and rotary-wing pilots were represented. Eighty-five
body neasurenents were made on each individual. A technical report on the
anthroponetric survey of U S. Arny aviators by Churchill, MConville, Laubach
and Wiite was published in 1971,

Reference: Churchill, E, J. T. MConville, L. L. Laubach and R M
Wiite 1971 Anthroponetry of US. Arny Aviators-1970
Technical Report 72-52-CE, U S. Arny Natick Laboratories,
Natick, Massachusetts. (AD 743 528)

2.2.1.5 U.S. Arny Wnen (1946). In the anthroponetric survey of US. Arny
personnel carried out in 1946 by the Quarternmaster Corps, 8,864 U S. Arny
wonen were neasured at three Arny separation centers. The wonen included
5,216 Wren’s Arnmy Corps (WAC) officers and enlisted wonmen, and 3,648 Arny
nurses.  Sixty-five body measurenents were taken. A report by Randall on the
met hodol ogy of this survey was published in 1947, while the data on wonmen were
published in 1949 in a report by Randall and Minro containing bivariate charts
and regression tables. In the first publications of the data, all the
measurements taken on the wonen were not analyzed. Consequently, the 1946
anthroponetric data on Arny wonen subsequently were transferred from punched
cards to magnetic tape in 1972 and the data were edited through the use of
conputer programs. As a result, anthroponetric data for all of the body
measurements taken now are available on 8,100 woren; The change in the tota
from8,864 to 8, 100 women was the result of the elimnation of faulty data in
the original punched cards.
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References: Randall, R E. 1947 Survey of Body Size of Army Personnel,
Mal e and Fermale; Report No. 1 - Methodol ogy and General
Considerations (Female). Report No. 123, U S. Arny
Quartermaster Climtic Research Laboratory, Law ence,
Massachusetts.  (AD 209 809)

Randall, F. E., and E. H Mnro 1949 Reference

Ant hropormetry of Arny women. Report No. 149, US. Arny
Quartermaster Cimtic Research Laboratory, Law ence,
Massachusetts.  (AD 209 837)

Wite, R M 1978 United States Arny Anthropometry:  1946-
1977.  Technical Report NATICK/ TR-79/007, U.S. Arny Natick
Research and Devel opnent Command, Natick, Massachusetts.
(AD A068 095)

2,2.1.6 US. Any Wnen (1977). An anthroponetric survey of US. Arny
wonen was conducted between Novenber, 1976 and February, 1977, with women
bei ng measured at Fort Sam Houston, Texas; Fort MCellan, Al abama; Walter
Reed Medical Center, Washington, D.C.; and Fort Jackson, South Carolina
Ant hropornetric data for 69 basic body neasurements were obtained on a sanple
of 1,331 women. An additional 28 body neasurenents were taken on 255 women,
and 31 head and face neasurenents were made on 216 wonen. In addition to the
conventional anthroponmetry, 14 workspace neasurenments were taken on 300 women,
and nine static muscle strength measurements were nade on 349 wonen. The
1,331 wonen neasured included 49 (4% WAC officers, 67 (5% student officers,
228 (17% Arnmy nurses, and 987 (74% enlisted women. The 1977 survey of wonen
resulted in the first updating of body size information on Army wonmen since
the Quarternmaster survey of 1946. The results of the anthroponetric survey of
Arny worren were published in a series of four reports by various authors.

References:  Laubach, L. L., J. T. MConville, E Churchill and R M
VWhite 1977 Anthroponetry of Wnen of the U S. Arny-1977;
Report No. 1 - Methodol ogy and Survey Plan.  Techni cal
Report NATICK/TR-77/021, U.S. Arny Natick Research and
Devel opnent Conmand, Natick, Massachusetts. (AD A043 715)
Churchill, E., T. Churchill, J. T. MConville and R M
VWhite 1977 Anthropometry of Women of the U S. Arny-1977,
Report No. 2 ~ The Basic Univariate Statistics. Technical
Report NATICK/ TR-77/024, U.S. Arny Natick Research and
Devel opnent  Command, Natick, Massachusetts. (AD A044 806)
Churchill, T., E Churchill, J. T. MConville and R M
VWhite 1977 Anthroponetry of Wnen of the U S. Arny-1977;
Report No. 3 - Bivariate Frequency Tables. Technical
Report NATICK/TR-77/028, U.S. Arny Natick Research and
Devel opnent Conmand, Natick, Massachusetts. (AD A046 692)
Tebbetts, |., T. Churchill and J. T. MConville 1980
Ant hroporetry of Wonen of the U S. Army'1977;, Report No. 4
- Correlation Coefficients. Technical Report NATICK/ TR-
80/016, U.S. Arny Natick Research and Devel opment Conmand,
Natick, Massachusetts. (AD A084 119)

8
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Wite, R M 1978 United States Arny Anthropometry:  1946-
1977.  Technical Report NATICK/ TR-79/007, U S. Arny Natick
Research and Devel opnment Command, Natick, Massachusetts.
(AD A068 095)

2.2.1.7 U.S. Arny Men and Wonen (1988). A major anthropometric survey of
mlitary personnel was carried out in 1988. The survey included over 132 body
measurements on 5499 nen and 3485 women.  Denographi ¢ groups projected to
increase in the next several decades were over-sanpled so that the working
data bases can be reconfigured as Arny denmographics shift in the comng
decades. The initial working data bases are subsets of the survey sanple that
exactly match the denographics of the June 1988 active Arny. The male working
data base includes neasurenments on 1774 men: 66.1% Wite, 25.8% Bl ack, 3.8%
Hispanic, and 4.3%a mx of other racial/ethnic groups. 30.4%are aged 31 and
over, 25.2% are between 25 and 30, 26.6% between 21 and 24, and 16.4% are aged
20 and under. The fenal e working data base includes 2208 subjects: 51.6%
Wite, 41.8% Black, 2.6% H spanic, and 3.9% divi ded among other racial/ethnic
groups. This sanple includes 480 (21.7% subjects aged 31 or over, 706
(32.0% between 25 and 30, 659 (29.8% between 21 and 24, and 363 (16.4% aged
20 and under. This survey is unique In that it provides the first data base
with conpletely conparable data on men and wonen. It is also the first survey
to utilize oversanpling and statistical matching procedures to create worKking
data bases that can represent today's Arny, tomorrow s Arny, and the armes of
our allies. A technical report containing interimsummary statistics for this
survey has been published; the final statistics will be published during the
summer of 1989.

References: Gordon, C.C., T. Churchill, CE Causer, B. Bradtmller,
J.T. MConville, |. Tebbetts and R A Walker. “1988
Ant hroporetric Survey of U S. Arny Personnel: Sunmmary
Statistics Interim Report”. Technical Report NATICK/ TR-
89/027, U.S. Arny Natick Research, Devel opment &
Engi neering Center, Natick, Massachusetts.
Causer, C, |. Tebbetts, B. Bradtmller, J. MConville and
C.C. Gordon.  “Measurer’'s Handbook: U S. Arny
Ant hroponetric Survey 1987-1988". Technical Report
NATI CK/ TR-88/ 043, U.S. Arny Natick Research, Devel opment &
Engi neering Center, Natick, Massachusetts.
Clauser, CE, J. MConville, C.C GCordon, and I. Tebbetts.
“Sel ection of Dimensions for an Anthroponetric Data Base,
Volume |: Rationale, Summary, and Concl usions.”
Techni cal Report NATICK/ TR-86/053, U S. Arny Natick
Research, Devel opment & Engineering Center, Natick,
Massachusetts.
Clauser, CE, J. MConville, CC Cordon, and I|. Tebbetts.
“Selection of Dinmensions for an Anthropometric Data Base,
Volume I1: Dinmension Eval uation Sheets.” Techni cal
Report NATI CK/ TR-86/ 054, U S. Arny Natick Research,
Devel opment & Engineering Center, Natick, Massachusetts.

9
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Annis, J.F., and C.C. Gordon. ‘The Devel opment and
Validation of an Automated Headboard Device for

Measur ement of Three Di mensional Coordinates of the Head
and Face.” Technical Report NATICK/ TR-88/048, U.S. Arny
Natick Research, Development & Engineering Center, Natick,
Massachusetts.

Zehner, G, V. Deason, C. Ervin, and C.C. CGordon. “A
Phot ographi ¢ Device for the Collection of Anthroponetric
Data on the Hand.” Technical Report NATICK/ TR-87/044,
U.S. Arny Natick Research, Developnment & Engineering
Center, Natick, Mssachusetts.

2.2.2 United States Marines Corps.

2.2.2.1 U.S. Marine Corps nen (1966). As a part of the U S. Arned Forces
anthroponetric surveys of 1966, 2,008 U S. Mrine Corps nmen were neasured.
The sanpl e included 1,003 nmen neasured at Canp Lejeune, North Carolina, and
1,005 nmen neasured at Canp Pendleton, California. Seventy body neasurenents
were taken on each man. \Wen the U S. Marine Corps anthroponetric data were
conpared with U S. Arny anthropometric data, it was found that Marine Corps
personnel were very simlar to Army personnel in body size and proportions. A
report on the 1966 anthropometric survey of U S. Marine Corps nmen by Wite and
Churchill was published in 1977.

Ref er ence: Wite, R M, and E. Churchill 1977 United States Marine
Corps Anthroponetry. Technical Report NATICK/ TR-78/021,
U.S. Arny Natick Research and Devel opment Command, Nati ck,
Massachusetts.  (AD A073 824)

2.2.3 United States Navy.

2.2.3.1 U.S. Navy Aviators (1964). An anthroponetric survey of U S. Navy
aviation personnel was carried out in 1964 in which 1,549 nmen were nmeasured at
ten Naval and Marine Corps air stations. The series included designated Naval
and Marine Corps aviation officers (pilots, observers, and flight surgeons),
as well as enlisted nen permanently designated as aeronautical personnel.
Ni nety-six body neasurements were nade on each individual. A technical report
on the anthroponetric survey of U S. Navy aviators by Gfford, provost and
Lazo was published in 1965. Technical assistance in this survey was furnished
by MIton Al exander and Ednund Churchill of the U'S. Air Force.

References: Gfford, E C, J. R Provost and J. Lazo 1965
Anthroponetry of Naval Aviators-1964. Report
NAEC- ACEL- 533, Aerospace Crew Equi pnent Laboratory, U.S.
Naval Air Engineering Center, Philadel phia, Pennsylvania*
(AD 626 322)
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Moroney, W F. 1971 Selected Bivariate Anthroponetric
Distributions Describing a Sanple of Naval Aviators-1964.
Report NAMRL-1130, Naval Aerospace Medical Research
Laboratory, Naval Aerospace Medical Center, Pensacola,
Florida.  (AD 723 796)

Moroney, W F., and M J. Smith 1972 Intercorrelations and
Sel ected Descriptive Statistics for 96 Anthroponetric
Measures on 1549 Naval Aviation Personnel. Report
NAMRL- 1165, Naval Aerospace Medical Research Laboratory,
Naval Aerospace Medical Center, Pensacola, Florida.

(AD 754 780)

2.2.3.2 U.S. Navy recruits (1966). As a part of the U S. Arned Forces
anthropometric surveys of 1966, 4,095 U.S. Navy recruits were neasured. The
sanpl e included 2,042 nen nmeasured at the Naval Recruit Training Center, San
Diego, California, and 2,053 nmen neasured at the Naval Recruit Training
Center, Geat Lakes, Illinois. Seventy body measurements were taken on each
man. Since they were just beginning their Navy training this was a group of
young enlistees with less than one nmonth of service. A technical report on
the results of the anthropometric survey of U S. Navy recruits in 1966 has not
been published as yet.

2.2.4 United States Air Force

2.2.4.1 U.S. Air Force flying personnel (1950). An anthroponmetric survey
of US. Ar Force flying personnel was conducted in 1950 in which 4,063 nmen
were neasured at fourteen Air Force bases. The series consisted of 2,498
(619 officers, 606 (15% cadets, and 959 (24% enlisted airmen. The aero-
ratings included pilots, bonbardiers, navigators, observers, flight engineers,
gunners, and radio operators. One hundred and thirty-two body measurenents
were taken, The anthroponetric survey was the first major survey carried out
by the U S. Air Force;, the technical report of the survey by Hertzberg,
Dani el s and Churchill, published in 1954, was widely used and referenced as a
source of anthroponetric data for many years. The data presented in the
original report were analyzed prior to the availability of nodern conputer
facilities.  Subsequently, mllineter values recorded during the survey but
not generally used in the original analyses, were added, the data were
thoroughly edited, and sone inconplete data were deleted. The “nodernized”
data are based on a series of 4,000 nen

References: Hertzberg, HT.E., GS. Daniels, and E. Churchill 1954
Ant hroporetry of Flying Personnel-1950. WADC Techni ca
Report 52-321, Aero Medical Laboratory, Wight-Patterson
Air Force Base, Chio. (AD 47 953)
Churchill, E, P. Kikta and T. Churchill 1977 The AVRL
Ant hroporetric Data Bank Libary: Volumes [-V. Technica
Report AMRL-TR-77-1, Aerospace Medical Research
Laboratory, Wight-Patterson Air Force Base, Chio.
(AD A047 314)
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Churchill, E., P. Kikta and T. Churchill 1978
Intercorrelations of Anthroponmetric Measurements: A
Source Book for USA Data. Technical Report AMRL-TR-77-2,
Aerospace Medical Research Laboratory, Wight-Patterson
Air Force Base, Chio. (AD A058 616)

2.2.4.2 US. Ar Force basic trainees (1965). An anthroponetric survey of
U.S. Air Force men was carried out in 1965 in which 3,869 nen were measured.
Over 500 officers and about 800 enlisted airmen were measured in the early
stages of the survey. The mmjor portion of the survey took place at Lackland
Air Force Base near San Antonio, Texas, where 2,527 male basic trainees were
nmeasured. One hundred and fifty-seven body neasurements and grip strength
were neasured. Wile a US. Ar Force technical report on the survey itself
has not been published, the data on the 1965 USAF basic trai nees have been
included in a 1978 report by Churchill, Kikta and Churchill

Ref er ence: Churchill, E, P. Kikta and T. Churchill 1978
Intercorrelation of Anthroponetric Measurenents: A Source
Book for USA Data. Technical Report AMRL-TR-77-2,
Aerospace Medical Research Laboratory, Wight-Patterson
Air Force Base, Chio. (AD A058 616)

2.2.4.3 US. Air Force flying personnel. (1967). The second najor
anthroponetric survey of US. Ar Force personnel was conducted in 1967, sone
17 years after the pioneering survey of flying personnel carried out in 1950.
A sanmple of 2,420 men, all of whomwere officers on active flying status, were
measured at about 20 Air Force bases. Rated pilots made up 49% of the sanple,
student pilots 21% rated navigators 21% and student navigators 8% (ne
hundred and eighty-six body dinmensions and grip strength were measured. A
U.S. Air Force technical report has not been published on the results of this
survey. However, the 1967 anthroponetric data on USAF flying personnel have

been included in a 1975 NATO AGARD report, edited by G unhofer and Kroh.

References: Gunhofer, H J., and G Kroh (eds.) 1975 A Revi ew of
Anthroporetric Data of German Air Force and United States
Air Force Flying Personnel 1967-1968. AGARD- ograph
No. 205, North Atlantic Treaty Organization, Advisory
Goup for Aerospace Research and Devel opnent (NAT- AGARD),
Neuilly sur Seine, France. (AD A010 674)

Churchill, E, P. Kikta and T. Churchill 1977 The AVRL
Ant hroporetric Data Bank Libary: volumes [-V.  Technical
Report AMRL-TR-77-1, Aerospace Medical Research
Laboratory, Wight-Patterson Air Force Base, Ohio.

(AD A047 314)

Churchill, E, P. Kikta and T. Churchill 1978
Intercorrelation of Anthroponetric Measurenents: A Source
Book for USA Data. Technical Report AMRL-TR-77-2,
Aerospace Medical Research Laboratory, Wight-Patterson
Air Force Base, Chio. (AD A058 616)
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2.2.4.4 US. Air Force WAF basic trainees (1952). An anthropometric survey
of USAF Woren of the Air Force (WAF) was carried out in 1952 in which 852
wonen undergoing basic training were measured at Lackland Air Force Base,
Texas. Sixty-four body measurenents were taken. This represented a group of
young wonen, W th 65% of the subjects being under the age of 20 years. A
technical report on this anthroponetric survey by Daniels, Myers and Wrrall
was published in 1953.

Ref erence: Daniels, G S., H C Myers, Jr. and S. H Wrrall 1953
Anthroporetry of WAF Basic Trainees. Technical Report
WADC- TR-53-12, Aero Medical Laboratory, Wight-Patterson
Air Force Base, Chio. (aDp20 542)

2.2.4.5 U.S. Air Force wonen (1968). An anthroponetric survey of US. Ar
Force wonen was conducted in 1968, wth women being measured at six Air Force
bases. One hundred and twenty-three body dinensions and grip strength were
neasured on a sanple of 1,905 wonen. Thirteen of the nmeasurenments were
repeated on about-three-quarters of the survey sanple with the subjects
wearing foundation garnents. The 1,905 women measured included 73 (3.8%
officers, 86 (4.5% officer trainees, 389 (20.4% USAF nurses, 333 (17.5%
basic trainees, and 1,024 (53.8% enlisted women. This constituted the first
maj or ant hropometric survey of American wonen since the end of Wrld War 1.
An extensive report on the anthropometric survey of U S. Air Force wonen by
Clauser and co-authors was published in 1972,

References: Clauser, C E., P. Tucker, J. T. MConville, E. Churchill,
L. L. Laubach and J. Reardon 1972 Anthroponetric Survey
of Air Force Wnen-1968. Technical Report AMRL-TR-70-5,
Aerospace Medical Research Laboratory, Wight-Patterson
Air Force Base, “Chio. (AD 743 113)

Churchill, E., P. Kikta and T. Churchill 1977 The AVRL
Anthroponetric Data Bank Libary: Volumes [|-V.  Technical
Report AMRL-TR-77-1, Aerospace Medical Research,
Laboratory, Wight-Patterson Air Force Base, Ohio.

(AD A047 314)

Churchill, E., P. Kikta and T. Churchill 1978
Intercorrelations for Anthroponetric Measurements: A
Source Book for USA Data. Technical Report AMRL-TR-77-2,
Aerospace Medical Research Laboratory, Wight—Patterson
Air Force Base, Chio. (AD A058 616)

2.3 Anthroponetric studies. In addition to the basic surveys representing
sources of body size information, anthropometric data from five specialized
studies also have been included in the collation in order to supplenent the
data on the head and face, the hands, and the feet. These five studies are:
the Chemcal Warfare Service face study (1945), U S. Air Force ear study
(1957?, U.S. Air Force studies of men's and wonmen's hands (1968), and the Fort
Knox foot study (1946). Brief summaries of these five studies are given as
fol | ows.
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2.3.1 Chenical Warfare Service face study (1945). In 1944, a project was
initiated by the Army’s Chemcal Warfare Service Devel opnent Laboratory to
obtain anthroponetric data for use in designing and sizing gas mask face-
pieces. In this study, forty head and face measurenents were nade on 3,075
US. Arny enlisted nen at Canp Sibert, Alabama. Following detailed analyses
of the data, a set of ten head forns was devel oped; these subsequently were
reproduced in permanent formin bronze. The ten head forms consisted of: a)
an average head (No. 3), representing the mean of all measurenents for the
entire group; b) four heads (Nos. 1, 2, 4, 5), formng a graded series based
on the sum of face length, face breadth, and face depth, with other dimensions
representing the average measurements associated with the various face sizes;
and c) five heads (Nos. 6-10), representing certain di sharmonic conbinations
of face length, breadth, and depth, intended to illustrate types of variation
other than of total face size. The ten bronze head forms which resulted from
this unique study are still in use in the devel opnent of mlitary head and
face protective items and equipment. The anthroponetric data of this study
are contained in two reports published by the Chem cal Warfare Service
Devel opment Laboratory in 1945.

References: Brues, A M 1945 Study of Anthroponetric Data. MI.T.
MR No. 106, Chenmical Warfare Service Devel opnent
Laboratory, Mssachusetts Institute of Technol ogy,
Canbridge, Massachusetts. (ATl 128 658) Chenical Warfare
Service 1945 C.WS. Anthroponetric Data on Faces and
Heads. C. WS Panphlet No. MT 1, Chenmical Warfare Service
Devel opnent Laboratory, Massachusetts Institute of
Technol ogy, Canbridge, Mssachusetts.

2.3.2 U.S. Air Force ear study (1957)* In 1957, 2,236 USAF male flying
personnel were nmeasured photographically, using the PhotoMetric system A
random sanpl e of 500 slides were selected fromthe total series for a detailed
analysis of ear dinensions. Fourteen measurements were made on |eft ears,
including ear length, ear length above tragion, ear breadth, and eleven radi
fromthe tragus. A technical report of the USAF ear study by Al exander and
Laubach was published in 1968.

Ref er ence: Al exander, M, and L. L. Laubach 1968 Anthropometry of the
Human Ear (A Photogrammetric Study of USAF Flight
Personnel ).  Technical Report AMRL-TR-67-203, Aerospace
Medi cal Research Laboratory, Wight-Patterson Air Force
Base, Chio. (AD 670 869)

2.3.3 U.S. Air Force nen’s hands (1968). In 1968, 56 anthroponetric
measurements were obtained on the right hands of 148 USAF nale flying
personnel .  Mbst hand and finger neasurenents were made on a special neasuring
board; finger diameters were neasured with sliding calipers and circunferences
were nmeasured with a steel tape. A technical report on the anthroponetric
data of USAF men’s hands by Garrett was published in 1970.
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Ref er ence: Garrett, J. W 1970 Anthroponetry of the Hands of Male Ar
Force Flight Personnel. Technical Report AMRL-TR-69-42
Aerospace Medical Research Laboratory, Wight-Patterson
Air Force Base, Chio. (AD 709 883)

2.3.4 U.S. Ar Force wonen’s hands (1968). In 1968, 56 neasurements were
obtained on the right hands of 211 USAF female personnel. Mst hand and
finger nmeasurenents were made on a special neasuring board; finger diameters
were nmeasured with sliding calipers and circunferences were neasured with a
steel tape. A technical report on the anthroponetric data of USAF women’s
hands by Garrett was published in 1970

Ref er ence: Garrett, J. W 1970 Anthroponetry of the Air Force Female
Hand.  Technical Report AMRL-69-26, Aerospace Medica
Research Laboratory, Wight-Patterson Air Force Base
Chio.  (AD 710 202)

2.3.5 Fort Knox foot study (1946). An anthroponetric survey of the feet of
US Arny men was carried out in 1945 at the Arnored Medical Research
Laboratory, Fort Knox, Kentucky. A total of 6,278 white subjects and 1,281
bl ack subjects were exanmined in all. The white subjects were either in basic
training or were nenbers of the enlisted cadre at the Arnmored Repl acement
Training Center at Fort Knox. For the most part, those in basic training were
in their third nonth of Army service. The black subjects were Arny Air Corps
personnel, principally ground enlisted men from Godman Field, adjacent to Fort
Knox, who had been in the service fromone to four years. Al of these
subjects were not included in the final study. Analyses were made on the data
for 5575 white and 1,200 black subjects. The subjects not a part of the
final study were excluded because of practice runs, photographic failures, or
clinical findings of gross physical “defects in the feet. Twenty-seven foot
nmeasurenents were taken, together with height and weight. Mst of the Iength
and breadth measurenments of the feet were obtained from photographic plates of
the soles of the feet, enlarged to 8 x 10 inch size. Additional foot
measurements were nade with tapes, calipers, and various tenplates. Analyses
of these foot data have been used extensively for many years in the
devel opnent and sizing of mlitary footwear. The Fort Knox study was a unique
effort; such a foot survey has never been repeated. The results of the survey
of the feet of US Army men were presented in a report by Freedman and co- -
authors, published in 1946. Additional detailed analyses of the foot data
were nade by Randall and published in a report by Randall, Minro and Wite. A
factorial analysis of the Fort Knox foot data was later carried out by Jeffery
and Thurstone and published in a 1955 report.

