Anthropometrics
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35 Index finger length From the web to the fingertip. The
middle finger is longer (by about 10 mm); the ring finger is about.
the same length; the little finger is shorter (by about 17 mm).

36 Index finger breadth Across the proximal interphalangeal
joint (i.e. the finger joint nearest to the palm). Clearance required
for fingertip access.

38

(il
37 Thumb breadth Across the joint.

38 Hand thickness (at palm) Measured at the thickest point,
i.e. across the knuckles but excluding thumb. Clearance requir
in handgrips, etc.

39 Hand thickness (including thumb) As above but also witl
thumb. Clearance required for hand access.

il

40 Maximum grip diameter Measured as shown in figure (j)

Group E Foot dimensions

Used in the design of pedals and footwear. (For girths see
dimensions 80 to 82.)

41 Foot length From heel to toe. Clearance for foot, etc. Ad
about 30 mm for shoes and 40 mm for boots. Used in the
Mondopoint system of shoe sizing (BS 4981, etc.).

42 Foot breadth Overall breadth across the widest point.
Clearance dimension. Add about 10 mm for shoes and 30 mm f
boots. Used in the Mondopoint system of shoe sizing (BS 4981

43 Heel-ball length Distance from the back of the heel to th
head of the first metatarsal, i.e. the ‘ball’ of the foot. Functiona
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Anthropometrics

Anthropometrics deals with the relationships between the dimensions of the user and those of the object. These relationships are of three basic kinds:

i.) Clearance

ii.) Reach

iii.) Posture

Clearance (head room, knee room, elbow room, etc.) must be adequate to accommodate the bodily dimensions of a large-sized member of the user population. In these cases, anthropometric data allow us to specify the minimum dimension acceptable in the object. Hence the height of a table (underside) should not be less than the knee height of a 95th percentile user.

Reach dimensions, on the other hand, should be based on a small member of the population. They allow us to specify the maximum dimension allowable in the object. Hence the height of a seat should not be greater than the lower leg length of a 5th percentile user. (This particular dimension is usually called popliteal height since anatomists call the back of the knee the popliteal region.)

Postural problems are often more complicated than those of clearance and reach. For example, if we wanted to work out the height of a kitchen worktop, it is not obvious whether we should design for tall or short people. Various studies have shown that such a worktop should be between 50mm and 100mm below the elbow height of the user when standing.) We should select the worktop height which “accommodates” the greatest possible proportion of the target population. Worktop height should be 75mm below the elbow height of the average user. If the height which is chosen falls outside the desirable limits for a significant proportion of the population, we have to decide whether the problems arising from a worktop which is too high are worse than those arising from one which is too low. This might lead us to shift our planned height upward or downward in order to achieve the best possible compromise. Or we may conclude that an adjustable worktop is required.

Group A Heights of principal anatomical landmarks


1. Stature

The height of the fully erect standing person. Clearance from floor to head obstacles. Stature is an important reference dimension for comparing populations.

2. Eye height

The eye level of the standing person. Defines the centre of the visual field and is an important reference level for the location and design of visual displays.

3. Shoulder height (Acromial)

The height of the acromion – the bony ‘point’ of the shoulder. It approximately defines the centre of rotation of the shoulder joint and may be used with dimensions 18 & 23 for calculating zones of reach.

4. Elbow height

Reference level for determining the heights of working surfaces.

5. Hip height (Trochanteric)

Height of the greater trochanter (a bony prominence at the top of the thigh bone). Defines the centre of rotation of the hip joint and the functional length of the lower limb. The level at which loads are commonly carried.

6. Knuckle height

Reference level for hand grips. For support (handrails,etc.) a level some 100mm above knuckle height is desirable. Handholds on objects for carrying should be at less than knuckle height. Lowest acceptable level for most types of hand operated controls. Optimum height for lifting actions (an average value of 750mm is often quoted).

7. Fingertip height
Lowest acceptable height for fingertip operated controls
Group B Sitting Dimensions

8. Sitting Height

Vertical distance of the crown of the head above the seat surface. Clearance from seat to overhead obstacles for sitting person. Add 10mm for thick clothing beneath buttocks, 25mm for hat and 35mm for safety helmet.

9. Sitting eye height

Eye level of the sitting person above the seat surface. Reference level for the location of visual displays. Subtract up to 40mm for sitting slump.

