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NASA-STD-3000

Female 505
169
816
308
Te73
-
]
Microgravity notes MNa. Dimension s:ﬁ ;;eroentile 5(th percentila g5th percantile
@ 805 - Stature 148.9 (58.5) 157.0 (61.9) 165.1 (85.0)
O] 973 | Wristheight 708 (27.9) 768 (30.2) 824 (32.4)
64 _Anke height 52 (2.0) 61 (2.4 7.0 (28)
0] 309_‘ Elbew heiglt 928 (365} 984 (38.8) 1041 {41.0}
_ 159" Bust depth . 17.4 (6.8} 205 (8.1) 236 (9.3
Q] 916 ~ | Vertical trunk circumfsrence | 1389 (53.9) 1480 (57.5) 155,2 {81.1)
@ @ 612 Midshoulder height, sitting
458 - Hip breadth, sitting 30.4 {12.0) 3.7 (13.3) 37.0° (14.5)
@ 921 Walst back 352 {13.9) 38.1 {15.0) 41.0 {18.1)
506 Interscye 324 (12.8) 35.7 (14.1) 38.0 (15.4)
639 - Neck circumference 345 (13.9) 3rs (14,8} 38,7 (15.6)
754 Shoulder length 113 (4.4 121 (5.1} 148 (5.8)
Valuas in cm with inches in parentheses

Fig. 1 (A) BodySizeofthe JO-YeariCIdAméricénMaféand40-Year—OIdJapanelse‘Fema.fe for Year 2000 -
: in 1-G Conditions .



NASA-STD-3000

Mala
Taos
I
236,
309 916
973
6; -
Miuogravitynotes; Ho. Dimension 5th percentile 50th percentile | 95th percentile
® 805 Stature ’ 160.7 (66.8) | 1799 (0.8 | 190.1 (748
0 a73 Wirist haight
64 Anlde height 120 @47 139 (5.5) 158 (6.2)
© 308 Elbow haight
238 Bust depth 21.8 {8.6) 25.0 {2.8) 282 (i1.1)
@ 316 Vartical trunk circumierenca 1887 (825) | 1707 (67.2) | 1826 (71.9)
@ @ 612 Midsheulder height, sitting 50.8 '{23.9) 65.4 (25.7} 70.0 (275)
452 Hip breadth, sitting 34.6 {13.6) 38.4 (15.1) 423 (16.6)
@ 921 Waist back 43.7 {172) 47.6 {18.8) 51.6 {203)
506 Interscye 329 (13.0) 392 {15.4) 454 (17.9)
630 Neck circumlerence 355 (14.0) 387 (15.2) 419 (16.5)
754 | Shoulderlongth 148 58 | 168 (7 180 (7.5)
ar7s. Forearm-lorearm breadth 48.8 (19.2) 55.1 (21.7) 615 (24.2)
Values in cm with inches in parenthases

Fig. 1 (B) BodySizeofthe 40-Year-Old American Male and 40-Year- ~Old Japanese Female for Year 2000
: in 1-G Conditions (Ceatinued)
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Fig., 2 Neutral Body Posture
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Neck Extension (Al Neck Laterat Bend,

Neck Rotation,
Flexion {B} Right (A}, Left (B)

Right [Al, Left (B)

L
< Shoulder Rotation,
Lateral (A), Medial (B)

Shoulder Adduction (A},
Abduction {B)

LR
Shoulder Flexion (A}, oY)
Extension (B] Elbow Flexion (A},
Extension (B]

Fig. 3 (A) JointMovementRanges forMales and Females
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I

Forearm Supination {A), Wrist Ulnar Bend {A),
Pronation (B) Radial Bend (B}

___.
—

Hip Flexion Hip Adduction (A),
Abduction {B)

Ankle Plantar Extension {A],
Knee Flexion, Prone Dorsi Flaxion (B)

Fig. 3 (B) . Joint Movement Ranges forMalesand.Females(Conﬁnued)




Tabd. 1

Joint Movement Ranges for Males and Females

Joint movement

Range of motion {degrees)

Males (note a)

Females {nate a)