References:  Freedman, A, E. C Huntington, G C. Davis, R B. Mgee,
V. M Mlstead and C. M Kirkpatrick 1946 Foot Di mensions
of Soldiers. Project No. T-13, Arnored Medical Research
Laboratory, Fort Knox, Kentucky. (AD 658 652)
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Randall, F. E, E H Mnro and R M Wite 1951

Ant hroponetry of the Foot (U.S. Arnmy white Male).  Report
No. 172, U S. Arny Quartermaster Cimatic Research
Laboratory, Lawence, Mssachusetts. (AD 103 423)
Jeffrey, T. E, and L. L. Thurstone 1955 A Factorial

Anal ysis of Foot Measurenments. (Contract Report,
University of North Carolina, Chapel H I, N.C) Technica
Report EP-10, U.S. Arny Quarternmaster Research and

Devel opnent Center, Natick, Mssachusetts. (AD 66 971)

2.4 Qther anthroponetric surveys and studies. A considerable anount of
body size information of US. mlitary personnel in the formof anthroponetric
data may be found in the reports of additional surveys or studies which have
not been included in the basic collation of anthroponetric data of this
handbook.  For the nost part, these represent surveys of |esser inportance, or
earlier surveys which have been largely superseded by later and nore
representative surveys. These additional surveys and studies are briefly
sumarized as follows. Conplete citations of the reports on these additiona
surveys may be found in the list of references.

2.4.1 United States Arny.

2.4.1.1 World War |. A large volune of anthroponetric data and statistics
on World War | soldiers was published by the Medical Department of the U S.
Arny.  In this nmonumental work, Davenport and Love (1921) anal yzed data on

some 2,000,000 draft recruits of 1917-1918, and on 100, 000 troops denobilized
in 1919. Wile a large part of the material in this volune consists of

medi cal or clinical information, it is significant that extensive anal yses
were made of the correlations between body size and clothing size. In fact,
many of the procedures utilized today in applied mlitary anthropometry may be
traced to the work of Davenport and Love in 1921.

2.4.1.2 Infantry and arnored crewnen (1966). The anthroponetric survey of
U.S. Arny nmen carried out in 1966 included 70 measurements on 3,429 infantry
personnel and 489 arnored crewren. Anthroponetric data for these two series
?f /Vfw men may be found in the technical report by Wite and Churchil

1971).

2.4.1.3 DRAGON nissile (1967). A significant study comnbining anthroponetry
and human factors engineering in the devel opnent of the DRAGON XM 47 gui ded
mssile systemwas carried out in 1967 by anthropol ogists of the MDonnel
Company. In this study, sixteen body neasurements were made on 254 U.S. Arny
enlisted men at Fort Riley, Kansas. The results of this study may be found in
a report by Collins, Jantz and Ellis (1967).

2.4.1.4 Basic trainees (1977). At the conclusion of the anthroponetric
survey of U S. Arnmy wonen in 1977, a small sanple of 287 U.S. Arny nale basic
trainees was measured at Fort Jackson, South Carolina, in order to obtain
anthroponetric, workspace, and strength data for Arny nmen which woul d be
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directly conparable with the data obtained on Arny women. The nen’s data were
published in a technical report by MConville, Churchill, Churchill and Wite
(1977).

2.4.1.5 Aviation personnel (1959 and 1968). The first anthroponetric
survey of U'S. Arny aviation personnel was carried out in 1959 in which 500
Arny aviators were measured at four Army posts; 40 body measurenents were
taken. This survey was reported by Wite (1961). In another study, nine body
measurenments were nade on 1,640 U.S. Arny warrant officer candidate flight
trainees at Fort Rucker, Alabama, in 1967-1968, and reported by Schane
Littell and Multrie (1969)

2.4.2 United States MNarine Corps.

2.4.2.1 U.S. Marines (1949). Although an anthroponetric survey of 2,000
U S. Mrine Corps men was carried out at Canp Lejeune, North Carolina, and
Canp Pendleton, California, in 1949 by WlliamJ. Beer, a Mrine Corps
officer, the results were not published in report form

2.4.2.2 U.S. Mrines (1973). A study of the body size and body conposition
of U S. Marine Corps men was carried out in 1973. The study included 35
ant hroponetric neasurements on a sanple of 297 Marines at Quantico, Virginia.
A paper on this study by Wight and Wl nore was published in 1974.

2.4.3 United States Navy.

2.4.3.1 Navy pilots (1960). An anthroponetric survey of 1,190 U S. Navy
pilots was conducted in 1957-1958, in which 25 body measurements were taken
This survey was reported by Gfford (1960). The data of this survey have been
superseded by the 1964 survey of U S. Navy aviators.

2.4.3.2 Navy divers (1971-1972). In 1971, 17 body measurenments were nade
on 41 male divers at the Navy Experimental Diving Unit, Washington, D.C. in
order to provide design and sizing data for diving equi pment. The
anthroponetric data were reported by Beatty, Berghage and Chandler (1971). In
a second study, 54 body measurenents were nade on a series of 100 U S. Navy
divers at the Naval School, Diving and Salvage, and the Experimental Diving
Unit. The divers neasured included divers first class, HeO,diving officer
students, and diver first class students. A report on the anthroponetric data
of this study was prepared by Beatty and Berghage (1972).

2.4.3.3 Navy Aviator students (1966-1969). A study was carried out in 1971
by the Naval Aerospace Medical Institute (NAM) in which data on six body
measurenments were anal yzed for a series of 6,534 Naval aviation personnel
The subjects consisted of student naval aviators and student naval flight
of ficers who entered flight training between January 1966 and August 1969.

The results of this study were reported by Mroney, Kennedy, Gfford and
Provost (1971).
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2.4.4 United States Air Force.

2.4.4.1 Cadets and gunners (1942). In a 1942 Arny Air Forces
anthroponetric survey, twenty-eight body neasurenments were taken on 2,961 Arny
Air Force cadets and 584 gunners, primarily for the purpose of devel oping
design and sizing paraneters for aircraft gun turrets. Data fromthis early
ant hroponetric survey may be found in the report by Randal |, Danmon, Benton and
Patt (1946).

2.4.4.2 Wnen pilots and nurses (1942). In another Arny Air Forces
anthropometric survey, thirty-one body neasurements were made on 447 \Wnen
Arny Service pilots (WASP) at the Arny Air Forces Training Detachment (AAFTD),
Avenger Field, Texas and 152 Arny Air Forces flying nurses at the Army Air
Forces School of Air Evacuation (AAFSAE), Bowman Field, Kentucky. Data from
this early survey of wonen nmay be found in the report by Randall, Danon,
Benton and Patt (1946).

2.4,4.3 Basic trainees (1952), In 1952, 3,331 U.S. Air Force male basic
trainees were neasured at Lackland, Parks, and Sanpson Air Force Bases. Sixty
anthroponetric neasurenents were taken. The data fromthis survey are
contained in a report by Daniels, Meyers and Churchill (1953).

2,4.5 United States MIlitary Veterans.

2.4.5.1 Spanish-Anerican War Veterans (1959). An anthroponetric survey of
a series of 130 Spanish-Anerican War veterans was carried out in 1959. Forty-
seven body measurenents were made on men who ranged between 72 to 91 years of
age, with a mean age of 81.6 years. This study was reported in a paper by
Danon and Stoudt (1963).

2.4.5,2 VA normative aging study. Danpon and Stoudt also participated in
the initiation of a normative aging study of U S. nale veterans, being
conducted by the Boston Qutpatient Cinic of the Veterans Administration in
Boston, Massachusetts. In the first round of the study, fifty-one body
measurements were nade on a series of 2,200 men who had an average age of 43
years, with a range in age between 22 to 82 years. Anthroponmetric data have
been reported for the total series and for six age groupings in a paper by
Danon, Seltzer, Stoudt and Bell (1972). This VA study is continuing and a
second round of neasurements has been made, but the results are not available

as yet.
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3. REFERENCED DOCUMENTS

3.1 Technical references. A total of 50 selected references are cited
bel ow, covering all of the anthropometric surveys and studies discussed in the
previous section. For the nost part, these represent technical reports
published by the various Armed Forces. Additional detailed information
regardi ng anthroporetric data or the techniques and definitions of body
neasurenents may be found in these original reports. Also included in the
listed references are 10 nmagnetic tapes of anthroponetric data prepared for
the AMRL Data Bank Library which are available fromthe Defense Technica
I nformation Center (DTIQ).

3.1.2 Acquisition of technical reports. Copies of technical reports
prepared and published by the Armed Forces are forwarded to the Defense
Technical Information Center (DTIC) for catal oging and the assignment of an
"AD' or accession number . CGovernnment agencies (and their contractors
registered with DTIC) may obtain copies of reports from Defense Techni cal
Information Center, Cameron Station, Al exandria, Virginia 22314  Qhers may
request reports from National Technical Information Service (NTIS), US.
Department of Conmerce, 5285 Port Royal Road, Springfield, Virginia 22951.
The AD number should be cited when requesting reports.

3.1.3 List of references.

Al exander, M, and L. L. Laubach 1968 Anthroponetry of the Human Ear (A
Phot ogrammetric Study of USAF Flight Personnel). Technical Report AMRL'TR
67-203, Aerospace Medical Research Laboratory, Wight-Patterson Air Force
Base, Chio. (AD 670 869)

Annis, J. F., and C. C. Gordon. “The Devel opnent and Validation of an
Aut omat ed Headboard Device for Measurenent of Three-Di nensional Coordinates
of the Head and Face.” Technical Report NATICK/ TR-88/048, U S. Arny Natick
Research, Devel opnent & Engineering Center, Natick, Mssachusetts.

Beatty, H. T., T. E Berghage 1972 Diver Anthroponetrics. Report 10-72, Navy
Experinental Diving Unit, Washington Navy Yard, Washington, D.C
(AD 748 627)

Beatty, H T., T. E Berghage and D. R Chandler 1971 Prelimnary Survey of
Diver Anthroponetrics. Research Report 7-71, Navy Experinmental Diving Unit,
Washington Navy Yard, Washington, D.C.  (AD 729 664)

Bittner, A C, Jr. 1975 Conputerized Accommodated Percentage Eval uation

(CAPE) Model for Cockpit Analysis and OQther Exclusion Studies. Technical
Publication TP-75-49/TIP-03, Pacific Mssile Test Center, Point Migu,

California.  (AD 13008 984L)
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Bittner, A C, Jr. 1976 Conputerized Acconmodated Percentage Eval uation:
Review and Prospectus. Technical Publication TP-76-46, Pacific Mssile Test
Center, Point Migu, California. (AD A035 205)

Bittner, A C, Jr., and C. G Halconb 1976 Validation Studies of
Conput erized Acconmodat ed Percentage Evaluation (CAPE) Mdel. Technical
Publication TP-76-2, Pacific Mssile Test Center, Point Mgu, California,

(AD BO17 177L)

Brues , A M 1945 Study of Anthroponetric Data. MI.T. - M R No. 106,
Chenmical Warfare Service Devel opment Laboratory, Massachusetts Institute of
Technol ogy, Canbridge, Massachusetts. (ATl 128 658)

Chemi cal Warfare Service 1945 C. W S. Anthroponetric Data on Faces and
Heads. C. W S. Panphlet No. MT 1, Chemical Warfare Service Devel opment
Laboratory, Massachusetts Institute of Technol ogy Canbridge, Massachusetts.

Churchill, E., T. Churchill, J. T. MConville and R M Wite 1977
Ant hroporetry of Women of the U S. Arny-1977; Report No. 2 "The Basic
Univariate Statistics. Technical Report NATICK/ TR-77/024, U S. Arny Natick
Research and Devel opment Command, Natick, Massachusetts.  (AD A044 806)

Churchill, E., P. Kikta and T. Churchill 1977 The AVRL Anthroponetric Data
Bank Library: Volumes I-V. Technical Report AMRL-TR-77-1, Aerospace
Medi cal Research Laboratory, Wight-Patterson Air Force Base, Chio.

(AD A047 314)

Churchill, E., P. Kikta and T. Churchill 1978 Intercorrelations of
Ant hroponetric Measurenments: A Source Book for USA Data. Technical Report
AMRL- TR-77-2, Aerospace Medical Research Laboratory, Wight-Patterson Air
Force Base, Chio. (AD A058 616)

Churchill, E., J. T. MConville, L. L. Laubach and R M Wite 1971
Anthropometry of U S. Army Aviators-1970. Technical Report 72-52-CE, U.S.
Arnmy Natick Laboratories, Natick, Massachusetts. (ap 743 528)

Churchill, T., E. Churchill, J. T. MConville and R M Wite 1977
Ant hroporetry of Women of the U S. Arny-1977; Report No. 3 "Bivariate
Frequency Tables. Technical Report NATICK/TR-77/028, U S. Arny Natick
Research and Devel opment Command, Natick, Massachusetts. (AD A046 692)

Clauser, C. E., P. Tucker, J. T. MConville, E. Churchill, L. L. Laubach and
J. Reardon 1972 Anthroponmetric Survey of Air Force Wnen-1968. Techni cal
Report AMRL-TR-70-5, Aerospace Medical Research Laboratory, Wight-Patterson
Air Force Base, Chio. (AD 743 113)
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Clauser, C., |. Tebbetts, B. Bradtmller, J. MConville and C. C.  Gordon.
“Measurer’s Handbook: U S. Arny Anthroponetric Survey 1987-1988".
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Engi neering Center, Natick, Mssachusetts.
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of Dinensions for an Anthroponetric Data Base, Volune |: Rationale,
Sunmmary, and Conclusions.” Technical Report NATICK/ TR-86/053, U S. Arny
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3.2 Ceneral bibliography. A general bibliography is included here in order
to provide additional selected sources of information in the field of
ant hr oponetry.

3.2.1 Annotated bibliographies. Five annotated bibliographies are
referenced. The first, and nost recently published, is Volume Il of the NASA
Ant hroponetric Source Book. The annotated bibliography of anthroponetry was
conpiled by the staff of the Anthropol ogy Research Project and published in
1978. It includes 226 references covering U S. nilitary anthroponetry, as
wel | as references for anthroponetry of many countries abroad. A second
annotated bibliography is that prepared by Wite and published in 1977. This
bi bl i ography contains 123 references for U S. Arny publications in
ant hropol ogy during the 30 years between 1947 and 1977. A third annotated
bi bl i ography prepared by Reid and published in 1976, consists of references to
153 U.S. Air Force Publications in anthropol ogy during the 30 years between
1946 and 1976. An addendum has been issued for this bibliography, containing
references to 15 additional reports published through July, 1978. Two ol der
annot ated bi bl i ographies are nore of historical interest. The bibliographical
survey prepared “by Staples and published in Canada in 1964, contains many
references on anthropometry and clothing. An annotated bibliography prepared
by Hansen and Cornog and published by the U.S. Air Force in 1958, also
contains anthroponetric data, as well as references in applied physica
ant hr opol ogy.
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3.2.2 Ceneral reference publications. Qher sources of information on
ant hropometry nmay be found in several general publications. The three-volune
NASA Ant hropometric Source Book, published in 1978, provides extensive and up-
to-date information on the whole field of anthropometry. Volume | contains
di scussions of anthroponetry and its applications, and Volune Il consists of
detailed anthroponetric data. (Volume |1l - Annotated Bibliography of
Ant hroporetry has been cited above). Another general reference is the Human
Engi neering Quide to Equi pnent Design. This volume, edited by Van Cott and
Ki nkade and published in 1972, is a revised edition of the earlier 1963 Human
Engi neering Quide. However, much of the anthropometric data in the newer
edition unfortunately nowis out of date. A third useful general publication
is the two-volume Data-book for Human Factors Engineers, edited by Kubokawa
and published by NASA in 1969. Volune | consists of human engineering data,
while Volume Il contains reference information on fornulas, metrics, and
definitions.

3.2.3 Textbooks. A textbook by Roebuck, Kroemer and Thomson (1975) on
Engi neering Anthroponetry Methods represents a very useful source of genera
i nformation on anthroponetric techniques, methodol ogy, and applications.

Anot her, somewhat ol der textbook is that of Danon, Stoudt and MFarland
(1966) on the Human Body in Equipment Design. \hile the anthroporetric data

of this volume now are dated, the book is still useful for its presentation of
the subject.
3.2.4 References on anthropometry. In the specific area of anthroponetry

the encycl opedia two-volune Collation of Anthroponmetry by Garrett and Kennedy
(1971) is a valuable and useful source of technical information on
anthroponetry, particularly concerning neasurement techniques, definitions of
measurements, and conparability of dinensions, as well as anthropometric data.
The book reporting on the NATO anthroponetric surveys of Turkey, Geece and
Italy by Hertzberg, Churchill, Dupertuis, Wite and Danon (1963) contains a
presentation of the methodol ogy and techniques of anthroponmetric surveys, as
wel | as those of anthropometric measurements. A technical report by
McConville and Churchill (1976) on Statistical Concepts in Design is a usefu
source of information on the technical and often difficult problems .
encountered in the statistical applications of anthroponetric data. Finally,
a paper by Wite (1978) on Anthroponmetry and Human Engi neering consists of an
extensive general review article summarizing the sources of anthropometric
data and their applications in the field of human factors engineering.
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4. THE ANTHROPOMETRI C DATA

4.1 Anthroponetric measurenments. The main part of this handbook consists
of a listing of anthroponetric data derived fromthe body nmeasurenents of U.S.
mlitary personnel. The anthroponetric data presented here represents body
measurements nade without clothing. Men were measured wearing only
undershorts and wonen were measured wearing only bra and panties. Suitable
al | owances or overages shoul d be added to these body nmeasurenents when the
data are used for clothing design and sizing. Allowances for standard,
protective, or environnental clothing and equi pment shoul d be added when the
anthroponetric data are utilized for human engi neering purposes.

4,2 Metric neasurenents. Body measurements in virtually all anthroponetric
surveys are made in the metric system of neasurement. All of the
ant hroponetric data presented here are given in centineters, except for age
which is given in years, weight which is expressed in kilograms, and grip
strength which is expressed in newons. Metric measurements may be converted
to English units by the follow ng rules:

Ki | ograns X 2.205 = pounds
Newt ons X 4.448 = pounds of force

4.3 Format for table of anthroponmetric data. The anthroponetric data are
presented in a unique format in order to facilitate ready and conveni ent
reference. The data for each body of neasurenent are given in tables on two
facing pages. In table “a” on the upper page are shown the various
statistical values, such as neans, standard deviations, and ranges, while
sel ected percentile values are presented in table “b” on the lower or facing
page. In this way, all of the available data for any body di mension may be
found in one place on the two facing pages. Anthroponetric data for the nen's
series are given first, followed by the data for the wonen's series. They are
arranged with the nost recent data listed first.

4.4 Summary of body neasurements. The collation of anthropometric data
presented here consists of data for a total of 203 nmeasurements. Age and
weight are included. Thirty-two of the body measurements are height or length
neasurements, nade with subjects standing erect (such as Stature, Crotch
Hei ght, or Functional Reach). Seventeen are neasurements taken with subjects
in a seated position (Sitting Height, Buttock'Knee Length). Eighteen are
depth and breadth neasurenents of the body (Chest Depth, Shoul der Breadth).
There are twelve circunferences representing body girths (Chest/Bust
Circunference, Waist Circunference), nine circunferences of the arm (Biceps
Circunference, Wist Crcunference), and eight circunferences of the leg
(Thigh Grcunference, Calf Circunference)” Twenty-two of the body
measurements are surface measurements made with a steel taﬁe lying along the
surface of the body (Wiist Back Length, Sleeve Length). There are 54 detailed
measurements of the head and face, including circunferences, arcs, |engths,
breadths, and heights, as well as measurements of the eyes, nose, mouth, and
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ears. Ten neasurenents of the hand are given, as well as eleven neasurenments
of the foot. Also included in the collation are six neasurenments of skinfold
thi cknesses, and dynamoneter grip strength. A listing of the body
measurenments arranged by the type of measurement may be found in the Appendi X,
Paragraph 10. Body measurenents have been included in the collation of data
only if they have been measured in at |east two of the basic anthroponetric
surveys. Data for 133 body neasurenents made in only one survey have not been
included. These neasurements may be identified in the listings of body

measur ement termnol ogy given in the Appendix, Paragraph 20; anthroponetric
data for these measurements may be found in the referenced technical reports.
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5  DEFINITIONS

5.1 Methods of neasurenent. A listing of brief definitions of the 203 body
measurements included in the collation of anthroponetric data is given here.
Il'lustrations of the measurements are included on the pages facing the
definitions. Definitions are necessary to identify the type of body
measurement, the position of the subject when measured, and the |ocation of
the neasurement on the body. Measurenents usually are nade on the right side
of the body, the right armor leg, or the right hand or foot.

5.1.1 Standing neasurements. Standing measurenents are taken with the
subj ect standing erect, with the head level, the heels together, the weight
equal ly distributed on both feet, and the arms hanging naturally. Mbst
standi ng nmeasurenents are vertical distances measured fromthe floor to a
specified point or landmark on the body. Sone neasurements taken with the
subj ect standing represent segnents of the arm or reach measurenents.
Standi ng measurenents are nmade with an anthroponeter. NOTE:  An anthroponeter
is a device used to neasure the transverse diameters of the body and various
heights. It typically consists of a rigid graduated rod with novabl e bl ades.
It is usually graduated in 1 millineter increments and is usually about 2
neters |ong

5.1.2 Sitting neasurenents. Sitting measurenents are taken with the
subject sitting erect,. with the head level, the upper arns hanging rel axed
the forearms and hands’ extended forward horizontally, the knees together, and
the feet resting on a surface adjusted so that the knees are bent at right
angles. Sitting measurements include vertical distances fromthe sitting
surface to a specified point on the body and vertical or horizonta
nmeasurenents of segments of the armor leg. Sitting neasurenents are nmde
with an anthroponeter

5.1.3 Depth and breadth neasurenents. Depth and breadth neasurenents
represent horizontal dianmeters taken at various levels of the body. Depths
are taken fromfront to back, while breadths are taken fromside to side.
Most depth and breadth measurements are taken while the subject is standing,
al though some are taken with the subject in a seated position. An
anthroponeter is used to take depth and breadth nmeasurenents.

5.1.4 Crcunferences. Body circunferences are girth neasurenments taken
with a steel tape held horizontally at various levels of the torso.
Circunferences of the armor leg are taken with the tape held in a plane
perpendicul ar to the long axis of the |inb.