10. Sitting shoulder height (Acromial)

Shoulder level of the sitting person above the seat surface. Subtract up to 40mm for sitting slump.

11. Sitting elbow height

The height of the underside of the elbow above the seat. Suitable height for armrests in many seats. Reference level for table heights, etc, keyboards should be at elbow height, writing surfaces should be 50mm to 100mm above elbow height.

12. Thigh thickness

Vertical distance from the seat surface to the higher part of the thigh. Clearance required between seat and underside of table or other obstacle. This dimension interacts strongly with elbow rest height.

13. Buttock-knee length

Horizontal distance from the back of the uncompressed buttocks to the front of the knee in the standard sitting position. Clearance required between seat back and obstacles in front of the knee. Add correction for outdoor clothing.

14. Buttock-popliteal length

Horizontal distance from the uncompressed buttocks to the popliteal fossa (the back of the knee) in the standard sitting position. Maximum acceptable depth of a seat.

15. Knee height

Height of the top of the knee from the floor in the standard sitting position. Clearance required beneath tables, etc. Add correction for shoes.

16. Popliteal height

Height of the popliteal fossa (the back of the knee) from the floor in the standard sitting position. Defines the maximum acceptable height of a seat. The optimum height of a seat is commonly quoted as 25mm to 50mm below popliteal height. Add correction for shoes.


17. Shoulder breadth (Bideltoid)

Maximum breadth across the shoulders. Clearance required in upper part of work space. Add correction for outdoor clothing.

18. Biacromial breadth 

Horizontal distance between the acromia (the bony ‘points’ of the shoulders). Defines centre of rotation of upper limbs.

19. Elbow-elbow breadth

Maximum lateral distance across the elbows while the arms hang loosely by the sides. Clearance required at elbow height. Add correction for outdoor clothing.

20. Hip breadth

Maximum lateral distance across the hips. Clearance required at seat height (between the arms of chairs). A very obese person may have a hip breadth of 550mm. Add correction for outdoor clothing. The breadth of a seat which does not have arms, may comfortably be 50mm less than hip breadth.

	
	
	Men
	Women

	
	
	5th %le
	50th %le
	95th %le
	5th %le
	50th %le
	95th %le

	
	British Adults 19 - 65 years
	 
	
	
	 
	
	 

	
	
	 
	
	
	 
	
	 

	
	Body weight (kg)
	55
	75
	95
	45
	63
	81

	
	
	 
	
	
	 
	
	 

	1
	Stature
	1625
	1740
	1855
	1510
	1610
	1710

	2
	Eye Height
	1515
	1630
	1745
	1405
	1505
	1605

	3
	Shoulder Height
	1315
	1425
	1535
	1215
	1310
	1405

	4
	Elbow Height
	1005
	1090
	1175
	930
	1005
	1080

	5
	Hip Height
	840
	920
	1000
	740
	810
	880

	6
	Knuckle Height
	690
	755
	820
	660
	720
	780

	7
	Fingertip Height
	590
	655
	720
	560
	625
	690

	
	
	 
	
	
	 
	
	 

	8
	Sitting Height
	850
	910
	970
	790
	850
	910

	9
	Sitting Eye Height
	730
	790
	850
	685
	740
	795

	10
	Sitting Shoulder Height
	540
	595
	650
	505
	555
	605

	11
	Sitting Elbow Height
	195
	245
	295
	185
	235
	285

	12
	Thigh Thickness
	135
	160
	185
	125
	155
	185

	13
	Buttock-Knee Length
	545
	595
	645
	520
	570
	620

	14
	Buttock-Popliteal Length
	440
	495
	550
	435
	480
	530

	15
	Knee Height
	495
	545
	595
	455
	500
	545

	16
	Popliteal Height
	390
	440
	490
	355
	400
	495

	17
	Shoulder Breadth (bideltoid)
	420
	465
	510
	355
	395
	435

	18
	Biacromial breadth
	365
	400
	435
	325
	355
	385

	19
	Elbow-Elbow Breadth
	370
	450
	530
	320
	385
	450

	20
	Hip Breadth
	310
	360
	410
	305
	370
	435

	21
	Chest (Bust) depth
	215
	250
	285
	205
	250
	295

	22
	Abdominal depth
	220
	270
	320
	205
	255
	305

	
	