Figure {note b) Sthpercentite  § 95ih parcentle 5th percentile 95th parcentie

Neck, rotation right 733 99.6 749 108.8

@ Neck, rotation left 743 g9.1 722 109.0
Heck, fiexion 345 710 450 844

@ Neck, extension 65.4 103.0 649 103.0
Neck, lateral right 349 835 370 832

@ Neck, lateral left 355 8.5 29.1 772

| @ _ | shouder, abducton 1732 188.7 1726 192.8
Shoulder, rotation lat 463 96.7 53.8 85.8

| _ES_) | shoulder, rotation med 905 1266 958 1309
® Shouldar, fiexion 164.4 210.9 1520 217.0
Shoulder, extension 39.6 83,3 Ja7 87,9

@ Elbaw, fiexion 140.5 159.0 144.9 185.9
Forsarm, pronation 78.2 116.1 B23 118.2

Forearm, supination B34 1258 90.4 139.5
Wrist, radial 169 367 16.1 6.1

_@3 Wrist, ulnas 18.6 47.9 215 a0

Wrist, llexion 815 248 68.3 8.1

Wrist, extension 40.1 78.0 223 747

') Hip, Tlexion 1165 1480 1185 145.0

B _@— 1 Hip, abduction 26.8 535 272 559
G | Koee. flexion 118.4 1456 125.2 1452
Ankle, ptantar 38.1 79.6 442 91.1

Ankle, darsi B.1 19.9 69 17.4

NASA-5TD-3000




T ab. 2

Change in Range of Movement With Movement in Adjacent Joint

Change in range of
Eull range movement of A (degrees)
of A Movement of B (fraction of full range)
{degrees)

Two-joint movement Zero 1/3 12 213 Full
Shaulder extension [A) 59.3 deg +1.6 deg +0.9 deqy +53 deg
with elbow flexion {B) {102.7%} {101.5%} {108.9%)
Shoulder flexion (A) 190.7 deg «24.9 deg —36.1deg | —47.4 deg
with elbow flexion (B) . {36.9%) (81.0%) - | {75.0%)
Elbow fiexion [A) with 152.2 deg —3.78 deg =1.22 deg
shoulder extension (A} (97.5%) {99.2%)
Elbow flexion (A} with 152.2 deg -0.5 deg —0.8deg |[-69.0deg
shoulder flexion {8) {89.6%)} {99.5%) {54.7%)
Hip flexion (A} with 53.3deg | —35.6deg™ | —24.0 deg - 8.2deg |—12.3ded
shoulder flexion (B} {33.2%} (55.0%}) (88.4%) {76.9%)
Ankle plantar flexion{A} 48.0 deg —3.4 deg +(.2 deg +1.6 deg
with knee flexion{B) (92.9%) {100.4%) {103.3%)
Ankle dorsiflexion (A} 26.1 deg ~ 7.3 deg = 2.7 deg —3.2 deg
w'th knee Hexion (B) (72.0%) {89.7%) {87.7%)
Knee flexion {A) with 127.0 deg —9.9 deg —4.7 deg
ankle plantar flexion(B) (92.2%) {96.3%)
Knee flexion (A} with 127.0 deg — 8.7 deg
ankle dorsiflexion (8) {93.0%}
Knee flexion (Al wfth 127 0deg -19.6 deg =33.6 deg
hip flexion{B) (84.6%) {73.5%)

*The knee joint is locked and the unsupported leg extends out in front of the subject.

NASA-STD-3060
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Horizental Plane

Thumb and forefinger grasp boundaries for varying
dimensions of A {A positive above SRP)

Seat back 13° aft
" of vertical

Afcm) = 137
122

107

91

76 <

61

45

30

+15%

0

-15

Seat reference
point {SRP}

Seat pan 6° above
Horizontal

Horizontaf
plane

5th percentile outer boundary and
inner boundary {innner curve}

———— 50th percentile outer boundary

6 — o — & — 95th percentile cuter boundary

Fig. 4 (A) GraspReachLimits With Right Hand for American Male and Female Populations
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Horizontal Plane
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Fig. 4 (B) GraspReachLimits With Right Hand far American Male and Female Populations
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