5.1.5 Surface neasurenents. Surface neasurenents are nade with a stee
tape, with the tape Iying along the surface of the body or arm Mst of the
surface neasurenents have been derived fromtailoring neasurenents which are
used primarily in the devel opment of clothing patterns.
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5.1.6 Head and face neasurenents. Detailed head and face neasurements are
used in the devel opment and sizing of helmets and other headwear or protective
equi pment for the head and face (gas masks, respirators, goggles.
Gircunferences and arcs are taken with a steel tape. Qher dinensions of the
head and face are taken with spreading or sliding calipers. Some horizonta
and vertical neasurenents of the head and face are nade with the use of a
headboard which consists of two boards rigidly fixed at a right angle. The
headboard is fastened to a wall surface and may be raised or |owered. Wen
maki ng head measurenents, the subject stands under the headboard which is then
| owered so that the horizontal surface touches the top of the head and the
vertical surface touches the back of the head. Horizontal head neasurements
are made from | andmarks back to the vertical surface of the headboard (back of
head) and vertical neasurenments are made fromthe landmarks up to the
hori zontal surface (top of head). In the 1988 U.S. Arny survey, an automated
headboard device was used to collect three-di mensional coordinates of the head
and face (see Annis, J. F. and Gordon, C. C., 1988). Three-dinensional
coordinates of the following 26 head and face |andmarks were col | ected: right
and left tragion, right and left infraorbitale, right and left alare, right
and left cheilion, right and left gonion, right and left zygion, right and
left ectoorbitale, right and left zygofrontale, right and |eft
frontotenporale, crinion, glabella, sellion, Pronasale, subnasale, stom on
promenton, and nenton. Many of the head and face dinmensions in the 1988
survey were derived fromthe three-dinensional coordinates of these points.

5.1.7 Hand neasurenents. Hand nmeasurenments usually are taken with the hand
hel d palmup and the fingers extended. Hand |engths and breadths are made
with sliding calipers, while circunferences are taken with a tape.

5.1.8 Foot neasurenents. Foot neasurenments usually are made with the
subject standing with the right foot aligned in a foot board and the wei ght
equal |y distributed on both feet. Foot lengths and breadths are neasured in
the foot board, while circunferences are nmeasured with a tape.

5.1.9 Skinfold thickness neasurements. Skinfold thickness neasurenents are
measured with special calipers at specified |ocations on the body. The
skinfol d thicknesses are used to calculate estimates of the amunt or
percentage of the subject’s body fat.

5.1.10 Gip strength. Gip strength, usually neasured on the right hand
is measured by the hand dynamoneter.
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5.2 List of body neasurenent definitions. Brief definitions of 203 body
measurenents are arranged al phabetically below. Related illustrations are on
the pages following the definitions

1 Abdoni nal Depth, Sitting - the depth of the abdonen, with the subject
sitting.
2 Acromi on—Radi al e Length - the length of the upper arm fromthe tip of

the shoul der (acromon) to the uppernost point of the |ateral margin of
the proximal end of the radius (radiale).

3+4  Age - age in years, as of the subject’s last birthday. (Not
i Ilustrated)

5 Ankle Circunference — the mninum circunference of the lower leg
measured just above the ankle bones

6 Ankle Height - the vertical distance fromthe floor to the [evel of the
m ni mum circunference of the |ower |eg.

7 Anterior Neck Length - the surface distance fromthe | owest point in the
notch at the upper edge of the breastbone (suprasternale) to the
junction of the neck and |ower jaw.

8 Axilla Height - the vertical distance fromthe floor to the arnpit
(axilla).
9 Axilla to Waist Length - the surface distance fromthe arnpit (axilla)

to the level of the waist (natural indentation).

10 Axillary Arm Circunference - the circunference of the upper arm
measured just below the arnpit (axilla).

11 Back Curvature - Chest/Bust Level - the surface distance across the back
at the level of the chest or bust, fromthe nmidaxillary line on the
right side to the same point on the left side. (This is the back
portion of Chest/Bust Circunference.)

12 Bal | of Foot Gircunference - the nmaxi num circunference of the foot,
measured over the nedial and lateral balls of the foot (netatarsal-
phal angeal joints).

13 Biacrom al Breadth - the breadth across the shoulders fromthe point of
the right shoul der (acromon) to the point of the left shoul der

14 Biauricular Breadth - the distance fromthe nost lateral point of the
right ear to the same point of the left ear.

15 Biceps Circunference, Flexed - the maxi num circunference of the biceps
nuscle of the upper arm nmeasured with the arm bent, fist clenched, and
muscles flexed

16 Biceps Circunference, Relaxed - the circunference of the upper arm
m dway between the shoul der and the el bow, neasured with the arm hangi ng
rel axed.
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Bigional Breadth - the breadth of the |ower jaws between the genial
angles at the back of the jaws.

Bi-iliocristale Breadth - the breadth of the torso between the upper
outer edges of the hip bones (iliac crests).

Binmal | eolar Breadth - the breadth between the protrusions of the nedia
and lateral ankle bones (medial and lateral malleoli).

Bi ocul ar Breadth - the distance between the outer corners of the eyes
(right and left ectocanthi).

Bitragion Breadth - the breadth of the head fromthe right tragion to
the left. (Tragion is the cartilaginous notch at the front of the ear).

Bi tragi on-Coronal Arc-- the distance fromright to left tragion, .
measured with the tape passing over the the top of the head. (Tragion
is the cartilaginous notch at the front of the ear).

Bitragion-lnion Arc - the distance fromright to left tragion,
measured with the tape passing over inion at the back of the head.
(Tragion is the cartilaginous notch at the front of the ear).

Bitragion-Menton Arc - the distance fromright to left tra%ion,.neasured
with the tape passing over the tip of the chin (nenton). Tragion is
the cartilaginous notch at the front of the ear).

Bi tragi on-M ni mum Frontal Arc - the distance fromright to left tragion,
measured with the tape passing over the forehead (tenporal crests).
(Tragion is the cartilaginous notch at the front of the ear.)

Bitragi on-Posterior Arc - the distance fromright to left tragion
measured with the tape passing over the base of the skull at the back of
the head. (Tragion is the cartilaginous notch at the front of the ear.)

Bi tragi on- Submandi bular Arc - the distance fromright to left tragion,
measured with the tape passing under the genial angles of the jaw.
(Tragion is the cartilaginous notch at the front of the ear.)

Bi tragi on- Subnasale Arc - the distance fromright to left tragion
measured with the tape passing just below the nose (subnasale).
(Tragion is the cartilaginous notch at the front of the ear.)

Bust poi nt - Bust poi nt Breadth - the distance between the points of the bra
(ni ppl es)

Buttock Depth - the depth of the torso, nmeasured at the level of the
maxi mum protrusion of the buttocks.
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Buttock Height - the vertical distance fromthe floor to the maxi num
posterior protrusion of the buttock.

Butt ock-Knee Length - the horizontal distance fromthe back of the

buttock to the front of the knee, neasured with the subject sitting.

Buttock-Popliteal Length = the horizontal distance from the back of
the buttock to the back of the lower |leg just bel ow the knee, neasured
with the subject sitting

Calf Circunference - the maxinum circunference of the |ower |eg.

Calf Height - the vertical distance fromthe floor to the level of the
maxi num circunference of the lower |eg

Cervicale Height - the vertical distance fromthe floor to the
cervicale, the tip of the spine of the seventh cervical vertebra at the
base of the neck.

Chest Breadth - the breadth of the torso neasured at the |evel of the
ni ppl es.

Chest/Bust Circunference ~ the circunference of the torso neasured at
the level of the nipples.

Chest/Bust Depth - the depth of the torso measured at the |evel of the
ni ppl es.

Chest/Bust poi nt Height =~ the vertical distance fromthe floor to the
center of the nipple or the point of the bra.

Chest Circunference at Scye - the circunference of the torso neasured
just below the arnpits

Chest GCircunference bel ow Bust - the circunference of the torso neasured
bel ow the cups of the bra.

Crotch Height - the vertical distance fromthe floor to the mdpoint of
the crotch

Crotch Length (Natural Indentation) - the surface distance fromthe
anterior mdpoint of the waist at the level of the natural indentation
of the waist to the sane level on the back, neasured Wth the tape
passing through the crotch and over the maxi num protrusion of the
but t ocks.

Crotch Length (Omhalion) - the surface distance fromthe anterior

m dpoint of the waist at the level of the navel (onphalion) to the sane
| evel on the back, measured with the tape passing through the crotch and
over the maxi mum protrusion of the buttocks.

Deltoid Arc - the surface distance over the bulge of the deltoid nmuscle
in the upper arm measured fromthe point of the shoul der (acromon) to
the point where the nuscle disappears into the arm
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Ear Breadth - the breadth of the ear, measured perpendicular to its
vertical axis.

Ear_Length - the maxinumlength of the ear, measured along its
vertical axis.

Ear Length above Tragion - the distance along the vertical axis of
the ear fromtragion to the top of the ear. (Tragion is the
cartilaginous notch at the front of the ear.)

Ear Protrusion - the horizontal distance fromthe bony point just
behind the ear to the most lateral protrusion of the ear

Ectocanthus to back of head - the horizontal distance fromthe outer
corner of the eye (ectocanthus) to the back of the head, nmeasured with a
headboard

Ectocanthus to top of head - the vertical distance fromthe outer corner
of the eye (ectocanthus) to the level of the top of the head, measured
with a headboard.

El bow Crcunference, Flexed - the circunference of the el bow, measured
with the tape passing over the tip and through the crotch of the el bow,
with the arm bent, the upper armhorizontal, and the fist clenched.

El bow G rcunference, Relaxed - the circunference of the el bow, measured
with the tape passing over the tip of the elbow, and with the arm
hangi ng rel axed

El bow- Fingertip Length - the horizontal distance fromthe back of the
elbow to the tip of the mddle finger, with the hand extended.

El bow-Gip Length - the horizontal distance fromthe back of the el bow
to the center of the clenched fist,

El bow (Humeral) Breadth - the breadth across the epicondyles of the
humerus, neasured with firm pressure.

El bow (Radi al e) Height - the vertical distance fromthe floor to the
el bow, measured with the armhanging rel axed. The measurement is nade
to radiale, the uppernost point on the lateral margin of the proxim
end of the radius.

~ El bow Rest Height - the vertical distance from the sitting surface to

the bottom of the tip of the elbow, neasured with the subject sitting
and the forearm held horizontally.

El bow - Wist Length - the horizontal distance fromthe back of the
elbow to the tip of the styloid process of the radius.

Eye Height, Sitting - the vertical distance fromthe sitting surface to
the outer corner of the eye (ectocanthus), measured with the subject

sitting
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Face Breadth (Bizygomatic) - the breadth of the face, measured across
the nost lateral projections of the cheek bones (zygomatic arches).

Face Length (Menton-Sellion) - the vertical distance fromthe tip of
the chin (menton) to the deepest point of the nasal root depression
between the eyes (sellion).

Finger Dianeter - the diameter of the largest joint of the mddle
finger.

Fingertip (Dactylion) Height - the vertical distance fromthe floor to
the tip of the mddle finger (dactylion), wth the arm hanging relaxed
and the hand and fingers extended.

Fist Grcunference - the circunference of the clenched fist (with the
thunb Tying across the end of the fist), measured with the tape passing
over the thunb and the knuckl es.

Foot Breadth - the maxinum breadth of the foot, nmeasured at right angles
toits long axis.

Foot Length - the length of the foot fromthe heel to the tip of the
| ongest toe.

Forearm Gircunf erence, Flexed - the maxinum circunference of t he
forearm measured with the arm bent, the upper arm held horizontally,
the fist clenched, and the nuscles flexed.

Forearm Circunference, Relaxed - the maxi mum circunference of the
forearm nmeasured with the arm hanging rel axed.

Forearm Forearm Breadth, Sitting - the horizontal distance across the
body between the outer surfaces of the forearms, nmeasured with the
forearns flexed and held against the body.

Functional (Thunb-Tip) Reach - the horizontal distance fromthe wall to
the tip of the thunb, measured with the subject’s shoulders against the
wal |, the arm extended forward, and the index finger touching the tip of
the thunb.

© Functional (Thunb-Tip) Reach, Extended ~measured simlarly to

Functional (Thunb-Tip) Reach, except that the right shoulder is extended
forward as far as possible, while the left shoulder is kept pressed
firmy against the wall.
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d abella to back of head- the horizontal distance from the nost

anterior point of the forehead between the browridges (glabella) to the
back of the head, measured with the headboard.

G abella to top of head- the vertical distance fromthe nost
anterior point of the forehead between the browridges (glabella) to the
level of the top of the head, measured with a headboard.

GQuteal Arc - the surface distance over the buttock, neasured fromthe
level of the waist down to the gluteal furrow.

GQuteal Furrow Height -the vertical distance fromthe floor to the
furrow where the curve of the buttock intersects the thigh

Gip Strength - the grip strength of the hand, as nmeasured with the hand
dynamoneter.  (Not illustrated)

Hand Breadth - the breadth of the hand, neasured across the ends of the
net acarpal bones (metacarpal - phal angeal joints).

Hand Breadth at Thunb - the breadth of the hand, measured around the
mddle of the joint of the thunb.

Hand Circunference - the circunference of the hand, neasured around
the knuckles (netacarpal-phal angeal joints).

Hand Circunference at Thunb - the circunference of the hand, neasured
with the tape passing over the base of the thunb.

Hand Length - the distance fromthe base of the hand at the wrist crease
to the tip of the mddle finger

Hand Thickness - the thickness of the knuckle of the nmiddle finger
(met acar pal - phal angeal joint).

Head Breadth - the maxinum breadth of the head, usually above and
behind the ears.

Head Circunference - the maxi mum horizontal circunference of the head,
measured wth the tape passing above the browridges and the ears.

Head Diagonal: Menton to Qcciput - the diagonal distance fromthe chin
(menton) to the back of the head (occiput).

Head Diagonal: Nuchale to Pronasale - the diagonal distance fromthe
base of the skull (nuchale) to the tip of the nose (pronasale).

Head Height (Tragion to top of head) "the vertical distance from
tragion to the level of the top of the head, measured with a headboard.
(Tragion is the cartilaginous notch at the front of the ear.)
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Head Length - the maxi mumlength of the head, neasured fromthe nost
anterior point of the forehead between the browridges (glabella) to the
back of the head (occiput).

Heel - Ankl e Circunference - the girth around the foot, measured with the
tape passing under the tip of the heel and over the instep at the
junction of the foot and the |eg.

Heel Breadth - the maxi mum breadth of the heel, neasured behind the
projections of the ankle bones (malleoli).

Hp Breadth, Sitting - the breadth of the body, neasured across the
w dest part of the hips, with the subject sitting.

H p Breadth, Standing - the maxi mum breadth across the hips, measured
wth the subject standing.

Hp (Buttock) Circunference. Sitting - the circunference of the hips,
measured wth the subject sitting, and with the tape passing under the
buttocks and diagonally up across the |ap.

Hip (Buttock) Gircunference, Standing - the circunference of the hips,

at the level of the maxi mum posterior protrusion of the buttocks,
measured with the subject standing.

Hp (Trochanteric) Height - the vertical distance fromthe floor to the
| evel of the maxi mum posterior protrusion of the greater trochanter of
the femur (trochanterion).

Instep Gircunference - the vertical girth of the foot, measured with the
tape passing under the foot and over the junction of the foot and the

l eg.

Instep Length - the distance fromthe heel to the center of the inner

ball of the foot (first netatarsal-phal angeal joint).
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Interocul ar Breadth - the distance between the inner corners of the
eyes.

Interpupillary Breadth - the distance between the centers of the pupils
of the eyes (The eyes are |ooking straight ahead).

Interscye, Back - the surface distance across the back between the
posterior axillary folds.

Interscye, Maximum - the surface distance across the back between the
scye points, neasured with the subject’s arns extended forward.

Juxta-Nipple Skinfold Thickness - the thickness of the skinfold picked
up diagonally just above the nipple.

Knee Grcunference, Sitting - the maximm circunference of the knee
measured with the subject sitting, and with the tape passing under the
popliteal area and over the tip of the knee

Knee Circunference, Standing - the circunference of the knee, neasured
with the subject standing, and with the tape passing over the nidpoint
of the kneecap (patella).

Knee (Femoral) Breadth - the breadth across the epicondyles of the
femur, measured with firm pressure.

Knee Height, Mdpatella - the vertical distance between a standing
surface and the center of the right knee.

Knee Height, Sitting - the vertical distance fromthe footrest surface
to the top of the knee, neasured with the subject sitting.

Kneecap (Patella) Height - the vertical distance fromthe floor to the
top of the kneecap (patella).

Knee-to-Knee Breadth, Sitting - the maxinum breadth across the knees.
measured wth the subject sitting and the knees held together

Knuckle (Metacarpal 111) Height - the vertical distance fromthe floor
to the knuckle of the mddle finger (Metacarpal I11).

Lateral Malleolus Height - the vertical distance fromthe floor to
the mdpoint of the outer ankle bone (lateral malleolus).

Lip-to-Lip Length - the distance fromthe lower margin of the lower lip
to the upper margin of the upper lip.
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115 Lip Protrusion to back of head - the horizontal distance from the nost
anterior point of the lips to the back of the head, measured with a
headboard

116 Lower Thigh Circunference - the circunference of the upper |eg, neasured
just above the knee.

117 Maxinum Frontal Breadth - the breadth of the forehead measured between
t he maxi mum bul ges of the browridges at the ends of the eyebrows.

118 Medial Calf Skinfold Thickness - the thickness of the skinfold picked up
on the nedial surface of the lower leg at the level of the maxinum
circunference of the calf.

119 Medial Ml | eol us Height - the vertical distance fromthe floor to the
m dpoi nt of the inner ankle bone (medial malleolus).

120 Menton to back of head - the horizontal distance fromthe tip of the
chin (menton) to the back of the head, nmeasured with a headboard.

121 Menton to top of head - the vertical distance fromthe tip of the chin
(menton) to the level of the top of the head, neasured with a headboard.

122 Menton-Crinion Length - the vertical distance fromthe bottom of the
chin (menton) to the mdpoint of the hairline (crinion).

123 Menton-Subnasal e Length - the distance fromthe bottom of the chin
(menton) to the base of the nasal septum (subnasale).

124 Md-Axillary Line at Xiphoid Level Skinfold Thickness - the thickness
of a skinfold picked up on the side of the body (md-axillary line) at
the level of the bottom of the breastbone (xiphoid).

125  Md-Shoul der Height, Sitting - the vertical distance fromthe sitting
surface to the surface of the shoul der hal fway between the neck and the
poi nt of the shoulder, neasured with the subject sitting.

126 Md-Thigh Grcunference - the circunference of the upper |eg, halfway
between the crotch and the knee

127 M ni mum Frontal Arc - the mninmum surface distance across the forehead
between the tenporal crests.

1288 M nimum Frontal Breadth - the mninum breadth of the forehead between
the tenporal crests at the points of greatest indentation

129 Mouth Breadth - the distance between the corners of the mouth

130 Mouth Breadth, Smling - the distance between the corners of the nouth,
measured with the subject smling broadly.

131 Nasal Root Breadth - the mnimum breadth of the base of the nose between
the eyes.
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Neck-Bust point Length - the surface distance from the intersection of
the neck and shoul der down to the tip of the bra

Neck Circunference - the circunference of the neck at the level of the
Adamis Apple (thyroid cartilage).

Neck Gircunference, Base - the circunference of the neck at the |eve
of the base of the neck.

Nose Breadth - the maxi mum breadth of the nose

Nose Length (Subnasale-Sellion) - the length of the nose, measured from
the base of the nasal septum (subnasale) to the nasal root depression
between the eyes (sellion).

Nose Protrusion - the maxinum anterior protrusion of the nose

Pal m Length- the distance fromthe base of the hand at the wist crease
to the base of the mddle finger

Penal e Height - the vertical distance fromthe floor to the upper edge
of the junction of the penis with the abdomen.

Philtrum Length - the distance fromthe upper edge of the lip to the
base of the nasal septum (subnasale).

Popliteal Height, Sitting - the vertical distance fromthe footrest

surface to the underside of the lower |eg, measured with the subject
sitting.

Posterior Neck Length - the surface distance fromnuchale at the base of

the skull to cervicale, the tip of the spine of the seventh cervica
vertebra at the base of the neck.
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Pronasal e to back of head - the horizontal distance fromthe tip of the
nose (pronasale) to the back of the head, nmeasured with a headboard”

Pronasale to top of head - the vertical distance fromthe tip of the
nose (pronasale) to the level of the top of the head, measured with a
headboar d.

Radi al e-Stylion Length - the length of the lower arm fromthe upper
most point on the lateral margin of the proximal end of the radius
gradli al (;) to the nost distal point on the styloid process of the radius
stylion).

Saggital Arc ~ the surface distance over the top of the head from
glabella, between the browridges, to nuchale, at the base of the skull.

Scye CGircunference - the vertical circunference of the scye (sleeve hole
area), nmeasured with the tape passing under the arnpit and over the
point of the shoul der (acromon).

Sellion to back of head - the horizontal distance fromthe nasal root
depression between the eyes (sellion), to the back of the head, neasured
with a headboard.

Sellion to top of head - the vertical distance fromthe nasal root
depression between the eyes (sellion) to the level of the top of the
head, neasured with a headboard.

Shoul der (Acroniale) Height, Standing - the vertical distance fromthe
floor to the point of the shoul der (acromion), measured with the subject
standi ng.

Shoul der (Bideltoid) Breadth - the horizontal distance across the upper
arnms between the maxi mum bul ges of the deltoid nuscles; the arns are
hangi ng rel axed.

Shoul der Circunference ~ the circunference of the shoul ders, neasured
with the tape passing horizontally over the maxi mum bul ges of the
deltoi d muscles; the arms are hanging rel axed.

Shoul der - El bow Length - the vertical length of the upper armfromthe

Poi nt of the shoulder (acromon) to the bottom of the el bow, neasured
with the el bow bent and the | ower arm held horizontally.

Shoul der-Fingertip Length (Acromion-Dactylion) - the length of the arm
and hand fromthe point of the shoulder (acromon) to the tip of the
m ddl e finger (dactylion), nmeasured with the arm hanging rel axed.
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Shoul der (Acromiale) Height, Sitting - the vertical distance fromthe
sitting surface to the point of the shoulder (acromion), neasured with
the subject sitting.

Shoul der Length - the surface distance along the top of the shoul der
fromthe junction of the neck and shoul der to the point of the shoul der
(acromon).

Sitting Height - the vertical distance fromthe sitting surface to the
top of the head, measured with the subject sitting

Sl eeve Inseam Length - the surface distance along the inner surface of
the arm fromthe anterior edge of the arnpit to the wrist.

Sl eeve Length: Spine to Elbow - the surface distance along the outer
surface of the arm neasured fromthe spine (mddle of the back) to the
tip of the elbow, the arnms are held horizontally with the fists pressed
together in front of the body.

Sleeve Length: Spine to Scye - the surface distance across the back,
measured fromthe spine (mddle of the back) to the scye point at the
edge of the arnpit; the arnms are held horizontally with the fists
pressed together in front of the body.

Sl eeve Length: Spine to Wist - the surface distance along the outer
surface of the arm neasured fromthe spine (mddle of the back) over
the el bow and down to the styloid process of the ulna, just above the
wist; the arns are held horizontally with the fists pressed together in
front of the body.

Sphyrion Height ~ the vertical distance fromthe floor to sphyrion, the
most di stal point of the tibia on the nedial side of the foot.

Stature - the vertical distance fromthe floor to the top of the head

Stature., as reported by subject - height, as given by the subject. (Not
i I'Tustrated)

Stonmion to top of head - the vertical distance fromthe mdpoint of the
lips (stomon) to the level of the top of the head, measured with a
headboar d

Strap Length - the surface distance fromone bra tip to the other
measured Wi th the tape passing over the back of the neck

Subnasal e to back of head - the horizontal distance fromthe base of the
nasal septum (subnasale) to the back of the head, measured with a
headboar d

Subnasale to top of head - the vertical distance fromthe base of the
nasal septum (subnasale) to the level of the top of the head, measured
with a headboard.