	 
	
	
	 
	
	 

	23
	Shoulder-Fingertip Length
	720
	780
	840
	650
	705
	760

	24
	Shoulder-Elbow Length
	330
	365
	400
	300
	330
	360

	25
	Elbow-Fingertip Length
	440
	475
	510
	400
	430
	460

	26
	Span
	1655
	1790
	1925
	1490
	1605
	1720

	27
	Elbow Span
	870
	945
	1020
	780
	850
	920

	28
	Standing Overhead Reach
	2040
	2170
	2300
	1895
	2010
	2125

	29
	Sitting Overhead Reach
	1255
	1355
	1455
	1150
	1255
	1340

	30
	Forward Reach
	835
	890
	945
	760
	810
	860

	
	
	 
	
	
	 
	
	 

	31
	Hand Length
	173
	189
	205
	159
	174
	189

	32
	Hand Breadth (Metacarpal)
	79
	87
	95
	69
	76
	83

	33
	Hand Breadth (including thumb)
	97
	105
	113
	84
	92
	100

	34
	Palm Length
	97
	107
	117
	89
	97
	105

	35
	Index Finger Length
	64
	72
	80
	60
	67
	74

	36
	Index Finger Breadth
	18
	21
	24
	15
	18
	21

	37
	Thumb Breadth
	20
	23
	26
	16
	19
	22

	38
	Hand Thickness at Palm
	28
	33
	38
	23
	28
	33

	39
	Hand Thickness (including thumb)
	44
	51
	58
	40
	45
	50

	40
	Maximum grip diameter
	45
	52
	59
	43
	48
	53

	
	
	 
	
	
	 
	
	 

	
	
	 
	
	
	 
	
	 


	
	
	Boys
	Girls

	
	
	5th %le
	50th %le
	95th %le
	5th %le
	50th %le
	95th %le

	
	15-18 years
	 
	
	
	 
	
	 

	
	
	 
	
	
	 
	
	 

	1
	Stature
	1610
	1735
	1855
	1520
	1620
	1715

	2
	Eye Height
	1490
	1615
	1740
	1410
	1510
	1610

	3
	Shoulder Height
	1310
	1420
	1530
	1225
	1315
	1405

	4
	Elbow Height
	995
	1080
	1170
	930
	1005
	1080

	5
	Hip Height
	835
	915
	995
	750
	820
	885

	6
	Knuckle Height
	675
	745
	815
	665
	720
	780

	7
	Fingertip Height
	555
	625
	695
	550
	610
	665

	
	
	 
	
	
	 
	
	 

	8
	Sitting Height
	825
	900
	970
	800
	855
	905

	9
	Sitting Eye Height
	715
	785
	850
	690
	740
	790

	10
	Sitting Shoulder Height
	520
	580
	635
	500
	550
	595

	11
	Sitting Elbow Height
	185
	235
	285
	185
	230
	270

	12
	Thigh Thickness
	125
	150
	180
	120
	145
	170

	13
	Buttock-Knee Length
	530
	580
	630
	510
	555
	600

	14
	Buttock-Popliteal Length
	440
	490
	545
	435
	480
	520

	15
	Knee Height
	500
	545
	590
	455
	500
	540

	16
	Popliteal Height
	395
	440
	485
	360
	405
	445

	17
	Shoulder Breadth (bideltoid)
	385
	435
	490
	360
	395
	430

	18
	Biacromal breadth
	345
	385
	420
	330
	355
	385

	19
	Elbow-Elbow Breadth
	 
	
	
	 
	
	 

	20
	Hip Breadth
	290
	330
	375
	300
	345
	385

	21
	Chest depth
	170
	220
	265
	185
	225
	265

	22
	Abdominal depth
	190
	230
	270
	185
	220
	255

	
	
	 
	
	
	 
	
	 

	23
	Shoulder-Fingertip Length
	715
	780
	845
	650
	700
	750

	
	
	 
	
	
	 
	
	 

	25
	Elbow-Fingertip Length
	435
	470
	510
	395
	425
	455

	26
	Span
	1630
	1785
	1935
	1505
	1610
	1720

	27
	Elbow Span
	855
	940
	1025
	785
	850
	915

	28
	Standing Overhead Reach
	1955
	2110
	2260
	1825
	1965
	2110

	29
	Sitting Overhead Reach
	1120
	1225
	1330
	1035
	1135
	1235

	30
	Forward Reach
	650
	725
	795
	605
	670
	730

	
	