Suprailiac Skinfold Thickness - the thickness of a skinfold picked up
on the side of the body (md-axillary line) at the level of the top of
the hip bone (crest of the ilium.
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Subscapul ar Skinfol d Thi ckness - the thickness of a skinfold picked up

just below the inferior angle of the shoul der-blade (scapula) and
parallel to the tension lines of the skin.

Substernale Height - the vertical distance fromthe floor to the md-

point of the | ower edge of the breast bone (substernale).

Sl eeve Qutseam - the straight-1ine distance between the tip of the right

shoul der (acromon) and the right wist (stylion).

Suprasternal e Height - the vertical distance fromthe floor to the

| owest point of the notch in the upper edge of the breast bone
(suprasternale).

Thigh Cearance = the vertical distance fromthe sitting surface to the
hi ghest point of the thigh, neasured with the subject sitting.

Thunb Crotch Length - the distance fromthe skinfold at the base of the
extended thunb to the notch between the first and second fingers,
measured parallel to the long axis of the hand.

Ti biale Height =~ the vertical distance fromthe floor to the proxina

nmedial margin of the tibia

Tragi on Height, Standing - the vertical distance fromthe floor to
tragion, the cartilaginous notch at the front of the ear.

Upper _Thigh G rcunference, Standing - the circunference of the upper

leg, measured with the tape as high in the crotch as possible, and with
the subject standing
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Triceps Skinfold Thickness - the thickness of a skinfold picked up on
the back of the upper arm hal fway between the shoul der and the el bow.

Trunk (Suprasternale) Height, Sitting - the vertical distance from the
sitting surface to the lowest point of the notch in the upper edge of
the breast bone (suprasternale), measured with the subject sitting.

Upper Thigh Circunference, Sitting - the circunference of the upper |eg
measured with the tape as high in the crotch as possible, with the
subj ect sitting.

Tragion to back of head - the horizontal distance fromtragion to the
back of the head, measured with a headboard. (Tragion is the
cartilaginous notch at the front of the ear.)

Vertical Reach, Sitting - the vertical distance fromthe sitting surface
to the tip of the mddle finger, measured with the subject sitting and
the arm hand and fingers extended vertically.

Wai st Back Length (Natural Indentation) - the surface distance along the
back, fromcervicale (the tip of the spine of the seventh cervica
vertebra at the base of the neck) down to the |evel of the natura
indentation of the waist.

Wai st Back Length (Onphalion) - the surface distance along the back
fromcervicale (the tip of the spine of the seventh cervical vertebra at
the base of the neck) down to the |evel of the navel (onphalion).

Wai st Depth (Natural Indentation) - the depth of the torso at the leve
of the natural indentation of the waist.

Wai st Depth (Omphalion) - the depth of the torso at the |evel of the
navel (onphalion).

Wi st Front Length (Natural Indentation) - the surface distance along
the front of the torso fromthe suprasternale (the | owest point of the
notch in the upper edge of the breast bone) or the base of the neck to
the level of the natural indentation of the waist.

Wi st Front Length (Onphalion) - the surface distance along the front of
the torso fromthe suprasternale (the |owest point of the notch in the

upper edge of the breast bone) or the base of the neck to the |evel of
the navel (onphalion).
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180

60




190

191

192

193

194

195

196

197

198

199

200

201

202

203
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Vertical Trunk Circunference, Sitting - the vertical circunference of
the torso, measured with the tape passing diagonally across the front of
the body fromthe mdpoint of the shoulder down to the crotch, through
the crotch, up over the posterior protuberance of the buttock and al ong
the small of the back, with the subject sitting

Vertical Trunk Crcunference, Standing - the vertical circunference of
the torso, measured with the tape passing diagonally across the front of
the body fromthe mdpoint of the shoulder down to the crotch, through
the crotch, up over the posterior protuberance of the buttock and al ong
the small of the back, with the subject standing

Wi st Breadth (Natural Indentation) - the breadth of the torso at the
level of the natural indentation of the waist.

Wi st Breadth (Onmhalion) - the breadth of the torso at the level of the
navel (onphalion).

Wi st Circunference (Natural Indentation) - the horizontal circunference
of the torso at the level of the natural indentation of the waist.

Wi st Circunference (Omphalion) - the horizontal circunference of the
torso at the level of the navel (onphalion).

Waist Height (lliocristale) - the vertical distance fromthe floor to
the top of the hip bone (iliac crest).

Wi st Height (Natural Indentation) - the vertical distance fromthe
floor to the level of the natural indentation of the waist.

Wi st Height (Oiphalion) - the vertical distance fromthe floor to the
level of the navel (onphalion).

Wi st Height, Sitting - the vertical distance fromthe sitting surface
to the level of the waist (natural indentation), neasured with the
subj ect sitting.

Wi ght - the nude, or essentially nude, weight of the body. (Not
i ITustrated).

Weight, as reported by subject - body weight as given by the subject.
(Not illustrated)

Wist Circunference - the circunference of the wist at the |evel of
the tip of the styloid process of the radius

Wist (stylion) Height . the vertical distance fromthe floor to the
wist, measured to the nost distal point on the styloid process of the
radius (stylion).
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6.  STATISTICS

6.1 Use of statistics for anthroponetric data. Variation in height,
wei ght, and protrusions 1s a biological characteristic of the human body.
Al t hough mi ni mum and maxi mum al |l owabl e linmts of height and weight are used in
the selection of mlitary personnel, a considerable variation in body size is
encountered in the mlitary population, Anthroponetric data are used to
depict this range of variation in body size in order to provide mlitary
personnel with suitable clothing or with conpatible equipment. Since nost
mlitary anthroponmetric data are based on relatively large series of
individuals, it is necessary to utilize some statistical procedures in order
to reduce the large volune of data on a large nunber of body measurements into
some |ogical and coherrent form for presentation. The reduction and
processing of anthroponetric data, as well as the utilization and application
of these data, thus involves the use of some statistics

6.2 Body size information for the group. The underlying concept regarding
anthroponetric data is the presentation of body size information for the group
or population, rather than for the individual. While the fit or acconmodation
of the individual is desirable, the particular requirenments for any one
individual with respect to body size actually are secondary. Logistica
econony and efficiency are such that it is inpractical to fit absolutely al
individuals; this is particularly evident in the case of extrenely small or
unusual Iy large individuals. In nost sizing systems it is virtually
impossible to fit every single individual. (Exceptions may be found in extrenme
cases, of course, such as the NASA astronauts whose equi pnent is individually
customfitted.) When two or nore dinmensions are to be used simultaneously as
design criteria, it is inportant to hold in mnd that percentile values are
not additive between different dimensions (see Robinette, KM and J.T.
MConville, 1982). There is no such thing as the “fifth percentile soldier”
i.e., a soldier with nmeasurenents in the fifth percentile in every dinension
Percentiles are provided to give the user sone Infornmation about the
variability of body sizes in a population. For design and eval uation
multivariate statistics and methods should be used.

6.3 Statistical values. The statistical neasures u;ilized_in t he
presentation of anthroponetric data in the “a” tables in Section 7 are
summarized bel ow

6.3.1 The nunber of individuals. The nunber of individuals nmeasured in
each-of the series of mlitary personnel is indicated in the tables by N.  The
series included here represent fromone to several thousand individuals.

6.3.2 The nean. The nean as used here is the arithnetic mean for a body
dimension. This is the nost widely used formof the “average” val ue.
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6.3.3 The standard deviation. The standard deviation, indicated in the

tables by SD. , is a statistical measure of variability. By definition, the
standard deviation is the square root of the average of the squared deviations
fromthe nmean value. |f nost of the data tend to fall close to their nean

value, the standard deviation will be small, while if many of the data are

ei ther much smaller or much larger than the nean, the standard deviation wll
be large. The nean of the body dinension mnus one standard deviation and
plus one standard deviation usually will indicate a range for that dinension
which wi Il include about two-thirds of the data for that dimension. About 95
percent of the data will have values ranging from approximately two standard
devi ations bel ow the mean to two standard deviations above it. Practically
all of the data will fall within the range fromthree standard deviations

bel ow the mean to three standard deviations above the nean

6.3.4 The standard errors of the nean and standard deviation. The standard
error of the mean, shown as SE(M, and the standard error of the standard
deviation, shown as SE(SD) in the tables, represent estimates of the magnitude
of the sanpling error. The standard error of the nean is conputed by dividing
the standard deviation by the square root of the sanple size. The standard
error of the standard deviation is obtained by dividing the standard deviation
by the square root of twice the sanple size. The standard errors for large
sanples of individuals will be small, while those for small sanples will be
relatively |arge.

6.3.5 The coefficient of variation. The coefficient of variation,
indicated in the tables by (%, 1s a restatenent of the standard deviation in
whi ch the standard deviation is expressed as a percentage of the mean val ue.

6.3.6 The range. The range in the tables of data is indicated by a m ninum
value (the smalTest neasurenent), a “maxi mum value (the |argest measurement)
and the total range or the mnimum val ue subtracted from the maxi num val ue.
The m ni mum and maxi num val ues are the extrene val ues for that body di mension
representing only two individuals - the smallest and the |argest.

6.4 Percentile values. Selected percentile values shown in the “b” tables
in Section 7 are the Ist, 2nd, 5th, 10th, 25th, 50th, 75th, 90th, 95th, 98th,
and 99th percentiles. The 50th percentile is equivalent to the median val ue,
indicating that half of the data fall below and half of the data are above
this “value for a body nmeasurement. The range in the tables of percentile
values is merely the 1st percentile subtracted fromthe 99th percentile, thus
indicating the spread for 98 percent of the sample. The percentile values for
a body neasurenment represent a useful presentation of the range of variation
for that dinension. The range indicated by the 25th to the 75th percentile
val ues covers the mddle half of the sanple. The 5th percentile value for a
body neasurenent shows that 5 percent of the individuals in that sample are
smal l er than that value, while the 95th percentile indicates that 5 percent
are larger than that value for that neasurenent. It should be enphasized that
the percentile values presented in the tables of anthropometric data are the
specific,values for a particular body measurenent, and that they pertain to
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that body nmeasurement alone. Furthernore, the percentile values for severa
body measurements may not be arbitrarily conbined in order to describe the
body size of a “small,” “medium” or “large” individual in terns of severa
collective percentile values. An individual with a sitting height
corresponding to the 95 percentile value of sitting height for a population
sanpl e does not necessarily have armor leg lengths for exanple, corresponding
to the 95th percentile values of armor leg lengths for that sanple. Finally,
there is no such thing as a “5th percentile wonan,” a “50th percentile woman,”
or a “95th percentile nman”; just as there is no “average man” or “average
wonan”.  No individual is “average” in all his or her body dinmensions, and
there is no individual whose body measurenments correspond to the 5th, 50th, or
95th percentile values for all of his or her body dinensions.
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7. TABLES OF ANTHROPOVETRI C DATA

Statistical and percentile values of the anthroponetric data for 203 body
measurements are given in tables la through 203b.
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10.  LISTING OF BODY MEASUREMENTS BY TYPE OF BODY MEASUREMENT

Tabl e
10.1 Age (Men) 3
Age (WWorren) 4
10. 2 Viei ght 200
Wei ght, as reported by subject 201
10.3 St andi ng measurenents:
Acrom on—Radi al e Length 2
Ankl e Hei ght 6
Axilla Height 8
Buttock Height 31
Cal f Height 35
Cervical e Hei ght 36
Chest/ Bust poi nt Hei ght 40
Crotch Height 43
El bow (Radial e) Height 58
Fingertip (Dactylion) Height 65
Functional (Thumb-Tip) Reach 72
Functional (Thunb-Tip) Reach, Extended 73
QG uteal Furrow Height 77
Hp (Trochanteric) Height 97
Knee Height, Mdpatella 108
Kneecap (Patella) Height 110
Knuckl e (Metacarpal 111) Height 112
Penal e Hei ght 139
Radi al e- Stylion Length 145
Shoul der (Acromi al e) Height, Standing 151
Shoul der-Fi ngertip Length (Acronion-Dactylion) 155
Stature 164
Stature, as reported by subject 165
Subst ernal e Hei ght 171
Supr asternal e Hei ght 173
Ti bi al e Hei ght 176
Tragi on Height, Standing 178
Wai st Height (lliocristale) 196
Wai st Height (Natural Indentation) 197
Wai st Height (Omphalion) 198
Wist (Stylion) Height 203
10.4 Sitting Measurenents:
Butt ock-Knee Length 32
Buttock-Popliteal Length 33
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10.6
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El bow Fi ngertip Length

El bow- Gip Length

El bow Rest Height

El bow- Wist Length

Eye Height, Sitting

Knee Height, Sitting

M d- Shoul der Height, Sitting
Popliteal Height, Sitting

Shoul der (Acronmiale) Height, Sitting
Shoul der - El bow Length

Sitting Height

Thi gh C earance

Trunk (Suprasternale) Height, Sitting
Vertical Reach, Sitting

Wai st Height, Sitting

Depth and Breadth Measurenents:

Abdomi nal Depth, Sitting

Bi acrom al Breadth
Bi-Iliocristale Breadth

Bust poi nt - Bust poi nt  Breadth
Buttock Depth

Chest Breadth

Chest/Bust Depth

El bow (Huneral) Breadth

Forearm Forearm Breadth, Sitting
Hp Breadth, Sitting

H p Breadth, Standing

Knee (Fenoral) Breadth

Knee-t 0-Knee Breadth, Sitting
Shoul der (Bideltoid) Breadth

Wai st Breadth (Natural Indentation)
Wai st Breadth (Omphalion)

Wai st Depth (Natural Indentation)
Wai st Depth (Onphalion)

Ci rcunf erences:

Chest/Bust Circunference

Chest Circunference at Scye

Chest Circunference Bel ow Bust

Hp (Buttock) Grcunference, Sitting
Hip (Buttock) Gircunference, Standing
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Tabl e

55
56
59
60
61
109
125
141
150
154
157
174
180
183
199

13
18
29
30
37
39

71

93

94
107
111
152
188
189
192
193

38
41
42
95
96
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10.8
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Neck Circunference

Neck Gircunference, Base

Shoul der Circunference

Vertical Trunk Circunference, Sitting
Vertical Trunk Circunference, Standing
Wai st Circunference (Natural Indentation)
Wai st Gircunference (Onphalion)

Limb Circunferences:

Ankl e G rcunference

Axillary Arm G rcunference

Bi ceps Circunference, Flexed

Bi ceps Circunference, Relaxed

Calf Circunference

El bow Circunference, Flexed

El bow G rcunference, Relaxed
Forearm Circunference, Flexed
Forearm Circunference, Relaxed
Knee Circunference, Sitting

Knee Circunference, Standing

Lower Thigh G rcunference

M d- Thi gh G rcunference

Scye Circunference

Upper Thigh G rcunference, Sitting
Upper Thigh G rcunference, Standing
Wist Circunference

Surface Measurenents:

Anterior Neck Length

Axilla to Waist Length

Back Curvature - Chest/Bust Level
Crotch Length (Natural Indentation)
Crotch Length (Omphalion)

Deltoid Arc

Guteal Arc

I nterscye, Back

I nterscye, Maximum

Neck- Bust poi nt Length

Posterior Neck Length

Shoul der Length

Sl eeve Inseam Length

Sl eeve Length: Spine to El bow
Sl eeve Length: Spine to Scye
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Tabl e

133
134
153
184
185
190
191

10
15
16
34
53
54
69
70
105
106
116
126
147
181
182
202

11
44
45
46
76
102
103
132
142
156
158
159
160
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Tabl e

Sleeve Length: Spine to Wist 161
gt h: pine to Wis
Sl eeve Qutseam 162
Strap Length 167
Wi st Back Length (Natural Indentation) 186
Wai st Back Length (Onphalion) 187
Wai st Front Length (Natural |ndentation) 194
Wai st Front Length (Onphalion) 195
10.9 Head and Face Measurements:

Bi auricular Breadth 14
Bi gonial Breadth 17
Bi ocul ar Breadth 20
Bitragion Breadth 21
Bi tragi on-Coronal Arc 22
Bitragion-lnion Arc 23
Bi tragi on-Menton Arc 24
Bi tragi on—-M ni mum Frontal Arc 25
Bi tragi on—Posterior Arc 26
Bi t ragi on—Submandi bul ar Arc 21
Bi tragi on-Subnasale Arc 4213
Ear Breadth
Ear Length 48
Ear Length Above Tragion 49
Ear Protrusion 50
Ectocanthus to Back of Head 51
Ectocanthus to Top of Head 52
Face Breadth (Bizygomatic) 62
Face Length (Menton-Sellion) 63
G abella to Back of Head ;g
G abella to Top of Head 85
Head Breadth
Head Gircunference 86
Head Diagonal: Menton to Ccciput 87
Head Diagonal: Nuchale to Pronasale 88
Head Height (Tragion to Toe O Head) 89
Head Length 90
Interocular Breadth 100
Interpupillary Breadth i(l)i
Li p~to-Lip Length
Lip Protrusion to Back of Head 115
Maxi mum Frontal Breadth 117
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10.11
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Menton to Back of Head
Menton to Top of Head
Ment on- Crini on Length
Ment on- Subnasal e Length
M ni mum Frontal Arc

M ni mum Frontal Breadth
Mout h Breadth

Mouth Breadth, Smiling
Nasal Root Breadth

Nose Breadth

Nose Length (Subnasal e-Sellion)
Nose Protrusion

Philtrum Length
Pronasal e to Back of Head
Pronasale to Top of Head
Sagittal Arc

Sellion to Back of Head
Sellion to Top of Head
Stomon to Top of Head
Subnasal e to Back of Head
Subnasale to Top of Head
Tragion to Back of Head

Hand Measurenents:

Fi nger Di aneter

Fist Circunference

Hand Breadth

Hand Breadth at Thunb

Hand Circunference

Hand Crcunference at Thunb
Hand Length

Hand Thi ckness

Pal m Length

Thumb Crotch Length

Foot Measurenents:

Bal | of Foot Circunference
Bi mal | eol ar Breadth

Foot Breadth

Foot Length

Heel —Ankl e Circunference
Heel Breadth

Instep Circunference
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Tabl e

120
121
122
123
127
128
129
130
131
135
136
137
140
143
144
146
148
149
166
168
169
177

64
66
79
80
81
82
83
84
138
175

12
19
67
68
91
92
98



10. 12

10. 13
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I nstep Length

Lateral Malleolus Height
Medi al Mal |l eol us Hei ght
Sphyrion Hei ght

Ski nfold Thickness Measurenents:

Juxta- N ppl e Skinfold Thickness

Medial Calf Skinfold Thickness

M d-Axillary Line at Xiphoid Level Skinfold Thickness
Subscapul ar Skinfold Thickness

Suprailiac Skinfold Thickness

Triceps Skinfold Thickness

Gip Strength (Hand Dynanoneter)
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99
113
119
163

104
118
124
170
172
179
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20.  TERM NOLOGY FOR BODY MEASUREMENTS

20.1 GCeneral. The use of correct termnology for body measurenents is
inportant so that the measurements may be clearly and specifically identified.
Ant hroponetric termnology has evolved over a period of years, and in this
evol ution changes and nodifications in termnology have taken place through
usage. Although clarity and consistency in ternmnology are to be desired
there are no fixed or rigid standards for anthroponetric termnology. Many of
the descriptive terms used for body measurenents have been derived from
scientific or anatomcal terms for parts of the body or anatonmical points used
as landmarks for neasurements. The ternms for some body measurenents
particularly the so-called surface neasurenents, have been derived from
tailoring nmeasurements used in the devel opment of clothing patterns. The
terms used for body measurenents taken in each of the fourteen basic
anthroponetric surveys are listed below To facilitate identification of body
neasurenents, the terms used in the original published technical reports for
each survey are given under the heading “original term” Equivalent terns,
which conform with current usage, are shown under the heading “preferred
term* The “preferred terms” are those used for the 203 body measurements
included in the collation of anthroponetric data in this handbook. It will be
noted that a “preferred ternf is not given for sonme of the “original terms.”
This om ssion indicates a nmeasurenent which was taken in only one of the
fourteen basic anthropometric surveys. Since body neasurements taken only
once have not been included in the collation of data on 203 neasurenents, the
termnology listings below thus indicate those neasurements which have been
omtted. Anthroponetric data for these body measurenments may be found in the
referenced technical reports.

20.2 United States Arny.

20.2.1 U.S. Arny Hen (1946)See paragraph 2.2.1.1 for reference

Oiginal term Preferred term

\Veéi ght Vi ght
STANDI NG MEASUREMENTS

Stature Stature

Cervical e Height Cervical e Height

Qut seam Wai st Hei ght

| nseam Crotch Hei ght

Thigh Length 1/

Lower Leg Length Ti bial e Hei ght

Arm Length Shoul der - Fingertip Length

1/ cotained by subtracting Lower Leg Length from |Inseam
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Oiginal term Preferred term

SI TTING MEASUREMENTS

Dy ; Sitting Height
Sitting Height .
Tr unk Iqlei gh? Trgnk. (Suprasternal e) Height,
Sitting
Acrom on- Radi al e Length

U Arm Length

Pper m -eng Shoul der - El bow Length
Shoul der - El bow El bow Fi . L h
Forearm Hand Length ow-Fingertip Lengt

: Knee Height, Sitting

Patel |l a Hei ght K h
But t ock- Knee But t ock- Knee Lengt

DEPTH AND BREADTH MEASUREMENTS

Chest Breadth Chest Breadth

gsgrt Eiegt hik Shoul der (Bideltoid) Breadth
Chest Breadth Chest Breadth

Bi-iliac Bi—iliocristale Breadth .

El bow Breadth E| bO\g— El 30\(1\, Brsgaad; h, Sitting
H p Breadth i p Breadth, Sitting

1/ Subject stands. Measurement taken as the maxi mum anterior-posterior

diameter of either the thorax or abdomen, whichever is greater, in the
hori zontal plane. Contact, no pressure.

Cl RCUMFERENCES

Neck circunference Nf]Ckl c? rcum‘ erirfme

Shoul der Circunference CS:hout % Or;fcu erence

crest G rcunfrence Coest g pounterence

Wai st G rcunference X .

Hp G rcunference H p (Buttock) G rcunference,
St andi ng

Vertical Trunk Crcunference VeSri ttlt(i:?llg Trunk G rcunference,

LIMB C RCUMFERENCE

Scye Circunference
Arm Scye : ;
Axillary Arm Circunference gxlllaréNmmOrCUMerEni:e q
M ddl e Upper Arm GCircunference I Ceps Lrcunterence, Relaxe
Lower Upper Arm Circunference :
Upper Forearm G rcunf erence Forearm G rcunference, Rel axed

M ddl e Forearm G rcunference
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Oiginal term

LI MB Cl RCUMFERENCE -

Wist Circunference

Crotch Thigh Grcunference
M ddl e Thigh Circunference
Lower Thigh G rcunference
Upper Leg Circunference
Cal f G rcunference

Ankle Circunference 1/

1/ Measurenent taken over the ankle bones (internal

Preferred term

continued

Wist G rcunference

Upper Thigh Crcunference, Standing
M d-Thi gh Circunference

Lower Thigh Circunference

Calf Gircunference

and external malleoli);

data are not conparable with other neasurenents of Ankle Circunference.

SURFACE MEASUREMENTS

Shoul der Length
Cross Back Wdth

Sl eeve Length

Total Crotch Length

Shoul der Length
Interscye, Back
Sl eeve Length:
Crotch Length

Spine to Wist

HEAD AND FACE MEASUREMENTS

Head Circunference

Head Length

O obasi on-Superior-Quter Cant hus
Head Breadth

Head Height (Porion-Apex)
Face Length (Nasi on-Menton)
M ni mum Front al

Bi zygcmatic

Bi goni al

Bi ocul ar

I nterocul ar

Nose Length (Nasion-Menton)
Nasal Root Breadth

Nose Breadth

HAND MEASUREMENTS

Hand Length
Hand Breadth

481

Head Circunference
Head Length

Head Breadth

Head Height (Tragion to top of head)
Face Length (Menton-Sellion)

M ni mum Frontal Breadth

Face Breadth (Bizygomatic)

Bi goni al Breadth

Bi ocul ar Breadth

Interocular Breadth

Nose | ength (Subnasal e-Sellion)
Nasal Root Breadth

Nose Breadth

Hand Length
Hand Breadth



DOD- HDBK- 743A

Oiginal term

FOOT MEASUREMENTS

Foot Length
Instep Length
Foot Breadth
Heel Breadth
Bal | Foot Circunference

Preferred term

Foot Length

Instep Length
Foot Breadth
Heel Breadth

Ball of Foot G rcunference

20.2.2 U.S. Army Men (1966). See paragraph 2.2.1.2 for reference.

Oiginal term

Vi ght

STANDI NG MEASUREMENTS

Stature
Cervi cal e Height
Shoul der Hei ght (Acrom ale Height)

Wai st Height (Iliocristale Height)
Crotch Hei ght
Kneecap Height (Patella Height)
Cal f Hei ght
Fuctional Reach
SI TTI NG MEASUREMENTS
Vertical Arm Reach, Sitting
Sitting Height
Eye Height, Sitting
M d-Shoul der Height, Sitting

Shoul der - El bow Length

El bow Fingertip Length
(Forearm Hand Length)

Knee Height, Sitting

Popliteal Height, Sitting

But t ock- Knee Length

Butt ock- Popliteal Length

Preferred term

Vi ght

Stature

Cervi cal e Hei ght

Shoul der (Acromi al e)
St andi ng

Wai st Hei ght

Crotch Hei ght

Kneecap (Patella)

Cal f Hei ght

Fuctional (Thumb-Ti p)

Hei ght,

Hei ght

Reach

Veritcal Reach,
Sitting Height
Eye Height, Sitting

M d-Shoul der Hei ght, Sitting
Shoul der - El bow Length

El bow Fi ngertip Length

Sitting

Knee Height, Sitting
Popliteal Height, Sitting
Butt ock-Knee Length
Buttock-Popliteal Length

DEPTH AND BREADTH MEASUREMENTS

Chest Depth

Shoul der Breadth (Bideltoid Breadth)
Chest Breadth

Hp breadth, Standing

482

Chest Depth
Shoul der (Bideltoid) Breadth
Chest Breadth

Hp Breadth, Standing
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Qiginal term

DEPTH AND BREADTH MEASUREMENTS -

For ear m-Forearm Breadth

(El bow-t o- El bow Breadt h)
Hp Breadth, Sitting

Cl RCUMFERENCES

Neck Circunference
Shoul der Circunference
Chest Circunference
Wai st Circunference
Hp Crcunference
Vertical Trunk G rcunference,
Standi ng

LI MB Cl RCUMFERENCES

Arm Scye Circunference

Bi ceps Circunference, Relaxed
Bi ceps Circunference, Flexed
Forearm G rcunference, Flexed

Wist GCircunference
Upper Thigh Circunference
Lower Thigh Gircunference
Calf Circunference
Ankl e Circunference

SURFACE MEASUREMENTS

Shoul der Length

I nterscye Breadth

I nterscye, Maxinum
Wai st Back Length

Sl eeve Inseam Length
Sl eeve Length

Preferred term

continued

Forearm Forearm Breadth, Sitting

Hp Breadth, Sitting

Neck Circunference

Shoul der Circunference

Chest Circunference

Wai st Circunference

Hp (Buttock) G rcunference,
St andi ng

Verti cal
St andi ng

Trunk GCircunference,

Scye Circunference

Bi ceps Circunference, Relaxed
Bi ceps Circunference, Flexed
Forearm G rcunference, Flexed

Wist Grcunference

Upper Thigh Circunference, Standing
Lower Thigh G rcunference

Calf Circunference

Ankl e Circunference

Shoul der Length
Interscye, Back
I nterscye, Maximum

Wi st Back Length
Sl eeve Inseam Length
Sleeve Length: Spine to Wist

HEAD AND FACE MEASUREMENTS 1/

Head Circunference
Head Length

Qcci put - Nasal  Root
Ccci put - Pronasal e
Qcei put-External  Cant hus

483

Head Gircunference

Head Length

Sellion to back of head
Pronasal e to back of head
Ect ocant hus to back of head
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Oiginal term Preferred term

HEAD AND FACE MEASUREMENTS 1/ - continued

Ccci put -Tragi on Tragion to back of head

Head Breadth Head Breadth

Bitragion Breadth Bitragion Breadth

Head Height (Tragion-Vertex Height) Head Height (Tragion to top of head)
Face Length (Menton-Nasal Root Length) Face Length (Menton-Sellion)

Face Breadth (Bizygomatic Breadth) Face Breadth (Bizygomatic)
Interpupillary Breadth Interpupillary Breadth

1/ Note on head neasurenments: A headboard was not used in making the head
measurenents of U S. Arny men (1966); horizontal head measurenents were made
within an anthroponeter. Thus, the horizontal neasurements nade from the back
of the head (occiput) to the tip of the nose (pronasale) originally was called
“Qcciput-Pronasale.” The terms for this group of head neasurenents have been
changed in order to conformwith current preferred terninol ogy.

HAND MEASUREMENTS

Hand Length Hand Length
Pal m Lengt h Pal m Length
Hand Breadth Hand Breadth
Hand Gircunference Hand Circunference
Thunb Crotch Length Thunb Crotch Length

FOOT MEASUREMENTS

Foot Length Foot Length

Instep Length Instep Length

Bal| of Foot Breadth Foot Breadth

Heel Breadth Heel Breadth

Bal| of Foot Circunference Ball of Foot GCircunference
Instep Gircunference Instep Circunference

Heel - Ankl e Circunference Heel —Ankl e Gircunference

20.2.3 U.S. Arny basic trainees (1966). Body measurenents taken on U. S
Arny basic trainees (1966) were the same as those taken on U S. Arny mnen
(1966); see paragraph 20.2.2 for term nol ogy. See Paragraph 2.2.1.3 for
ref erence.

20.2.4 U.S. Arny aviators (1970). See paragraph 2.2.1.4 for reference.

Oiginal term Preferred term

Vi ght i ght
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Oiginal term

STANDI NG MEASUREMENTS

Stature
Cervical e Hei ght
Shoul der Hei ght

Wi st Hei ght
Crotch Height
Kneecap Hei ght
Cal f Hei ght
Functional Reach

SI TTING MEASUREMENTS

Vertical Arm Reach (Sitting)
Sitting Height

Eye Height (Sitting)

M d- Shoul der Height (Sitting)
Trunk Height (Sitting)

Shoul der - El bow Length

El bowFingertip Length

El bow Rest Height (Sitting)
Thigh C earance Height (Sitting)
Knee Height (Sitting)

Popliteal Height (Sitting)
But t ock- Knee Length

Preferred term

Stature

Cervical e Height

Shoul der (Acromiale) Height,
St andi ng

Wai st Hei ght

Crotch Hei ght

Kneecap (Patella) Height

Cal f Hei ght

Functional (Thunmb-Tip) Reach

Vertical Reach, Sitting

Sitting Height

Eye Height, Sitting

Sitting
Hei ght ,

M d- Shoul der Hei ght,

Trunk (Suprasternale)
Sitting

Shoul der - El bow Length

El bow-Fi ngertip Length

El bow Rest Hei ght

Thigh C earance

Knee Height, Sitting

Popliteal Height, Sitting

Butt ock- Knee Length

Buttock-Popliteal Length But t ock- Popl i teal Length
But t ock- Heel Length

DEPTH AND BREADTH MEASURENMENTS
Chest Depth Chest Depth
Shoul der Breadt h Shoul der (Bidel toid) Breadth
Chest Breadth Chest Breadth

H p Breadth (Standing)
Forearm Forearm Breadth
Hp Breadth (Sitting)

El bow Breadth (Bone)
Knee Breadth (Bone)
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H p Breadth, Standing

Forearm Forearm Breadth, Sitting
Hp Breadth, Sitting

El bow (Huneral ) Breadth

Knee (Fenoral) Breadth
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Oiginal term

Cl RCUMFERENCES

Neck Circunference
Shoul der  Circunference
Chest Circunference
Wai st Circunference
Hp Crcunference

Vertical Trunk Circunference
(St andi ng)

Vertical Trunk Circunference
(Sitting)

LI MB Cl RCUMFERENCES

Arm Scye Gircunference

Bi ceps CGircunference (Relaxed)
Bi ceps CGircunference (Flexed)
Forearm G rcunference (Flexed)
Wist Grcunference

Upper Thigh GCircunference
Lower Thigh Gircunference
Calf GCircunference

Ankl e Gircunference

SURFACE MEASUREMENTS

Shoul der Length
I nterscye
Interscye, Maximm

Back Curvature

Wai st Back Length
Wai st Front Length
Sl eeve Inseam Length
Sl eeve Length

Preferred term

Neck Circunference

Shoul der Circunference

Chest Circunference

Wai st Circunference

Hp (Buttock) G rcunference,
St andi ng

Verti cal
St andi ng

Verti cal
Sitting

Trunk Ci rcunference,

Trunk Ci rcunference,

Scye Gircunference

Bi ceps Circunference, Relaxed
Bi ceps Circunference, Flexed
Forearm Gircunference, Flexed
Wist Grcunference

Upper Thigh Gircunference,
Lower Thigh G rcunference
Calf Circunference

Ankl e Circunference

St andi ng

Shoul der
I nterscye, Back

I nterscye, Maximum
Back Curvature — Chest
Wi st Back Length
Wi st Front Length

Sl eeve Inseam Length .
Sleeve Length: Spine to Wist

Length

Level

HEAD AND FACE MEASUREMENTS 1/

Head Circunference
Sagittal Arc

Bi tragi on-Coronal Arc
Head Length

Nasal Root to wall
Pronasale to wall
External Canthus to wall

486

Head Gircunference

Sagittal Arc

Bi tragi on-Coronal Arc

Head Length

Sellion to back of head
Pronasal e to back of head
Ect ocant hus to back of head
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Oiginal term Preferred term

HEAD AND FACE MEASUREMENTS | / - continued

Tragion to wall Tragion to back of head

Head Breadth Head Breadth

Bitragi on Breadth Bitragion Breadth

Head Height (Tragion to Vertex) Head Height (Tragion to top of head)
G abella to Vertex Height G abella to top of head

Face Length Face Length (Menton-Sellion)

Face Breadth Face Breadth (Bizygomatic)

I nterpupillary Breadth Interpupillary Breadth

1/ Note on head neasurements: A headboard was used in making the head
measurements of U S. Arny aviators (1970). See paragraph 5.1.6 for
description of headboard.

HAND MEASUREMENTS

Hand Length Hand Length
Pal m Length Pal m Lengt h
Hand Breadth Hand Breadth
Hand Circunference Hand Circunference

FOOT MEASUREMENTS

Foot Length Foot Length

Instep Length Instep Length

Foot Breadth Foot Breadth

Heel Breadth | _/

Foot Circunference Bal | of Foot C rcunference
Instep Circunference Instep Gircunference

Heel —Ankl e GCircunference Heel —-Ankl e Circunference

1/ Data not conparable with other measurenents of Heel Breadth.

SKINFOLD THI CKNESS MEASUREMENTS

Subscapul ar - Ski nfol d Subscapul ar  Skinfol d Thickness
Triceps Skinfold Triceps Skinfold Thickness
Suprailiac Skinfold Suprailiac Skinfold Thickness
Medial Calf Skinfold Medi al Cal f Skinfold Thickness
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20.2.5 U.S. Army Wonen (1946). See paragraph 2.2.1.5 for reference.

Oiginal term Preferred term

\Veéi ght \Veéi ght
STANDI NG MEASUREMENTS

Stature Stature .

Cervical e Height Cervical e Height _

Acroni on Hei ght Shoul der (Acromiale) Height,
St andi ng

Wi st Hei ght Wi st Hei ght

| nseam Crotch Height

Hp Height Hp (Trochanteric) Height

Arm Length 1/ Shoul der-Fingertip Length

1/ Subjects stands. Measurement taken vertically from floor to Ieft
dactylion (Fingertip). To get ArmLength, this measurement nust be
subtracted from Acrom on Height.

SI TTI NG MEASUREMENTS

Sitting Height Sitting Height _

Trunk Hei ght Trunk (Suprasternale) Height,
Sitting

Shoul der —El bow Shoul der - El bow Lengt h

Forearm Hand Length El bow Fi ngertip Length

Patel | a Hei ght Knee Height, Sitting

But t ock—Knee But t ock- Knee Length

DEPTH AND BREADTH MEASUREMENTS

Chest Depth 1/

gg&kt ([))iegth = Shoul der (Bideltoid) Breadth
Chest Breadth Chest Breadth

Ni ppl e-Nippl e Bust poi nt - Bust poi nt Breadth
Bi—iliac Bi-iliocristale Breadth

El bow Breadth El bow El bow Breadth, Sitting
Hp Breadth Hp Breadth, Sitting

1/ Measurenments taken as the maxi mum anterior—posterior depth of the chest,
above the breasts.

2/ Subject stood. Anthroponeter held horizontally at the subject’s left.

Measurements taken as the maxi num anterior-posterior depth of the thorax
or abdomen, whichever is greater, below the breasts.
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Original term Preferred term

Cl RCUMFERENCES

Neck Gircunference Neck circunference

Breast Circunference Bust Circunference

Chest Circunference Chest Circunference bel ow Bust

Wai st Circunference Wai st G rcunference

Hal fway to Hp Circunference

H p G rcunference Hp (Buttock) Circunference,
St andi ng

Vertical Trunk Gircunference Vertical Trunk G rcunference,
St andi ng

LIMB Cl RCUMFERENCES

Arm Scye Scye Gircunference

Upper Arm Circunference Bi ceps Circunference, Rel axed
Forearm G rcunference Forearm C rcunf erence, Rel axed
Wist Gircunference Wist Circunference

Thigh Circunference at Crotch Upper Thigh Circunference, Standing
M d-Thigh Circunference M d-Thigh Circunference

SURFACE MEASUREMENTS

Shoul der Length Shoul der Length

Cervi cal e-Lateral Neck Point

Cross Back Wdth I nterscye, Back

Back Wi st Length Wai st Back Length
Front Waist Length Wi st Front Length

Ni pple to Nipple over Cervicale Strap Length

Lateral Neck Point Wi st

Arm Pit \Waist Axilla to Waist Length
Total Crotch Length Crotch Length

HEAD AND FACE MEASUREMENTS

Head Circunference Head Circunference

Head Length Head Length

Qut er —Cant hus- O obasi on  Superi or

Head Breadth Head Breadth

Head Hei ght (Apex-Tragus) Head Height (Tragion to top of head)
Face Length (Nasion-Onat hion) Face Length (Menton-Sellion)

M ni mum Fr ont al M ni mum Frontal Breadth

Bi zygomati c Face Breadth (Bizygomatic)

Bi ocul ar Bi ocul ar Breadth

[ nt erocul ar [ nterocul ar Breadth
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Oiginal term

HEAD AND FACE MEASUREMENTS -

Nose Length (Nasion-Subnasal e)
Nasal Root Breadth
Nose Breadth

DOD- HDBK- 743A

HAND MEASUREMENTS

Hand Length
Hand Breadth

FOOT MEASUREMENTS

Foot Length

I nstep Length

Foot Breadth

Heel Breadth

Bal | Circunference

20.2.6 U.S. Arny Wnen (1977).

Oiginal term

Wi ght

See paragraph 2.2.1.6 for

STANDI NG MEASUREMENTS

Stature
Cervical e Height
Shoul der Hei ght

Axilla Hei ght
Suprasternal e Hei ght
Bust poi nt Hei ght

Subst ernal e Hei ght

El bow (Radial e) Height
Knuckl e Hei ght

Wai st Hei ght
Crotch Height

Hp (Trochanteric)
Buttock Height

QG uteal Furrow Height
Kneecap Hei ght

Ti bi al e Hei ght

Cal f Hei ght

Ankl e Hei ght

Acrom on-Radi al e Length
Radi al e-Stylion Length

Hei ght
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Preferred term

conti nued

Nose Length (Subnasale-Sellion)
Nasal Root Breadth
Nose Breadth

Hand Length
Hand Breadth

Foot Length
Instep Length
Foot Breadth
Heel Breadth
Bal | of Foot GCircunference

r ef erence.

Preferred term

Wei ght

Stature

Cervical e Height

Shoul der (Acroniale) Height,
St andi ng

Axilla Height

Suprasternal e Hei ght

Bust poi nt  Hei ght

Subst ernal e Hei ght

El bow (Radiale) Height

Knuckl e (Metacarpal 111) Height
Wai st Hei ght

Crotch Height

Hp (Trochanteric) Height
Buttock Height

QG uteal Furrow Height

Kneecap (Patella) Height

Ti bi al e Hei ght

Cal f Hei ght

Ankl e Hei ght

Acrom on- Radi al e Length
Radi al e-Stylion Length
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Oiginal term

SITTING MEASUREMENTS

Sitting Height

Eye Height, Sitting
Shoul der —El bow Length
El bow-Gip Length

El bow-Fingertip Length

El bow Rest Hei ght

Thi gh C earance

Knee Height, Sitting
Popliteal Height

But t ock- Knee Length

Preferred term

Sitting Height

Eye Height, Sitting
Shoul der - El bow Length

El bow-Grip Length

El bow-Fingertip Length
El bow Rest Height

Thigh G earance

Knee Height, Sitting
Popliteal Height, Sitting
But t ock- Knee Length

DEPTH AND BREADTH MEASUREMENTS

Bust Depth

Wai st Depth

Abdomi nal Extension Depth, Sitting

Biacrom al Breadth

Shoul der (Bideltoid) Breadth

Chest Breadth

Wai st Breadth

Bi spi nous Breadth

H p Breadth

Abdomi nal Extension Breadth,
Sitting

Thi gh-to-Thigh Breadth, Sitting

Cl RCUMFERENCES

Neck Circunference

Shoul der Circunference

Chest Circunference at Scye
Bust Gircunference

Chest Gircunference bel ow Bust
Wai st Circunference

Wai st Circunference (Omphalion)
Hp G rcunference

Hp Crcunference, Sitting
Vertical Trunk G rcunference

Vertical Trunk G rcunference
Sitting
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Bust Depth

Wai st Depth

Abdominal Depth, Sitting

Bi acrom al Breadth

Shoul der (Bideltoid) Breadth
Chest Breadth

Wai st Breadth

H p Breadth, Standing

Thigh-to-Thigh Breadth, Sitting

Neck Circunference

Shoul der Circunference

Chest Circunference at Scye

Bust Circunference

Chest Gircunference bel ow Bust

Wai st Circunference

Wai st G rcunference (Onphalion)

H p (Buttock) GCircunference,
St andi ng

H p (Buttock) GCircunference,
Sitting

Vertical Trunk Circunference,
St andi ng

Vertical Trunk GCircunference,
Sitting
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Original term

LIMB C RCUMFERENCE

Arm Scye Circunference
Axillary Arm Circunference

Bi ceps Circunference, Relaxed
Bi ceps Circunference, Flexed
El bow Circunference, Flexed
Forearm Circunference, Relaxed
Forearm G rcunference, Flexed
Wist Circunference

Upper Thigh GCircunference
Knee Circunference

Cal f Circunference

Ankl e Circunference

SURFACE MEASUREMENTS

Shoul der Length
I nterscye, Back
I nterscye, Front

Back Curvature ~Bust Level
Back Curvature — \Waist Level
Back Curvature - H p Level
Wai st Back Length

Wai st Front Length

Neck to Bust point

Axilla to Wiist

Sl eeve Inseam Length

Sl eeve Qutseam Length
Crotch Length

Preferred term

Scye Circunference

Axillary Arm G rcunference

Bi ceps Circunference, Relaxed
Bi ceps Circunference, Flexed

El bow G rcunference, Flexed
Forearm Circunference, Relaxed
Forearm Circunference, Flexed

Wist Circunference
Upper Thigh G rcunference, Standing
Knee Gircunference, Standing

Calf Circunference
Ankl e G rcunference

Shoul der
I nterscye,

Length
Back

Back Curvature - Bust Level

Wai st Back Length

Wi st Front Length
Neck- Bust poi nt Length
Axilla to Waist Length
Sl eeve |nseam Length

Crotch Length

HEAD AND FACE MEASUREMENTS 1/

Head Circunference
Sagittal Arc

Bi tragi on- Coronal Arc
Bi tragi on-Frontal Arc
Bi tragi on-Menton Arc
Bi t ragi on-Submandi bul ar Arc
Head Length

G abella to wall
Sellion to wall
Pronasale to wall
Subnasale to wall

Lip Protrusion to wall
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Head Circunference

Sagittal Arc

Bitragi on-Coronal Arc

Bi tragi on-M ni num Frontal Arc
Bi tragi on-Menton Arc

Bi t ragi on- Submandi bul ar  Arc
Head Length

G abella to back of head
Sellion to back of head
Pronasal e to back of head
Subnasale to back of head
Lip Protrusion to back head



DOD- HDBK- 743A

Original term

HEAD AND FACE MEASUREMENTS 1/ -

Menton to wall

Ect ocanthus to wal |

Tragion to wall

Head Breadth

Bitragi on Breadth

Head Hei ght (Tragion-vertex)

Ect ocanthus to vertex

A abella to vertex

Sellion to vertex

Pronasale to vertex

Subnasal e to vertex

Stomon to vertex

Menton to vertex

Face Length (Sellion-Menton)

Crini on- Menton

M ni mum Frontal Breadth

Face Breadth (Bizygomatic)

Bi ocul ar Breadth

Interpupillary Distance

Nose Length

Nose Breadth

Mouth Breadth, Sniling

~/ Note on head measurenents:
description of headboard.

HAND MEASUREMENTS

Hand Length

Pal m Lengt h

Hand Breadth

Hand Circunference

FOOT MEASUREMENTS

Foot Length

Instep Length

Foot Breadth

Heel Breadth

Foot Circunference
Instep Circunference
Heel - Ankl e Gircunference
Sphyrion Hei ght
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Preferred term

conti nued

Menton to back of head

Ect ocant hus to back of head
Tragion to back of head
Head Breadth

Bi tragi on Breadth

Head Height (Tragion to top of head)
Ect ocanthus to top of head
G abella to top of head
Sellion to top of head
Pronasale to top of head
Subnasale to top of head
Stomon to top of head
Menton to top of head

Face Length (Menton-Sellion)
Ment on—-Cri ni on Length

M ni mum Frontal Breadth

Face Breadth (Bizygonatic)
Bi ocul ar Breadth
Interpupillary Breadth

Nose Length (Subnasal e-Sel lion)
Nose Breadth

Mouth Breadth, Smling

A headboard was used in making the head
measurenents of U S. Arnmy wonmen (1977).