	 
	
	
	 
	
	 

	31
	Hand Length
	170
	190
	205
	160
	175
	190

	32
	Hand Breadth (Metacarpal)
	80
	90
	95
	70
	75
	80

	
	
	 
	
	
	 
	
	 

	41
	Foot Length
	240
	265
	285
	220
	240
	260

	42
	Foot Breadth
	90
	100
	110
	80
	90
	100

	
	
	 
	
	
	 
	
	 

	47
	Head Length
	185
	200
	210
	170
	180
	190

	48
	Head Breadth
	145
	155
	165
	135
	145
	155

	
	
	
	
	
	
	
	


	
	
	Boys
	Girls

	
	
	5th %le
	50th %le
	95th %le
	5th %le
	50th %le
	95th %le

	
	9-14 years
	 
	
	
	 
	
	 

	
	
	 
	
	
	 
	
	 

	1
	Stature
	1225
	1475
	1725
	1210
	1445
	1680

	2
	Eye Height
	1070
	1340
	1610
	1095
	1330
	1565

	3
	Shoulder Height
	960
	1190
	1420
	950
	1165
	1380

	4
	Elbow Height
	735
	910
	1085
	725
	895
	1065

	5
	Hip Height
	620
	775
	930
	610
	745
	880

	6
	Knuckle Height
	500
	625
	750
	520
	640
	760

	7
	Fingertip Height
	415
	525
	635
	420
	535
	650

	
	
	 
	
	
	 
	
	 

	8
	Sitting Height
	645
	765
	885
	650
	765
	880

	9
	Sitting Eye Height
	535
	655
	775
	540
	665
	770

	10
	Sitting Shoulder Height
	395
	480
	585
	380
	475
	570

	11
	Sitting Elbow Height
	150
	205
	260
	145
	205
	265

	12
	Thigh Thickness
	95
	130
	165
	90
	125
	160

	13
	Buttock-Knee Length
	390
	490
	590
	390
	485
	580

	14
	Buttock-Popliteal Length
	315
	405
	495
	330
	410
	490

	15
	Knee Height
	370
	465
	560
	370
	450
	530

	16
	Popliteal Height
	300
	375
	450
	300
	365
	430

	17
	Shoulder Breadth (bideltoid)
	280
	355
	430
	275
	350
	425

	18
	Biacromal breadth
	270
	325
	380
	260
	215
	370

	19
	Elbow-Elbow Breadth
	 
	
	
	 
	
	 

	20
	Hip Breadth
	200
	285
	340
	210
	290
	370

	21
	Chest depth
	120
	175
	230
	110
	180
	250

	22
	Abdominal depth
	145
	195
	245
	145
	195
	245

	
	
	 
	
	
	 
	
	 

	23
	Shoulder-Fingertip Length
	520
	645
	770
	500
	625
	750

	
	
	 
	
	
	 
	
	 

	25
	Elbow-Fingertip Length
	320
	395
	470
	310
	380
	450

	26
	Span
	1200
	1495
	1790
	1170
	1435
	1700

	27
	Elbow Span
	630
	790
	950
	610
	760
	910

	28
	Standing Overhead Reach
	1460
	1785
	2110
	1440
	1755
	2070

	29
	Sitting Overhead Reach
	830
	1025
	1220
	810
	1010
	1210

	30
	Forward Reach
	495
	615
	735
	490
	600
	710

	
	
	 
	
	
	 
	
	 

	31
	Hand Length
	130
	160
	190
	130
	155
	180

	32
	Hand Breadth (Metacarpal)
	60
	75
	90
	60
	70
	80

	
	
	 
	
	
	 
	
	 

	41
	Foot Length
	185
	230
	275
	185
	220
	255

	42
	Foot Breadth
	75
	90
	105
	70
	85
	100

	
	
	 
	
	
	 
	
	 

	47
	Head Length
	165
	185
	205
	155
	175
	195

	48
	Head Breadth
	135
	150
	165
	125
	140
	155
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Adapted from “Anthropometrics an introduction by Stephen Pheasant”