See paragraph 5.1.6 for

Hand Length
Pal m Length
Hand Breadth
Hand GCircunference

Foot Length

Instep Length

Foot Breadth

Heel Breadth

Ball of Foot Circunference
Instep Circunference

Heel - Ankl e GCircunference
Sphyrion Hei ght
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Oiginal term Perferred term

SKINFOLD THI CKNESS MEASUREMENTS

Subscapul ar Ski nfol d Subscapul ar  Skinfold Thi ckness
Triceps Skinfold Triceps Skinfold Thickness

Bi ceps Skinfold

Suprailiac Skinfold Suprailiac Skinfold Thickness

20.2.7 United States Arny Men and Wonen (1988). See paragraph
2.2.1.7 for reference.

Oiginal term Perferred term
Age Age
i ght Wi ght
Wei ght, as reported by subject Weight, as reported by subject

STANDI NG MEASUREMENTS

Abdom nal Link

Acromi al Hei ght Shoul der (Acrom ale) Height,
St andi ng

Acrom on- Radi al e Length Acrom on- Radi al e Length

Arm Lengt h Shoul der-Fingertip Length
(Acroni on-Dactyl ion)

Axilla Height Axilla Height

But t ock Hei ght Buttock Hei ght

Cal f Height Cal f Hei ght

Cal f Link

Cervi cal e Hei ght Cervical e Height

Chest Hei ght Chest/Bust poi nt  Hei ght

G avicle Link

Crotch Hei ght Crotch Hei ght

Dactyl i on Hei ght Fingertip (Dactylion) Height

Dactylion Reach from Wl

Dactylion Reach from Wall, Extended

El bow Rest Height, Standing

Eye Hei ght

Functional Gip Reach

Functional Gip Reach, Extended

G uteal Furrow Hei ght G uteal Furrow Height
Iliocristale Height Wai st Height Iliocristale
I ndex Finger Reach

I ndex Finger Reach, Extended

Knee Height, Mdpatella Knee Height, Mdpatella
Lateral Fenoral Spicondyle Height
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Oiginal term
STANDI NG MEASUREMENTS -
Neck Height, Lateral
Neck Link
Neck-Buttock Length
Neck-d uteal Furrow Length

Overhead Fingertip Reach
Overhead Fingertip Reach,
Pel vic Link

Radi al e-Stylion Length

Ri se (Natural Indentation)
Ri se (Onmphalion)

Shoul der Sl ope

Span

Stature

Stature, as reported by subject
Suprasternal e Hei ght

Tenth Ri b Height
Thi gh Link
Thorax Link
Thumb-Ti p Reach
Thumb-Ti p Reach, Extended
Tragi on Hei ght
Trochanteric Height

Vertical Gip Reach

Vertical Gip Reach, Extended

Vertical Gip Reach Down

Vertical Index Fingertip Reach

Vertical |ndex Fingertip Reach,
Extended

Vertical Index Fingertip Reach
Down

Vertical Thunbtip Reach Down

Vertical Wist Height

Vertical Wist Height, Extended

Wai st Height (Natural Indentation)

Wai st Hei ght (Onmphalion)

Wist Height

Wist-Wall Length

Wist-Wall Length, Extended

Ext ended
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Preferred term

conti nued

Radi al e- Stylion Length

Stature
Stature, as reported by subject
Suprasternal e Hei ght

Functional (Thunb-Tip) Reach
Functional (Thunb-Tip) Reach,
Ext ended

St andi ng
Hei ght

Tragi on Hei ght,
Hip (Trochanteric)

Wai st Height (Natural Indentation)
\Wai st Height (Onphalion)
Wist (Stylion) Height
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Oiginal term Preferred term

SI TTING MEASUREMENTS

Acromi al Height. Sitting Shoul der (Acrom ale) Height, Sitting
But t ock- Knee Length But t ock- Knee Length
Buttock-Popliteal Length Butt ock-Popliteal Length

Cervicale Height, Sitting
Chest Height, Sitting

El bow Rest Hei ght El bow Rest Hei ght

El bow Center of Gip Length El bow-Gri p Length

El bow- Wist Length El bow Wi st Length

Eye Height, Sitting Eye Height, Sitting

Forear m-Hand Length El bow-Fingertip Length

Functional Leg Length

Knee Height, Sitting Knee Height, Sitting

M d- Shoul der Height, Sitting M d-Shoul der Height, Sitting

Overhead Fingertip Reach, Sitting Vertical Reach, Sitting

Popliteal Height Popliteal Height, Sitting

Sitting Height Sitting Height

Thigh d earance Thigh O earance

Tragion Height, Sitting

Trunk (Suprasternale) Height, Trunk (Suprasternale) Height,
Sitting Sitting

Vertical Gip Reach, Sitting

Vertical Index Fingertip Reach,
Sitting

Vertical Thunmbtip Reach, Sitting

Vertical Wist Height, Sitting

Wai st Height, Sitting (Natural Wai st Height, Sitting (Natural
| ndent ati on) I ndent ati on)
Wi st Height, Sitting (Omphalion) Wai st Height, Sitting (Omphalion)

Wist Height, Sitting
Wist-Center of Gip Length
Wist-Index Finger Length
Wist-Thunbtip Length

DEPTH AND BREADTH MEASUREMENTS

Abdomi nal Extension Depth, Sitting Abdomi nal Depth, Sitting

Bi acromi al Breadth Bi acromi al Breadth

Bideltoid Breadth Shoul der (Bideltoid) Breadth

Bi spi nous Breadth Bi—Iliocristale Breadth

Bust poi nt/ Thel i on-Bust poi nt/ Thel i on Bust poi nt - Bust poi nt Breadth
Breadt h

But t ock Depth Buttock Depth

Chest Breadth Chest Breadth

Chest Depth Chest/Bust Depth
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Oiginal term

DEPTH AND BREADTH MEASUREMENTS -

For ear m Forearm Breadth
H p Breadth
H p Breadth,
Scye Depth
Wi st Breadth
Wai st Depth

Sitting

Cl RCUMFERENCES

Buttock Circunference
Chest Circunference
Chest Circunference at Scye
Chest Circunference Bel ow Breast
Chest-\Wai st Drop (Natural

| ndent at i on)
Chest -\Wai st Drop (Onphalion)
Neck Circunference
Neck Circunference, Base
Shoul der Circunference
Vertical Trunk Gircunference (ASCO
Vertical Trunk Circunference (USA)
Wai st Circunference (Natural

| ndent at i on)
Wai st Circunference (Onphalion)

LIMB Cl RCUMFERENCE

Ankl e Circunference

Axillary Arm Circunference
Bal | of Foot Circunference

Bi ceps Circunference, Flexed
Cal f Circunference

El bow Circunference

Hand Circunference

Heel - Ankl e Circunference
Knee Circunference

Lower Thigh Circunference
Thigh Circunference
Wist Crcunference
Forearm Ci rcunference,
Scye Circunference

Fl exed
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Preferred term

continued

Forearm Forearm Breadth, Sitting
H p Breadth, Standing
Hp Breadth, Sitting
Wi st Breadth
Wai st Depth
H p (Buttock) Gircunference,

St andi ng

Chest/Bust G rcunference
Chest Circunference at Scye
Chest Circunference Bel ow Bust

Neck Circunference
Neck Circunference, Base
Shoul der Circunference

Vertical Trunk G rcunference
Wai st Circunference (Natural
| ndent at i on)
Wai st Circunference (Onphalion)
St andi ng

Ankl e Circunference

Axillary Arm Circunference
Ball of Foot Circunference
Bi ceps Circunference, Flexed
Calf Circunference
El bow C rcunference,
Hand Ci rcunference
Heel - Ankl e GCircunference
Knee Circunference, Standing
Lower Thigh GCircunference

Rel axed

Upper Thigh Circunference, Standing
Wist Crcunference
Forearm Circunference, Flexed

Scye Circunference
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Preferred term

HEAD AND FACE MEASUREMENTS

Al are-Back of Head

Al are-Top of Head

Bi goni al Breadth
Biinfraorbitale Breadth

Bi ocul ar Breadth, Maximum
Bitragion Breadth
Bitragion Chin Arc
Bitragion Frontal Arc

Bi tragi on- Coronal Arc
Bitragion-Crinion Arc

Bi t ragi on- Submandi bul ar Arc
Bi tragi on- Subnasale Arc
Bi zygomatic Breadth

Chei l i on-Back of Head
Cheilion-Top of Head

Chi n—Back of Head

Chin-Top of Head
Crinion-Back of Head
Crinion-Top of Head

Ear Breadth

Ear Length

Ear Length Above Tragion
Ear Protrusion

Ect oorbital e-Back of Head
Ectoorbital e-Top of Head
Eye-Tragi on Link

Front ot enpor al e-Back of Head
Front ot enpor al e-Top of Head
G abella to Back of Head
Gabella to Top of Head
Goni on-Back of Head

Goni on-Top of Head

Head Breadth

Head Circunference

Head Length

I nfraorbital e-Back of Head
I nfraorbital e-Top of Head
Interpupillary Breadth
Lip Length

Max Frontal Breadth

Ment on- Back of Head
Menton-Crinion Length

Ment on-Sel lion Length
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Bi gonial Breadth

Bi ocul ar Breadth

Bitragion Breadth

Bi tragi on-Menton Arc

Bi tragi on—-M ni mum Frontal Arc
Bi tragi on—Coronal Arc

Bi t ragi on- Submandi bul ar  Arc
Bi tragi on- Subnasale Arc
Face Breadth (Bizygomatic)

Ear Breadth

Ear Length

Ear Length Above Tragion
Ear Protrusion

G abella to Back of Head
Gabella to Top of Head

Head Breadth
Head GCircunference
Head Length

Interpupillary Breadth

Mout h Breadth

Max Frontal Breadth
Ment on- Back of Head

Ment on- Cri nion Length

Face Length (Mention-Sellion)
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Oiginal term

HEAD AND FACE MEASUREMENTS -

Ment on- Subnasal e Length
Ment on- Top of Head

M ni mum Frontal Breadth
Nose Breadth

Nose Protrusion

Pronasale to Back of Head
Pronasale to Top of Head
Sellion to Back of Head
Sellion to Top of Head
Stonmion to Back of Head
Stomion to Top of Head
Subnasal e to Back of Head
Subnasale to Top of Head
Subnasal e-Sel I ion Length
Tragion to Back of Head
Tragi on-Top of Head
Zygi on-Back of Head
Zygi on- Top of Head
Zygofront al e- Back of
Zygofront al e-Top of

Head
Head

HAND MEASUREMENTS
Hand Breadth
Hand Length
Thunb Breadth

FOOT MEASUREMENTS

Preferred term

conti nued

Ment on- Subnasal e Length
Ment on- Top of Head

M ni mum Frontal Breadth
Nose Breadth

Nose Protrusion

Pronasale to Back of Head
Pronasale to Top of Head
Sellion to Back of Head
Sellion to Top of Head

Stomion to Top of Head
Subnasal e to Back of Head
Subnasale to Top of Head

Nose Length (Subnasale-Sellion)
Tragion to Back of Head

Head Height (Tragion-Top of Head)

Hand Breadth
Hand Length

I nstep Length

Breadth

Length

Breadth

Mal | eol us Hei ght

Foot
Foot
Heel
Lat er al

Axilla to Waist Length

Bal| of Foot Length
Bi mal | eol ar Breadth
Foot Breadth, Horizontal
Foot Length
Heel Breadth
Lateral Malleolus Height
SURFACE MEASUREMENTS

Axilla-Waist Length (Natural

| ndent at i on)
Axilla-Waist Length (Onphalion)
Crotch Length, Anterior (Natural Indentation)
Crotch Length, Anterior (Onphalion)
Crotch Length, Posterior (Natural

| ndent at i on)
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Oiginal term

SURFACE MEASUREMENTS -

Crotch Length, Posterior (Onmphalion)

Crotch Length (Natural |ndentation)
Crotch Length (Omphalion)

I nterscye |

[ nterscye |1

Neck—-Bust poi nt/ Thelion Length

Shoul der Length

Preferred term

conti nued

Crotch Length (Natural |ndentation)
Crotch Length (QOmphalion)
I nterscye, Back

Neck- Bust poi nt Length
Shoul der Length

Shoul der - El bow Length
Shcul der-Wai st Length (Natural
| ndent ation)
Shoul der-Wai st Length (Omphalion)
Sl eeve Inseam Length
Sl eeve Length: Spine to Elbow
Sl eeve Length: Spine to Scye
Sl eeve Length: Spine to Wist
Sl eeve Qutseam
Strap Length
Wai st Back, Vertical (Natural
| ndent ation)
Wai st Back, Vertical (Omphalion)

Sl eeve Qut seam
Strap Length

Wai st Back Length (Natural Wai st Back Length (Natural

| ndent at i on) | ndent ation)
Wai st Back Length (Omphalion) Wai st Back Length (Onphalion)
Wai st Front Length (Natural Wai st Front Length (Natural

| ndent at i on) | ndent at i on)

Wai st Front Length (Onphalion) Wai st Front Length (Omphalion)

Wai st (Natural Indentation) - Waist
(Omphal ion) Length

Wai st —Buttock Drop (Natural
| ndent at i on)

Wi st-Buttock Drop (Onphalion)

Wai st—Hi p Length

Wai st -Wai st (Natural |Indentation)
COver Shoul der

Wai st -\Wai st (Omphalion) Over Shoul der

Acromion-Axilla Length

Neck- Scye Length

20.3 United States Marine Corps.

20.3.1 U.S. Marine Corps nen (1966). Body neasurenents taken on U. S.
Marine Corps nen (1966) were the same as those taken on U S. Arny nmen (1966);
see paragraph 20.2.2 for terminology. See paragraph 2.2.2.1 for reference.
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20.4 United Stated Navy.

20.4.1 U.S. Navy Aviators (1964). See paragraph 2.2.3.1 for reference.
Oiginal term Preferred term
Wi ght Vi ght
STANDI NG MEASUREMENTS
Hei ght (Stature) Stature
Tragi on Hei ght Tragi on Height, Standing

Cervical e Hei ght

Supr ast ernal e Hei ght
N ppl e (Chest) Height
Wi st Hei ght

Penal e Hei ght

Crotch Hei ght

QG uteal Furrow Height
Patel |l a Hei ght
Functional Reach

SI TTING MEASUREMENTS

Sitting Height
Eye Height, Sitting
Shoul der Height, Sitting

Shoul der - El bow Length
Forearm Hand Length

El bow Rest Hei ght

Knee Height, Sitting
Popliteal Height, Sitting
Butt ock- Knee Length
Buttock-popliteal Length

Cervical e Height

Suprasternal e Hei ght

Chest Hei ght

Wai st Hei ght

Penal e Hei ght

Crotch Hei ght

G uteal Furrow Hei ght
Kneecap (Patella) Height
Functional (Thunb-Tip) Reach

Sitting Height

Eye Height,Sitting

Shoul der (Acroni al e)
Sitting

Shoul der - El bow Length

El bow Fingertip Length

El bow Rest Height

Knee Height. Sitting

Popliteal Height, Sitting

But t ock—Knee Length

Butt ock- Popliteal Length

Hei ght ,

DEPTH AND BREADTH MEASUREMENTS

Chest Depth

Wai st Depth

Buttock Depth

Bi deltoid D aneter
Chest Breadth

Wai st Breadth

H p Breadth

H p Breadth, Sitting

501

Chest Depth

Wai st Depth

Buttock Depth

Shoul der (Bideltoid) Breadth
Chest Breadth

Wai st Breadth

Hi p Breadth, Standing

Hip Breadth, Sitting
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Oiginal term

Cl RCUMFERENCES

Neck Circunference
Shoul der Circunference
Chest Circunference
Wai st Circunference
Buttock Circunference

Buttock Gircunference, Sitting

Vertical Trunk C rcunference

LIMB Cl RCUMFERENCES

Scye Circunference

Axillary Arm Circunference

Bi ceps Circunference, Flexed
Lower Arm Ci rcunference, Flexed
Wist Crcunference

Thigh Circunference

Lower Thigh Circunference

Calf Circunference

Ankl e Circunference

SURFACE MEASUREMENTS

[ nterscye

I nterscye, Maxinmum
Sl eeve | nseam

Sl eeve Length
Guteal Arc

Preferred term

Neck Gircunference

Shoul der Circunference

Chest Circunference

Wai st Circunference

H p (Buttock) Circunference,
St andi ng

H p (Buttock)
Sitting

Verti cal
St andi ng

Ci rcunf erence,

Trunk Ci rcunference,

Scye Circunference

Axillary Arm Circunference

Bi ceps Circunference, Flexed
Forearm Circunference, Flexed
Wist Crcunference

Upper Thigh Gircunference,
Lower Thigh Gircunference
Cal f GCircunference

Ankl e GCircunference

St andi ng

I nterscye, Back

I nterscye, Maximum

Sl eeve |nseam Length

Sleeve Length: Spine to Wist
Guteal Arc

HEAD AND FACE MEASUREMENTS

Head Circunference

Sagittal Arc

Bi tragi on-Coronal Arc

Bi tragi on—-M ni mum Frontal Arc
Bi tragi on-Subnasale Arc

Bi tragi on-Menton Arc

Bi t ragi on-Submandi bul ar Arc
Bitragi on-lnion Arc

Head Length

Nasal Root to Vall

Pronasal e to wall
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Head Gircunference

Sagittal Arc

Bi tragi on-Coronal Arc

Bi tragi on—-M ni num Frontal Arc
Bi tragi on- Subnasale Arc
Bitragi on-Menton Arc

Bi t ragi on-Submandi bul ar Arc
Bitragion-lnion Arc

Head Length

Sellion to back of head
Pronasal e to back of head



DOD- HDBK- 743A

Original term Preferred term

HEAD AND FACE MEASUREMENTS - continued

External Canthus to wall Ect ocant hus to back of head
Tragion to wall Tragion to back of head
Head Breadth Head Breadth

Bitragi on Di aneter Bitragion Breadth

Head Hei ght (Tragion to Vertex) Head Height (Tragion to top of head)
Ment on- Vertex Hei ght Menton to top of head

Ment on-Subnasal e Di st ance Ment on- Subnasal e Length

Maxi mum Frontal Dianeter Maxi mum Frontal Breadth

Bi zygonatic Di aneter Face Breadth (Bizygomatic)
Bi goni al Di aneter Bigonial Breadth

Bi ocul ar Di amet er Biocular Breadth
Interpupillary Distance Interpupillary Breadth

I nterocul ar Di aneter Interocular Breadth

Nose Length Nose Length (Subnasale-Sellion)
Nasal Root Breadth Nasal Root Breadth

Nose Breadth Nose Breadth

Nose Protrusion Nose Protrusion

Li p-to-Lip D stance Li p-to-Lip Length

Lip Length Mout h Breadth

Ear Length Ear Length

Ear Breadth Ear Breadth

Ear Protrusion Ear Protrusion

HAND MEASUREMENTS

Hand Length Hand Length

Hand Breadth Hand Breadth

Hand Breadth at Thunb Hand Breadth at Thunb

Hand Circunference Hand Circunference

Hand Circunference at Thunb Hand Circunference at Thunb
Thi ckness at Metacarpal |11 Hand Thi ckness

FOOT MEASUREMENTS

Foot Length Foot Length
Foot Breadth Foot Breadth

SKINFOLD THI CKNESS MEASUREMENTS

Subscapul ar Ski nf ol d Subscapul ar  Skinfol d Thi ckness
Back of Arm Skinfold Triceps Skinfold Thickness
Jut xa- Ni ppl e Skinfold Juxta-Ni pple Skinfold Thickness
M d-Axillary Line at Unbilicus

Ski nfol d
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20.4.2 U.S. Navy recruits (1966).

paragraph 20.2.2 for termnol ogy.
Navy recruits (1966).

20.5 United States Air Force.

20.5.1 U.S. Air Force flying personnel

Body neasurements taken on U S. Navy
recruits (1966) were the same as those taken on U S. Arny men (1966);
There is no published reference on U S.

see

(1950). See paragraph 2.2.4.1 for

ref erence.

Original term
\\ei ght
STANDI NG MEASUREMENTS
Stature
Nasal Root Hei ght
Eye Height (Internal Canthus Height)

Tragi on Hei ght
Cervical e Hei ght

Shoul der Hei ght (Acrom al Height)
Suprasternal e Hei ght

N ppl e Hei ght

Subst ernal e Hei ght

El bow Hei ght (Radial e Height)

Wist Height (Stylion Height)

Knuckl e Height (Metacarpal [l Height)
Wai st Hei ght

Penal e Hei ght

Crotch Height (lnseam

QG uteal Furrow Height

Kneecap Height (Patella Height)

Span

Arm Reach from Wall
Maxi mum Reach from Wal |
Functi onal Reach

SI TTING MEASUREMENTS

Sitting Height

Eye Height, Sitting (Internal
Hei ght, Sitting)

Shoul der Height, Sitting
(Acrom al Height, Sitting)

Shoul der - El bow Length

Forearm Hand Length

Cant hus
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Preferred term

Wei ght

Stature

Tragi on Height, Standing

Cervical e Height

Shoul der (Acromiale) Height,
St andi ng

Suprasternal e Height

Chest Hei ght

Substernal e Hei ght

El bow (Radiale) Height

Wist (Stylion) Height

Knuckl e (Metacarpal 111) Height
Wai st Hei ght

Penal e Hei ght

Crotch Height

Quteal Furrow Height

Kneecap (Patella) Height

Functional (Thumb-Tip) Reach

Sitting Height
Eye Height, Sitting

Shoul der
Sitting

Shoul der-El bow Length

El bow Fingertip Length

(Acrom al e) Height,
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Oiginal term
SITTI NG MEASUREMENTS -
El bow Rest Height (Sitting)
Wai st Height, Sitting
Thigh Cearance Height, Sitting
Knee Height, Sitting
Popliteal Height, Sitting

Butt ock- Knee Length
Buttock-Leg Length

Preferred term

conti nued

El bow Rest Hei ght

Wai st Height, Sitting

Thi gh C earance

Knee Height, Sitting
Popliteal Height, Sitting

Butt ock—-Knee Length

DEPTH AND BREADTH MEASUREMENTS

Chest Depth

Wi st Depth

Buttock Depth

Bi acrom al Di aneter
Shoul der Breadth (Bideltoid Dianeter)
Chest Breadth

Wi st Breadth

H p Breadth

El bow-t o- El bow Breadth
Hp Breadth, Sitting
Knee-t o- Knee Breadth

Cl RCUMFERENCES

Neck Circunference
Shoul der Gircunference
Chest Circunference
Wai st Circunference
Butt ock Circunference

Buttock Gircunference, Sitting

Vertical Trunk G rcunference

LI MB Cl RCUMFERENCE

Scye Circunference

Axillary Arm Circunference

Bi ceps Circunference (Flexed)

El bow Circunference (Flexed)
Lower Arm Circunference (Flexed)
Wist Circunference

Thigh Circunference
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Chest Depth

Wai st Depth
Buttock Depth

Bi acrom al Breadth
Shoul der (Bideltoid) Breadth
Chest Breadth

Wi st Breadth

H p Breadth, Standing
El bow El bow Br eadt h,
Hp Breadth, Sitting
Knee-t o—-Knee Breadt h,

Sitting

Sitting

Neck GCircunference

Shoul der Circunference

Chest Circunference

Wai st Circunference

H p (Buttock) Circunference,
St andi ng

H p (Buttock)
Sitting

Verti cal
St andi ng

Ci rcunf erence,

Trunk Circunference,

Scye Circunference
Axillary Arm Circunference

Bi ceps Circunference, Flexed
El bow G rcunference, Flexed
Forearm Circunference, Flexed

Wist Circunference

Upper Thigh Circunference, Standing
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Oiginal term

LI MB Cl RCUMFERENCE -
Lower Thigh Circunference
Knee Circunference, Sitting
Cal f Circunference
Ankl e Circunference
SURFACE MEASUREMENTS

Shoul der Length

[ nterscye

I nterscye Maxi mum

Wi st Back

Wi st Front

Anterior Neck Length
Posterior Neck Length

Sl eeve | nseam

Sl eeve Length (Spine-to-Wist)
GQuteal Arc

Crotch Length

Preferred term

conti nued

Lower Thigh Gircunference
Knee Circunference, Sitting
Cal f Circunference

Ankl e Circunference

Shoul der

[ nterscye,
[ nterscye,
Wai st Back Length

Wai st Front Length

Anterior Neck Length

Posterior Neck Length

Sl eeve |nseam Length

Sl eeve Length: Spine to Wist
Guteal Arc

Crotch Length

Length
Back
Maxi mum

HEAD AND FACE MEASUREMENTS 1/

Head Circunference
Sagittal Arc

M ni mum Frontal Arc
Bi tragi on—-Coronal Arc
Bitragion-Crinion Arc

Bi tragi on-M ni mum Frontal Arc
Bi t ragi on-Subnasal e Arc

Bi tragi on- Menton Arc

Bi t ragi on—Submandi bul ar Arc

Bitragi on-lnion Arc
Bi t ragi on—Post eri or
Head Length

Nasal Root to wall
Larynx to wal |l
External Canthus to wall
Tragion to wall

Head Breadth

Bitragion Dianeter

Head Height (Tragion to Vertex)
Ment on-Crinion Length

Ment on- Subnasal e Length

Menton Projection

M ni mum Frontal Dianeter

Arc

Head G rcunference
Sagittal Arc

M ni mum Frontal Arc

Bitragi on-Coronal Arc

Bitragi on-M ni mum Frontal Arc
Bi tragi on- Subnasale Arc
Bitragi on-Menton Arc

Bi t ragi on- Submandi bul ar  Arc

Bitragion-lnion Arc
Bi t ragi on—Post eri or
Head Length

Sellion to back of head

Arc

Ect ocant hus to back of head

Tragion to back of head

Head Breadth

Bi tragi on Breadth

Head Height (Tragion to top of head)

Menton-Crinion Length
Ment on- Subnasal e Length
M ni mum Frontal Breadth
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Oiginal term

HEAD AND FACE MEASUREMENTS 1/ -

Maxi mum Frontal Dianeter
Bi zygomatic Di aneter

Bi goni al Di anmeter

Bi ocul ar Di aneter
Interpupillary Distance

I nterocul ar D aneter

Nose Length

Nasal Root Breadth

Nose Breadth

Nose Protrusion
Philtrum Length

Li p~to-Lip Distance

Lip Length (Bichelion D aneter)
Ear Length

Ear Length above Tragion
Ear Breadth

Ear Protrusion

1/ Note on head neasurenents:
nmeasurenents of U S. Ar

HAND MEASUREMENTS

Hand Length

Pal m Length

First Phalanx |1l Length
Hand Breadth at Metacar pal

Hand Breadth at Thunb
Fist Circunference

Gip Dianmeter (CQutside)
Gip Diameter (Inside)
Thi ckness at Met acar pal
Finger Diameter |1]

FOOT MEASUREMENTS

Foot Length

I nstep Length

Foot Breadth

Heel Breadth

Bi mal [ eol ar Breadth

Bal | of Foot GCircunference
Medi al Mall eol us Hei ght
Lateral Malleolus Height
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Preferred term

conti nued

Maxi mum Frontal Breadth
Face Breadth (Bizygomatic)
Bi goni al Breadth

Bi ocul ar Breadth
Interpupillary Breadth

I nterocul ar Breadth

Nose Length (Subnasale-Sellion)
Nasal Root Breadth

Nose Breadth

Nose Protrusion

Philtrum Length

Li p-to-Lip Length

Mouth Breadth

Ear Length

Ear Length above Tragi on
Ear Breadth

Ear Protrusion

A headboard was not used in neking the head
Force flying personnel

(1950) .

Hand Length
Pal m Length

Hand Breadth
Hand Breadth at Thunb
Fist GCi rcunference

Hand Thi ckness
Fi nger Dianmeter

Foot Length

I nstep Length
Foot Breadth
Heel Breadth

Bi mal | eol ar Breadth

Bal | of Foot Circunference
Medi al Mal | eol us Hei ght
Lateral Malleolus Height
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Force basic trainees (1965).

Suprasternal e Hei ght

See paragraph 2.2.4.2 for

ref erence.
Oiginal term Preferred term
i ght
STANDI NG MEASUREMENTS
(Stature) Stature
Cervical e Height Cervi cal e Hei ght
Shoul der (Acrom al) Hei ght Shoul der (Acromi ale) Height,
St andi ng

(Ni ppl e) Height
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Suprasternal e Hei ght
Chest

Hei ght

El bow (Radiale) Height El bow (Radiale) Height
(Stylion) Height Wist (Stylion) Height
Dactylion Height Fingertip (Dactylion) Height

Iliocristale Height Wai st Hei ght

Hei ght (Onphal i on) Wai st Height (Omphalion)
Crotch Height Crotch Hei ght
Trochanteric Height Hp (Trochanteric) Height
Butt ock Hei ght Buttock Hei ght

Furrow Hei ght G uteal Furrow Height
Patella Top Height Kneecap (Patella) Height
Patella Bottom Hei ght
Cal f Hei ght Cal f Hei ght
Ankl e Hei ght Ankl e Hei ght
Functional Reach Functional (Thunb-Tip) Reach
SITTING MEASUREMENTS

Sitting Height Sitting Height
Eye Height, Sitting Eye Height, Sitting
M d Shoul der Height, Sitting M d-Shoul der Height, Sitting
Shoul der - El bow Length Shoul der - El bow Length
El bow Wist Length El bow-Wi st Length
El bow Rest Height, Sitting El bow Rest Hei ght
Thigh Cearance Height, Sitting Thigh Cearance
Knee Height, Sitting Knee Height, Sitting
Popliteal Height, Sitting Popliteal Height, Sitting
But t ock- Knee Length But t ock- Knee Length
Butt ock—Popliteal Length Butt ock- Popliteal Length

Dept h Chest Depth

Dept h (Orphal i on) Wai st Depth
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Oiginal term Preferred term
DEPTH AND BREADTH MEASUREMENTS - continued

Chest Depth Chest Depth
Wai st Depth (Onmphalion) Wi st Depth
Buttock Depth Buttock Depth
Abdomi nal Depth, Sitting Abdomi nal Depth, Sitting
Bi acromi al Breadth Bi acrom al Breadth
Bi deltoid Breadth Shoul der (Bideltoid) Breadth
Chest Breadth, Skin Chest Breadth
Chest Breadth, Bone
Wai st Breadth (Onphalion) Wai st Breadth
Bi—iliocristale Bi-iliocristale Breadth
H p Breadth H p Breadth, Standing
Bitrochanteric, Bone

Maxi mum For ear m For ear m Br eadt h
Hp Breadth, Sitting

Knee-Knee Breadth, Sitting

El bow Breadth

Wist Breadth

Knee Breadth

Cl RCUMFERENCES

Neck Circunference, Muxinmm
Shoul der Circunference

Chest Circunference

Wai st Circunference (Onmphalion)
Butt ock Circunference

Buttock Gircunference, Sitting

Vertical Trunk Crcunference
Vertical Trunk G rcunference,
Sitting

LI MB Cl RCUMFERENCES

Scye Circunference

Bi ceps Circunference, Extended
Bi ceps Circunference, Flexed

El bow Circunference, Extended

El bow G rcunference, Flexed
Forearm G rcunference, Extended
Forearm Circunference, Flexed

Wi st
Upper

Circunference
Thigh GCircunference
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Forearm Forearm Breadth, Sitting
Hp Breadth, Sitting

Knee-t o-Knee Breadth, Sitting

El bow (Huneral) Breadth

Knee (Fenoral) Breadth

Neck Circunference

Shoul der G rcunf erence

Chest Circunference

Wai st Circunference

Hip (Buttock) G rcunference,
St andi ng

H p (Buttock)
Sitting

Verti cal
St andi ng

Verti cal
Sitting

Ci rcunf erence,
Trunk G rcunference,

Trunk G rcunference,

Scye CGircunference

Bi ceps Circunference, Rel axed
Bi ceps Circunference, Flexed

El bow C rcunference, Rel axed

El bow C rcunference, Flexed
Forearm C rcunference, Rel axed
Forearm Circunf erence, Flexed

Wist Crcunference

Upper Thigh Circunference, Standing
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Oiginal term

LIMB C RCUMFERENCES -

Thigh Crcunference, Sitting
Lower Thigh GCircunference
Knee Circunference
Knee Circunference,
Cal f Circunference
Ankl e Circunference

Sitting

SURFACE MEASUREMENTS

Shoul der Length

Deltoid Arc

I nterscye

I nterscye, Maxinum

Wai st Back

Wi st Front

Anterior Neck Length
Posterior Neck Length

Sl eeve | nseam

Sleeve Length: Spine-Scye
Sl eeve Length:  Spine-El bow
Sl eeve Length:  Spine-Wi st
Crotch Length

Preferred term

conti nued

Upper Thi gh Circunference,
Lower Thigh Circunference
Knee Circunference, Standing
Knee Circunference, Sitting

Cal f GCircunference

Ankl e Circunference

Sitting

Shoul der Length
Deltoid Arc .

I nterscye, Back

I nterscye, Maxinum
Wai st Back Length

Wai st Front Length
Anterior Neck Length
Posterior Neck Length
Sl eeve | nseam Length
Sl eeve Length:  Spine
Sl eeve Length:  Spine
Sl eeve Length:  Spine
Crotch Length

to Scye
to El bow
to Wist

HEAD AND FACE MEASUREMENTS 1/

Head G rcunference
Sagittal Arc

M ni mum Frontal Arc

Bi tragi on-Coronal Arc

Bitragi on-M ni mum Frontal Arc

Bi t ragi on- Subnasale Arc

Bi tragi on-Menton Arc

Bi t ragi on-Submandi bul ar Arc

Bi tragi on-Posterior Arc

Head Length

Wl | -G abel | a Distance

Wl | - Nasal Root Depression Distance

Wl | - Pronasal e Distance

Wl | - Stom on Distance

Wal | - Menton Di stance

Wl | - External Canthus Distance
VWl | - Tragi on Distance
Maxi mum Head Diagonal,
Maxi mum Head Di agi onal,
Head Breadth

Ment on
Nuchal e

510

Head GCircunference
Sagittal Arc

M ni num Frontal Arc

Bi t ragi on—-Coronal Arc

Bi t ragi on- M ni mum Front al
Bi tragi on-Subnasale Arc
Bi tragi on- Menton Arc

Bi t ragi on—-Submandi bul ar Arc

Bi tragi on-Posterior Arc

Head Length

d abella to back of head

Sellion to back of head

Pronasal e to back of head

Lip Protrusion to back of head
Menton to back of head

Ect ocant hus to back of head
Tragion to back of head

Head Diagonal: Menton to Ccciput
Head Di agonal :
Head Breadth

Arc

Nuchal e to Pronasal e
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Preferred term

HEAD AND FACE MEASUREMENTS 1/ - continued

Bitragi on D aneter

Bi auricul ar Di aneter

Vert ex—Tragi on Hei ght

Vert ex—External Canthus Height
Vertex d abella Height

Vertex-Nasal Root Depression Height

Vert ex- Pronasal e Hei ght
Vert ex—Stoni on Hei ght
Vert ex- Menton Hei ght

Ment on—-Nasal Root Depression
Ment on- Subnasal e Length
Maxi mum Frontal D ameter
Bi zygomatic Di anmeter

Bi goni al Dianeter

Bi ocul ar Di anet er
Interpupillary Distance
Interocular Diameter
Subnasal e-Nasal Root Depression
Nasal Root Breadth

Nasal Breadth

Nose Protrusion

Philtrum Length

Li p-Li p Di stance

Lip Length

Lip Length, Sniling

Ear Length

Ear Length above Tragi on
Ear Breadth

Ear Protrusion

Bi tragi on Breadth
Bi auricul ar Breadth

Head Height (Tragion to top to head)

Ect ocanthus to top of head
Gabella to top of head
Sellion to top of head
Pronasale to top of head
Stomion to top of head
Menton to top of head

Face Length (Menton-Sellion)
Ment on- Subnasal e Length
Maxi mum Frontal Breadth
Face Breadth (Bizygonmatic)
Bi goni al Breadth

Bi ocul ar Breadth
Interpupillary Breadth

I nterocul ar Breadth

Nose Length (Subnasal e-Sellion)
Nasal Root Breadth

Nose Breadth

Nose Protrusion

Philtrum Length

Lip-to-Lip Length

Mout h Breadth

Mouth Breadth, Smling

Ear Length

Ear Length above Tragion
Ear Breadth

Ear Protrusion

1/ Note on head nmeasurenents: A headboard was used in naking the head

measurements of U S. Air Force basic trainees (1965). See paragraph
5.1.6 for description of headboard.

HAND MEASUREMENTS

Hand Length
Pal m Lengt h

Hand Length
Pal m Length

Hand Breadth at Metacar pal

Hand Circunference at Metacar pal
Hand Gircunfence at Thunb

Thi ckness at Metacarpal |11
Finger Dianeter |11

Hand Breadth

Hand Circunference

Hand Circunference at Thunb
Hand Thi ckness

Finger Diameter
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FOOT MEASUREMENTS

Foot Length

Bal| of Foot Length

Bal| of Foot Breadth

Bi nal | eol ar Breadth

Ball of Foot Grth

Instep Gircunference

Heel - Ankl e Circunference
Medi al Malleol us Height
Lateral Malleolus Height
Sphyrion Hei ght

Preferred term

Foot Length

Instep Length

Foot Breadth

Bi nal | eol ar Breadth

Bal | of Foot Circunference
Instep Circunference

Heel - Ankl e Circunference
Medi al Mal | eol us Hei ght
Lateral Malleolus Height
Sphyrion Height

SKINFOLD THI CKNESS MEASUREMENTS

Subscapul ar Ski nfol d
Triceps Skinfold
Juxta- Ni pple Skinfold

Md-Axillary Line at Xiphoid Skinfold

Suprailiac Skinfold
Dorsal Hand Skinfold

Gip Strength

20.5.3 U.S. Air Force flying personnel

Subscapul ar Skinfold Thickness

Triceps Skinfold Thickness

Juxta—-Ni ppl e Skinfold Thickness

Md-Axillary Line at X phoid Level
Skinfold Thickness

Suprailiac Skinfold

Gip Strength

(1967). See paragraph 2.2.4.3 for

reference

Oiginal term

Wi ght

STANDI NG MEASUREMENTS

Hei ght (Stature)
Cervical e
Acrom on Hei ght

Suprasternal e Height

N ppl e Hei ght

Radi al e Hei ght

Stylion Height
Dactylion Height
Iliocristale Height

\Wai st Height (Onphalion)
Crotch Hei ght
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Preferred term

Wei gh

Stature

Cervical e Height

Shoul der (Acroniale) Height,
St andi ng

Supr ast ernal e Hei ght

Chest Hei ght

El bow (Radi al €) Hei ght

Wist (Stylion) Height

Fingertip (Dactylion) Height

Wai st Hei ght

Wai st Height (QOmphalion)

Crotch Height
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Oiginal term

STANDI NG MEASUREMENTS -

Trochanterion Height
Buttock Hei ght

QG uteal Furrow Hei ght
Patella Top Hei ght

Knee Circunference Height
Fi bul ar Hei ght

Cal f Hei ght

Ankl e Hei ght

Thumb- Ti p Reach

Thumb-Ti p Reach, Extended

SI TTING MEASUREMENTS

Sitting Height

Eye Height, Sitting
M d- Shoul der Height, Sitting
Acromion Height, Sitting

Acrom on-Bi ceps G rcunference Level
Acrom on—Radi al e Length
Shoul der - El bow Length

Radi al e-Stylion Length

El bow-Wist Length

El bow- Gip Length

El bow Rest Height, Sitting
Thi gh C earance Height
Knee Height, Sitting
Popliteal Height, Sitting
Butt ock-Knee Length
Buttock-Popliteal Length

Preferred term

conti nued

Hp (Trachanteric)
Buttock Height

Hei ght

QG uteal Furrow Height

Kneecap (Patella) Height

Cal f Hei ght

Ankl e Hei ght

Functional (Thunb-Tip) Reach

Functional (Thumb-Tip) Reach,
Ext ended

Sitting Height

Eye Height, Sitting

M d- Shoul der Height, Sitting

Shoul der (Acrom ale) Height,
Sitting

Acrom on-Radi al e Length
Shoul der - El bow Length
Radi al e-Stylion Length

El bow- Wist Length

El bowGip Length

El bow Rest Height

Thi gh d earance

Knee Height, Sitting
Popliteal Height, Sitting
Buttock-Knee Length
Buttock-Popliteal Length

DEPTH AND BREADTH MEASUREMENTS

Chest Depth

Wai st Depth (Omphalion)
Buttock Depth

Bi acrom al Breadth

Bi del toid Breadth

Chest Breadth

Wi st Breadth (Onphalion)
Bicristale Breadth

H p Breadth

For ear m-Forearm Breadth
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Chest Depth

Wai st Depth

Buttock Depth

Bi acrom al Breadth

Shoul der (Bideltoid) Breadth
Chest Breadth

Wi st Breadth

Bi-iliocristale Breadth

H p Breadth, Standing

Forearm Forearm Breadth, Sitting
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Original term Preferred term

DEPTH AND BREADTH MEASUREMENTS ' conti nued

Hp Breadth, Sitting

El bow Breadth, Bone, Right
El bow Breadth, Bone, Left
Knee Breadth, Bone, Right

Knee Breadth, Bone, Left

Hp Breadth, Sitting
El bow (Huneral) Breadth

Knee (Fenoral) Breadth

Cl RCUMFERENCES 1/

Neck Gircunference, Maxi mum Neck Circunference

Shoul der Circunf erence Shoul der Circunference

Chest Circunference at Scye Chest Gircunference at Scye

Chest Circunference Chest Circunference

Wai st Circunference (Omphalion) Wai st Circunference

Wai st Gircunference (Onmphalion),

Sitting

Buttock Circunference H p (Buttock) Circunference,
St andi ng

Buttock Gircunference, Sitting H p (Buttock) GCircunference,
Sitting

Vertical Trunk Crcunference Vertical Trunk GCircunference,
St andi ng

Vertical Trunk Crcunference, Sitting Vertical Trunk G rcunference,
Sitting

1/ Note on circunferences: This listing does not include twenty additional
body neasurenents which were taken only on US. Ar Force flying personnel
(1967) . These twenty neasurenents are actually surface neasurements taken
with a tape, representing segnments or portions of Vertical Trunk
Circunference and neasured from the crotch (scrotale) up to various
| andnmarks on the front and back of the body. Anthroponetric data for
these specialized neasurenents may be found in references given in
paragraph 2.2.4.3.

LI MB Cl RCUMFERENCES

Scye Circunference
Bi ceps Gircunference, Rel axed

Scye Circunference

Bi ceps Circunference, Extended, R ght
Bi ceps Circunference, Extended, Left
Bi ceps Circunference, Flexed, Right
Bi ceps Circunference, Flexed, Left

El bow G rcunference, Extended

El bow Ci rcunference, Flexed

Lower Arm Gircunference, Extended

Bi ceps Circunference, Flexed

El bow G rcunference, Rel axed
El bow G rcunference, Flexed
Forearm G rcunference, Relaxed

Lower Arm Ci rcunference, Flexed

Forearm G rcunference, Flexed
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Oiginal term

LIMB C RCUMFERENCES -

Wist Crcunference

Upper Thigh Circunference

Upper Thigh Gircunference, Sitting
Knee GCircunference

Knee Circunference, Sitting

Calf Circunference, Right

Calf Gircunference, Left

Ankl e Circunference

SURFACE MEASUREMENTS

Shoul der Length

Deltoid Arc

[ nterscye

I nterscye, Maxinmum

Wai st Back (Onphalion)

Wai st Front (Onphalion)
Anterior Neck Length
Posterior Neck Length

Sl eeve | nseam

Sl eeve Length:  Spine-Scye
Sl eeve Length:  Spine-El bow
Sl eeve Length:  Spine-Wi st
Crotch Length (Onphalion)

Preferred term

conti nued

Wist GCircunference

Upper Thigh Gircunference, Standing
Upper Thigh Gircunference, Sitting
Knee G rcunference, Standing

Knee Circunference, Sitting

Calf Circunference

Ankl e G rcunference

Shoul der Length

Deltoid Arc

I nterscye, Back

I nterscye, Maxinmum

Wai st Back Length

Wai st Front Length

Anterior Neck Length

Posterior Neck Length

Sl eeve |nseam Length

Sl eeve Length: Spine to Scye

Sl eeve Length: Spine to El bow
Sl eeve Length: Spine to Wist
Crotch Length

HEAD AND FACE MEASUREMENTS 1/

Head Circunference

Sagittal Arc

M ni mum Frontal Arc

Bi tragi on-Coronal Arc

Bi tragi on—-M ni mrum Frontal Arc
Bi tragi on-Subnasale Arc

Bi tragi on-Menton Arc

Bi t ragi on—Submandi bul ar Arc
Bi tragi on-Posterior Arc
Head Length

d abel | a-t o-\Val |

Nasal Root -t o-V\l |

Pronasal e-t o-V\l |

Subnasal e-t o-\Wal |

Lip Promence-to-\Wll

Chin Proninence-to-Wll
External Canthus-to-Val |

Head GCircunference

Sagittal Arc

M ni mum Frontal Arc

Bi tragi on-Coronal Arc

Bi tragi on—-M ni num Frontal Arc
Bitragion Subnasale Arc

Bi tragi on-Menton Arc

Bi t ragi on—-Subnandi bul ar Arc

Bi tragi on—Posterior Arc

Head Length

G abella to back of head
Sellion to back of head
Pronasal e to back of head
Subnasal e to back of head

Lip Protrusion to back to head
Menton to back of head

Ect ocant hus to back of head
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Oiginal term. Preferred term
HEAD AND FACE MEASUREMENTS 1/ -  conti nued
Tr agi on-t o-V\l | Tragion to back of head
Head Di agonal —-Ment on Head Diagonal: Menton to Ccciput
Head Di agonal —I ni on- Nose Head Diagonal: Nuchale to
Pronasal e

Head Breadth Head Breadth
Bitragion Breadth Bitragi on Breadth
Ear-to-Ear Breadth Bi auricular Breadth
Tr agi on-t o-Vert ex Head Height (Tragion to top of head)
External Cant hus-t o- Vertex Ectocanthus to top of head
d abel | a-t o- Vert ex Gabella to top of head
Nasal Root-to-Vertex Sellion to top of head
Pronasal e-t o-Vert ex Pronasale to top of head
Subnasal e-t o—-Vert ex Subnasale to top of head
St om on-t o-Vert ex Stomon to top of head
Ment on—t 0- Vert ex Menton to top of head
Ment on- Nasal Root Face Length (Menton-Sellion)
Ment on- Subnasal e Length Ment on-Subnasal e Length
Maxi mum Frontal Breadth Maxi mum Frontal Breadth
Bi zygomatic Breadth Face Breadth (Bizygomatic)
Bi goni al Breadth Bi goni al Breadth
Bi ocul ar Breadth Bi ocul ar Breadth
Interpupillary Breadth Interpupillary Breadth
I nterocul ar Breadth I nterocul ar Breadth
Subnasal e- Nasal Root Nose Length (Subnasale-Sellion)
Nose Breadth Nose Breadth
Philtrum Length Philtrum Length
Li p~to-Lip Distance Lip-to-Lip Length
Lip Length Mouth Breadth
Ear Length Ear Length
Ear Length above Tragion Ear Length above Tragion
Ear Breadth Ear Breadth
Ear Protrusion Ear Protrusion

1/ Note on head neasurenments: A headboard was used in making the head
measurenents of U S. Air Force flying personnel (1967). See paragraph
5.1.6 for description of headboard.

HAND MEASUREMENTS

Hand Length Hand Length

Pal m Lengt h Pal m Length

Hand Breadth at Metacar pal Hand Breadth

Hand Breadth at Thunb Hand Breadth at Thunb
Hand Gircunference at Metacar pal Hand Gircunference
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Original term Preferred term

HAND MEASUREMENTS - conti nued

Hand Ci rcunference round Thunb Hand Ci rcunference at Thunb
Hand Thickness at Metacarple Il Hand Thi ckness

FOOT MEASUREMENTS

Foot Length Foot Length

I nstep Length Instep Length

Foot Breadth Foot Breadth

Bi -nal | eol ar Breadth Bi nal | eol ar Breadth

Bal| of Foot Circunference Bal | of Foot Circunference
Instep Circunference Instep Circunference

Heel Circunference Heel —Ankl e Circunference
Medi al Mal |l eol us Hei ght Medi al Mal | eol us Hei ght
Lateral Malleolus Height Lateral Malleolus Height

SKINFOLD TH CKNESS MEASURENMENTS

Subscapul ar Skinfold - Lange Calipers Subscapul ar  Ski nfold Thi ckness;
Right Side - Lange Calipers
Subscapul ar Skinfold - Harpenden Subscapul ar  Ski nfold Thi ckness;

Cal i pers Left Side - Harpenden Calipers

Triceps Skinfold - Lange Calipers Triceps Skinfold Thickness;
Right Side - Lange Calipers
Triceps Skinfold — Harpenden Triceps Skinfold Thickness;

Cal i pers Left Side — Harpenden Calipers
Juxta-N pple Skinfold - Lange Calipers Juxta—-Ni pple Skinfold Thickness
Md-Axillary Line at X phoid Skinfold- Md-Axillary Line at Xiphoid Level

Lange Calipers Skinfold Thickness
Suprailiac Skinfold — Lange Calipers Suprailiac Skinfold Thickness;

Right Side - Lange Calipers
Suprailiac Skinfold - Harpenden Suprailiac Skinfold Thickness;
Cal i pers Left Side - Harpenden Calipers

Suprapatella Skinfold - Lange Calipers

Gip Strength Gip Strength

20.5.4 U.S. Air Force WAF basic trainees (1952). See paragraph 2.2.4.4 for
ref erence.

Oiginal term Preferred term

Wi ght i ght
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Oiginal term
STANDI NG MEASUREMENTS
Stature
Cervical e Height
Acrom al Hei ght
Axilla Height
Wai st Hei ght
Crotch Height (lnseam
QG uteal Furrow Hei ght
Patel |l a Hei ght
Cal f Height
BREADTH MEASUREMENTS
Chest Breadth
Internipple Distance
H p Breadth

Cl RCUMFERENCES

Neck Circunference

Shoul der Circunference
Chest Circunference (Over)
Bust Circunference

Chest Circunference (Under)
Wai st Circunference
But t ocks Circunference

Hp Crcunference, Sitting

Vertical Trunk G rcunference

LIMB Cl RCUMFERENCES

Arm Scye

Axillary Arm Circunference

Bi ceps Circunference (Flexed)
El bow Circunference (Flexed)
Lower Arm Circunference (Flexed)
Wist Circunference

Thigh Circunference

Lower Thigh Circunference
Knee Circunference (Sitting)
Cal f Circunference

Ankl e Gircunference
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Preferred term

Stature

Cervical e Height

Shoul der (Acroni al e)
St andi ng

Axilla Height

Wai st Hei ght

Crotch Height

QG uteal Furrow Height

Kneecap (Patella) Height

Calf Heigth

Hei ght ,

Chest Breadth
Bust poi nt - Bust poi nt
H p Breadth,

Breadth
St andi ng

Neck Circunference
Shoul der Circunference
Chest Circunference at
Bust Circunference
Chest Circunference bel ow Bust
Wai st Circunference
H p (Buttock) Gircunference,
St andi ng
H p (Buttock)
Sitting
Verti cal
St andi ng

Scye

Ci rcunf erence,

Trunk G rcunference,

Scye Circunference

Axillary Arm Circunference

Bi ceps Circunference, Flexed
El bow Circunference, Flexed
Forearm Ci rcunf erence, Flexed
Wist Circunference

Upper Thigh Gircunference,
Lower Thigh Circunference
Knee Circunference, Sitting
Calf Circunference

Ankl e Circunference

St andi ng
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Oiginal term Preferred term

SURFACE MEASUREMENTS

Shoul der Length Shoul der Length

Bi acrom al Arc

I nterscye I nterscye, Back

I nterscye Maxi mum I nterscye, Maximum
Wai st Back Wai st Back Length
Waist Front to Cervicale

Strap Length Strap Length

Sl eeve | nseam Sl eeve Inseam Length
Sl eeve Length Sl eeve Length: Spine to Wist
Guteal Arc Guteal Arc

Crotch Length Crotch Length

HEAD AND FACE MEASUREMENTS

Head Circunference Head Circunference
Sagittal Arc Sagittal Arc

Coronal Arc Bi tragi on-Coronal Arc
Posterior Arc 1/

Head Length Head Length

Head Breadth Head Breadth

1/ Data not conparable with other nmeasurenments or Bitragion-Posterior Arc.

HAND MEASUREMENTS

Hand Length Hand Length

Pal m Length Pal m Length

Hand Breadth at Metacar pal Hand Breadth

Hand Breadth at Thunb Hand Breadth at Thunb
Pal m Ci rcunference Hand G rcunference
Fist Circunference Fist Crcunference
Thi ckness at Metacarpal |11 Hand Thi ckness

FOOT MEASUREMENTS

Foot Length Foot Length

I nstep Length Instep Length

Foot Wdth Foot Breadth

Heel Wdth Heel Breadth

Bal | of Foot Circunference Bal | of Foot Circunference
Ankl e Hei ght Medi al Mal | eol us Hei ght
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20.5.5 U.S. Air Force wonen (1968).

1513 Air

See paragraph 2.2.4.5 for
Body neasurenents indicated by @in the following Iist
Force wonen with the subjects wearing foundation garments;
these were either girdles or panty girdles.

ref erence.
were repeated on

most  of
See referenced technical report

for anthropornetric data on neasurenents taken over foundation garments.
Original term Preferred term
Weight @ Vi ght
STANDI NG MEASUREMENTS
Stature @ Stature
Stature, Maxinum
Cervical e Height Cervi cal e Hei ght
Acrom al Hei ght Shoul der (Acromniale) Height,
St andi ng

Suprasternal e Hei ght

Bust poi nt Hei ght
Wai st Height @
Abdomi nal Extension Height @

Crotch Height
Trochanteric Height
Buttock Height

QG uteal Furrow Height

Ti bi al e Hei ght

Ankl e Hei ght

Acrom on—Radi al e Length
Radi al e-Stylion Length
Overhead Reach

Thumb-Ti p Reach

Thumb-Ti p Reach, Extended

SI TTING MEASUREMENTS

Sitting Height

Sitting Height, Relaxed
Eye Height, Sitting
M dshoul der Hei ght,
El bow Rest Hei ght
Wai st Height, Sitting

Thi gh C earance

Popliteal Height
Buttock-Knee Length
Buttock—Popliteal Length

Sitting
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Suprasternal e Hei ght
Bust poi nt Hei ght
Wai st Hei ght

Crotch Height
Hip (Trochanteric) Height
Buttock Height

QG uteal Furrow Height

Ti bi al e Hei ght

Ankl e Hei ght

Acrom on-Radiale Length

Radi al e-Stylion Length

Fuctional (Thunb-Tip) Reach

Functional (Thunb-Tip) Reach,
Ext ended

Sitting Height

Eye Height, Sitting
M d-Shoul der Hei ght,
El bow Rest Hei ght

Wai st Height, Sitting
Thigh C earance
Popliteal Height, Sitting
But t ock- Knee Length

Butt ock- Popliteal Length

Sitting
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Oiginal term Preferred term
DEPTH AND BREADTH MEASUREMENTS

Chgst Dept h Bust Depth
Wai st Depth @ Wai st Depth
Abdom nal Extension Depth @
Buttock Depth @ Buttock Depth
Bi acrom al Breadth Bi acromi al Breadth
Bideltoid Breadth Shoul der (Bideltoid) Breadth
Chest Breadth Chest Breadth
Bust poi nt—t o-Bust poi nt  Breadth Bust poi nt —Bust poi nt Breadth
Wi st Breadth @ Wai st Breadth
Hp Breadth @ H p Breadth, Standing
Thi gh-to-Thigh Breadth, Sitting @ Hp Breadth, Sitting
Huneral Breadth, Right El bow (Humeral ) Breadth
Hunmeral Breadth, Left
Fenoral Breadth, Right Knee (Femorai) Breadth
Fenoral Breadth, Left

Cl RCUMFERENCES

Neck G rcunference

Shoul der Circunf erence

Chest Circunference at Scye
Bust Circunference

Chest Gircunference, bel ow Bust

Wai st Circunference @
Abdomi nal Extension Crcunference @
Hp CGrcunference — Seven Inches

bel ow Wai st Level @
Hp Grcunference - Nne Inches
bel ow Wai st Level @

Buttock Circunference, Sitting @

Vertical Trunk G rcunference
Vertical Trunk G rcunference,
Sitting

LI MB Cl RCUMFERENCES

Scye Circunference

Axillary Arm Circunference

Bi ceps Circunference, Relaxed,
Bi ceps Circunference, Relaxed,

Ri ght
Lef t
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Neck Circunference

Shoul der Circunference

Chest Circunference at Scye
Bust Circunference

Chest Circunference bel ow Bust

Wai st Circunference

Hp (Buttock) Gircunference,
St andi ng

Hp (Buttock) Gircunference,
Sitting

Vertical Trunk Crcunference,
St andi ng

Vertical Trunk Crcunference,
Sitting

Scye Circunference
Axillary Arm Crcunference
Bi ceps Circunference, Relaxed
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Oiginal term Preferred term

LIMB Cl RCUMFERENCES - conti nued

Bi ceps Circunference, Flexed, Right Bi ceps Circunference, Flexed

Bi ceps Circunference, Flexed, Left

El bow Circunference, Flexed El bow Crcunference, Flexed
Forearm Circunference, Relaxed Forearm Gircunference, Relaxed
Forearm Circunference, Flexed Forearm Circunference, Flexed
Wist Circunference Wist G rcunference

Upper Thigh Circunference Upper Thigh Gircunference, Standing
Knee Gircunference Knee Circunference, Standing
Calf Gircunference, Right Calf Gircunference

Calf Gircunference, Left

Ankl e Circunference Ankl e Circunference

SURFACE MEASUREMENTS

Shoul der Length Shoul der Length

Interscye Curvature I nterscye, Back

Interscye Curvature, Maxinum I nterscye, Maximum

Back Curvature Back Curvature — Bust Level
Wi st Back Wi st Back Length

Anterior \Wist Length Wai st Front Length

Strap Length Strap Length

Neck-t o- Bust point Length Neck- Bust poi nt  Length

Sl eeve I nseam Sl eeve |nseam Length
Spine-to-Scye Length Sl eeve Length: Spine to Scye
(Sl eeve Length Segnent)

Spi ne-t o- El bow Sl eeve Length: Spine to El bow
(Sl eeve Length Segment)

Spi ne-to-Wi st Sl eeve Length: Spine to Wist

(Spine Length Segment)
HEAD AND FACE MEASUREMENTS 1/

Head Ci rcunference Head Circunference

Sagittal Curvature Sagittal Arc

Bi tragi on-Coronal Curvature Bi tragi on-Coronal Arc

Head Length Head Length

Pronasal e to wal | Pronasal e to back of head
Subnasal e to wal | Subnasal e to back of head
Lip Protrusion to wall Lip Protrusion to back of head
Menton to wal | Menton to back of head

Ect ocanthus to wal | Ectocanthus to back of head
Tragion to wall Tragion to back of head
Head Breadth Head Breadth
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Oiginal term Preferred term

HEAD AND FACE MEASUREMENTS 1/ - continued

Bitragi on Breadth Bitragion Breadth

Bi auricul ar Breadth Bi auricular Breadth

Tragion to top of head Head Height (Tragion to top of head)
Ectocanthus to top of head Ectocanthus to top of head
Pronasale to top of head Pronasale to top of head
Subnasale to top of head Subnasale to top of head
Stonmion to top of head Stomon to top of head

Menton to top of head Menton to top of head

Ment on- Sel l'ion Length Face Length (Menton-Sellion)
Ment on- Subnasal e Length Ment on- Subnasal e Length

Bi zygomatic Breadth Face Breadth (Bizygonatic)

Bi goni al Breadth Bi goni al Breadth

Bi ocul ar Breadth Bi ocul ar Breadth

Subnasal e-Sel li on Length Nose Length (Subnasal e-Sellion)
Nasal Breadth Nose Breadth

Lip Length Mouth Breadth

Ear Length Ear Length

Ear Breadth Ear Breadth

1/ Note on head measurenents: A headboard was used in neking the head
neasurements of U S. Air Force women (1968). See paragraph 5.1.6
for description of headboard.

HAND MEASUREMENTS

Hand Length Hand Length
Hand Breadth Hand Breadth
Hand G rcunference Hand G rcunference

FOOT MEASUREMENTS

Foot Length Foot Length
Foot Breadth Foot Breadth
Lateral Malleolus Height Lateral Malleolus Height

SKINFOLD TH CKNESS MEASUREMENTS

Subscapul ar  Skinfold Subscapul ar  Skinfold Thickness
Triceps Skinfold Triceps Skinfold Thickness
Suprailiac Skinfold Suprailiac Skinfold Thickness
Medial Calf Skinfold Medi al Cal f Skinfold Thickness
Gip Strength Gip Strength
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[ NDEX OF BODY MEASUREMENTS

Abdomi nal Depth, Sitting

Acrom al e Height - See Shoulder (Acromale) Height
Acromi on-Dactylion — See Shoul der-Fingertip Length
Acrom on—Radi al e Length

Age (Men)

Age (Worren)

Ankl e Circunference

Ankl e Hei ght

Anterior Neck Length

Anterior Waist Length - See Wiist Front Length
Axilla Height

Axilla to Waist Length

Axillary Arm Circunference

Back Curvature - Chest/Bust Level

Bal| of Foot Breadth - See Foot Breadth

Bal| of Foot Circunference

Bal| of Foot Length - See Instep Length

Bi acrom al Breadth

Bi auricul ar Breadth

Bi ceps Circunference, Flexed

Bi ceps Circunference, Relaxed

Bideltoid Breadth - See Shoulder (Bideltoid) Breadth
Bi goni al Breadth

Bi-lliocristale Breadth

Bi mal | eol ar Breadth

Bi ocul ar Breadth

Bitragion Breadth

Bi tragi on- Coronal Arc

Bitragion-lnion Arc

Bitragi on-Menton Arc

Bi tragi on-M ni mum Frontal Arc

Bi tragi on-Posterior Arc

Bi t ragi on—Submandi bul ar Arc

Bi t ragi on-Subnasal e Arc

Bi zygomatic Breadth - See Face Breadth (Bizygomatic)
Bust Circunference — See Chest/Bust Gircunference
Bust Depth - See Chest/Bust Depth

Bust poi nt - Bust poi nt  Breadth

Bust poi nt Hei ght - See Chest/Bustpoint Height

Buttock Circunference - See Hip (Buttock) Circunference

Buttock Depth

Buttock Height

Butt ock—Knee Length
Buttock-Popliteal Length
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| NDEX OF BODY MEASUREMENTS - continued

Tabl e

Cal f Circunference 34
Cal f Hei ght 35
Cervical e Height 36
Chest Breadth 37
Chest/Bust Circunference 38
Chest/Bust Depth 39
Chest / Bust poi nt  Hei ght 40
Chest Circunference at Scye 41
Chest GCircunference Bel ow Bust 42
Crotch Hei ght 43
Crotch Length (Natural |ndentation) 44
Crotch Length (Onphalion) 45
Dactylion Height - See Fingertip (Dactylion) Height

Deltoid Arc 46
Ear Breadth 41
Ear Length 48
Ear Length Above Tragion 49
Ear Protrusion 50
Ectocanthus to Back of Head 51
Ectocanthus to Top of Head 52
El bow Gircunference, Flexed 53
El bow Gircunference, Relaxed 54
El bowFingertip Length 55
El bow-Grip Length 56
El bow (Huneral) Breadth 57
El bow (Radiale) Height 58
El bow Rest Hei ght 59
El bow- Wist Length 60
Eye Height, Sitting 61
Face Breadth (Bizygomatic) 62
Face Length (Menton-Sellion) 63
Fenoral Breadth - See Knee (Fenoral) Breadth

Fi nger Dianeter 64
Fingertip (Dactylion) Height 65
Fi st Circunference 66
Foot Breadth 67
Foot Length 68
Forearm Circunference, Flexed 69
Forearm GCircunference, Rel axed 70
Forearm Forearm Breadth, Sitting 71

Forearm Hand Length - See El bow Fingertip Length
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| NDEX OF BODY MEASUREMENTS - conti nued

Tabl e
Functional (Thumb-Tip) Reach 2
Functional (Thunb-Tip) Reach, Extended 3
dabella to Back of Head 4
dabella to Top of Head 5
Quteal Arc 6
Quteal Furrow Height 7
Gip Strength 8
Hand Breadt h 9
Hand Breadth at Thunb 80
Hand G rcunference 81
Hand Gircunference at Thumb 82
Hand Length 83
Hand Thi ckness 84
Head Breadth 85
Head Gircunference 86
Head Diagonal: Menton to Ccciput 87
Head Diagonal: Nuchale to Pronasale 88
Head Height (Tragion to Top of Head) 89
Head Length 90
Heel —Ankl e Gircunference 91
Heel Breadth 92
Height - See Stature
Hp Breadth, Sitting 93
H p Breadth, Standing 94
Hp (Buttock) Circunference, Sitting 95
Hp (Buttock) Circunference, Standing 96
Hp (Trochanteric) Height 97
Humeral Breadth - See Elbow (Humeral) Breadth
[liocristale Height - See Waist Height, Iliocristale
Instep Circunference 98
Instep Length 99
Interocul ar Breadth 100
Interpupillary Breadth 101
Interscye, Back 102
Interscye, Maxinum 103
Juxt a-Ni ppl e Skinfold Thickness 104
Knee Circunference, Sitting 105
Knee Gircunference, Standing 106
Knee (Femoral) Breadth 107
Knee Height, Mdpatella 108
Knee Height, Sitting 109
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| NDEX OF BCDY MEASUREMENTS - conti nued

Tabl e

Kneecap (Patella) Height 110
Knee-t 0-Knee Breadth, Sitting 111
Knuckl e (Metacarpal I11) Height 112
Lateral Malleolus Height 113
Lip Length - See Muth Breadth
Lip-to-Lip Length 114
Lip Protrusion to Back of Head 115
Lower Thigh Circunference 116
Mal | eol us Height - See Lateral or Medial Mlleolus

Hei ght
Maxi mum Frontal Breadth 117
Medi al Calf Skinfold Thickness 118
Medi al Mal | eol us Hei ght 119
Menton to Back of Head 120
Menton to Top of Head 121
Ment on-Crinion Length 122
Menton-Sel lion Length - See Face Length (Menton-

Sel l'i on)
Ment on- Subnasal e Length 123
Metacarpal 111 Height - See Knuckle Height
M d-Axillary Line at X phoid Level Skinfold Thickness 124
M d- Shoul der Height, Sitting 125
M d-Thi gh G rcunference 126
M ni mum Frontal Arc 127
M ni mum Frontal Breadth 128
Mout h Breadth 129
Mouth Breadth, Smiling 130
Nasal Root Breadth 131
Neck- Bust poi nt Length 132
Neck Circunference 133
Neck Gircunference, Base 134
Nose Breadth 135
Nose Length (Subnasale-Sellion) 136
Nose Protrusion 137
Qut seam - See Wi st Length
Pal m Lengt h 138
Patel la Height - See Kneecap (Patella) Height
Penal e Hei ght 139
Philtrum Length 140
Popliteal Height, Sitting 141
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| NDEX OF BODY MEASUREMENTS - conti nued

Tabl e
Posterior Neck Length 142
Pronasale to Back of Head 143
Pronasale to Top of Head 144
Radi al e Height - See El bow (Radiale) Height
Radi al e-Stylion Length 145
Sagittal Arc 146
Scye G rcunference 147
Seat Breadth - See Hip Breadth, Sitting
Sellion to Back of Head 148
Sellion to Top of Head 149
Shoul der (Acromiale) Height, Sitting 150
Shoul der (Acromiale) Height, Standing 151
Shoul der (Bideltoid) Breadth 152
Shoul der Circunference 153
Shoul der -El bow Lengt h 154
Shoul der-Fingertip Length (Acrom on-Dactylion) 155
Shoul der Length 156
Sitting Height 157
Sl eeve |nseam Length 158
Sl eeve Length: Spine to El bow 159
Sl eeve Length: Spine to Scye 160
Sl eeve Length: Spine to Wist 161
Sl eeve Qut seam 162
Sphyrion Hei ght 163
Stature 164
Stature, As Reported by Subject 165
Stomion to Top of Head 166
Strap Length 167
Stylion Height — See Wist (Stylion) Height
Subnasal e-Sel lion - See Nose Length (Subnasal e-Sellion)
Subnasal e to Back of Head 168
Subnasal e to Top of Head 169
Subscapul ar Skinfol d Thickness 170
Subst ernal e Hei ght 17
Suprailiac Skinfold Thickness 172
Suprast ernal e Hei ght 173
Thigh GCircunference - See Upper Thigh G rcunference
Thi gh d earance 174
Thi gh-to-Thigh Breadth - See Hip Breadth, Sitting
Thunb Crotch Length 175
Thunb-Tip Reach - See Functional (Thunb-Tip) Reach
Ti bial e Hei ght 176
Tragi on to Back of Head 177
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| NDEX OF BODY MEASUREMENTS - continued

Tabl e
Tragi on Height, Standing 178
Tragion to Top of Head - See Head Hei ght
Triceps Skinfold Thickness 179
Trochanteric Height - See Hip (Trochanteric) Height
Trunk [Suprasternale) Height, Sitting 180
Upper Thigh Circunference, Sitting 181
Upper Thigh Gircunference, Standing 182
Vertical Reach, Sitting 183
Vertical Trunk Circunference, Sitting 184
Vertical Trunk Circunference, Standing 185
Wai st Back Length (Natural |ndentation) 186
Wai st Back Length (Onmphalion) 187
Wai st Breadth (Natural Indentation) 188
Wai st Breadth (Omphalion) 189
Wai st Circunference (Natural Indentation) 190
Wai st CGircunference (Orphalion) 191
Wai st Depth (Natural |I|ndentation) 192
Wai st Depth (Onphalion) 193
Wai st Front Length (Natural |ndentation) 194
Wai st Front Length (Omphalion) 195
Wai st Height (lliocristale) 196
Wai st Height (Natural Indentation) 197
Wai st Height (Onphalion) 198
Wai st Height, Sitting 199
Vi ght 200
Wei ght, as Reported by Subject 201
Wist G rcunference 202
Wist (Stylion) Height 203
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