
  

BioMechanics and BioMaterials Lab  

(BME 541) 

Experiment #5 

Biomechanical Analysis  

Anthropometry   

  

  Objectives 

1. To learn how to use the measuring instruments. 

2. To learn how to perform and describe reference points to take anthropometric measurements. 

3. To express anthropometric measures in percentiles of any similar population for the measured data. 

 

Background 

Anthropometry simply means "measurement of people". The word is derived from the Greek 

‘Anthropos’ meaning human, and ‘metrein’ meaning measure. It is the science that deals with the 

measurement of size, mass, shape and inertial properties of the human body. Anthropometry is empirical 

in nature and has developed quantitative methods to measure various physical dimensions and other 

properties of specific populations. The results are statistical data describing human size, mass, and form. 

Anthropometric data are fundamental to occupational biomechanics and without such data 

biomechanical models that predict human reach, force and space requirements cannot be developed. 

There are two primary types of dimensions: 

1. Static dimension: taken when the body is in fixed (static) positions (Shoulder height). 

2. Dynamic dimensions: taken under conditions in which the body is engaged in some physical 

activity, such as practical limit of arm reach. 

When performing a biomechanical analysis of a person, the human body is considered to be a system of 

mechanical links with each link of known physical size and form. Anthropometry defines theses size 

and form properties as the followings: 

• Body-Segment Link Length  

• Body-Segment Volume and Weight 

• Body-Segment Link Locations of Center of Mass 

• Body-Segment Inertial Property  

 

Anatomical Body Planes 

An anatomical plane is a hypothetical plane used to transect the human body, in order to 

describe the location of structures or the direction of movements. In human anatomy, three 

principal planes are used: 



  

• The sagittal plane or median plane (longitudinal, anteroposterior) is a plane parallel to 

the sagittal suture. It divides the body into left and right. 

• The coronal plane or frontal plane (vertical) divides the body into dorsal and ventral (back 

and front, or posterior and anterior) portions. 

• The transverse plane or axial plane (lateral, horizontal) divides the body into cranial and 

caudal (head and tail) portions. 

Standard anthropometric postures for standing and sitting: 
For the seated person measurements are taken relative to the horizontal and vertical reference 

planes that represent the seat surface and back of the seat. The point where these two planes 

and the median plane of the body intersect is called the seat reference point (SRP) (Fig. 1a). 

In the standard standing posture, the person must be in a free standing position, erect at full 

height with eyes looking straight ahead, with relaxed shoulders and arms down to the sides 

(Fig. 1b).  

 

 

Materials and Methods 

 
1. Anthropometric Calipers (The Large Anthropometer has a range of 0 to 60 cm in 0.1 cm 

increments. Popular uses include measuring shoulder width, long bone length and chest depth for 

tracking growth and development of children or for use in motion analysis studies. Aluminum in 

construction, it uses a spring-loaded ball bearing in a sliding C-shaped arm to provide accurate and 

precise measurement. The Small Anthropometer has a range of 0 to 30 cm in 0.1 cm increments. 

Popular uses include measuring wrist, elbow, knee and ankle widths, as well as measuring smaller 

muscle masses like the bicep and calf. Aluminum in construction, it uses a spring-loaded ball 

bearing in a sliding C-shaped arm to provide accurate and precise measurement). 

2. Measuring tape  

3. Metric Scales 

 

 

 

 

Fig.1: Various Heights for Standard Anthropometric Postures 



  

Procedure 

Practical guidelines for lab: 

1. Each member of the lab group will be assigned to a measurement group and will provide that 

measurement to all other members. 

2. Be as accurate as possible in your measurements and follow the procedures as described. 

3. Perform each measurement 3 times and compute the mean of the three performances. 

4. Each measurement will be recorded on four members. 

5. Avoid any kind for bent or unnatural posture. 

6. Avoid keeping an arm outstretched either forwards or sideways.  

Stature Measurement 

The vertical distance from the standing floor to the vertex (the highest point on the head and 

it is dependent on the orientation of the head). 

 

Method:  

• Ask the subject to stand erect stretching upwards to the fullest extent, 

barefoot on a level floor against the wall with her/his back touching the 

wall and as straight as possible. 

• Mark the required landmarks.  

• Stand on the right side of the subject with measuring tape placed in the 

median sagittal plane of the subject and pulled it taut. 

• Record your reading.  

 

Height Measurements 

Eye height 

Vertical distance from the floor to the inner canthus (corner) of the eye. 

Method: 

• Ask the subject to stand erect stretching upwards to the fullest extent, 

barefoot on a level floor against the wall with her/his back touching the 

wall and as straight as possible.  

• Mark the required landmarks.  

Stature   

Reading 1 ----------------cms  

Reading 2 ----------------cms                               Mean --------------------- cm 

Reading 3 ----------------cms  

 

 



  

• Stand on the right side of the subject with measuring tape placed in the median sagittal 

plane of the subject and pulled it taut. 

• Record your reading.  

  

 

Shoulder height 

Vertical distance from the floor to the acromion (the bony tip of the 

shoulder). 

Method: 

• Ask the subject to stand erect stretching upwards to the fullest extent, 

barefoot on a level floor against the wall with her/his back touching the 

wall and as straight as possible. 

• Mark the required landmarks.   

• Stand on the right side of the subject with measuring tape placed in the 

median sagittal plane of the subject and pulled it taut. 

• Record your reading.  

 

 

 

Elbow height 

Vertical distance from the floor to the radiale (The radiale is the bony landmark formed by the upper 

end of the radius bone) 

Method: 

• Ask the subject to stand erect stretching upwards to the fullest extent, 

barefoot on a level floor against the wall with her/his back touching the 

wall and as straight as possible. 

• Mark the required landmarks.   

Eye height   

Reading 1 ----------------cms  

Reading 2 ----------------cms                               Mean --------------------- cm 

Reading 3 ----------------cms  

Shoulder height   

Reading 1 ----------------cms  

Reading 2 ----------------cms                               Mean --------------------- cm 

Reading 3 ----------------cms  

 

 



  

• Stand on the right side of the subject with measuring tape placed in the median sagittal 

plane of the subject and pulled it taut. 

• Record your reading. 

 

Hip height 

Vertical distance from the floor to the greater trochanter (a bony prominence at the upper end of the 

thigh bone). 

 

Method: 

• Ask the subject to stand erect stretching upwards to the fullest extent, 

barefoot on a level floor against the wall with her/his back touching the 

wall and as straight as possible.  

• Mark the required landmarks.  

• Stand on the right side of the subject with measuring tape placed in the 

median sagittal plane of the subject and pulled it taut. 

• Record your reading 

 

 

 

Knuckle height 

Vertical distance from the floor to metacarpal III (i.e. the knuckle of the 

middle finger). 

Method: 

 

Elbow height 

  

Reading 1 ----------------cms  

Reading 2 ----------------cms                               Mean --------------------- cm 

Reading 3 ----------------cms  

 

Hip height 

  

Reading 1 ----------------cms  

Reading 2 ----------------cms                               Mean --------------------- cm 

Reading 3 ----------------cms  

 

 



  

• Ask the subject to stand erect stretching upwards to the fullest extent, barefoot on a level 

floor against the wall with her/his back touching the wall and as straight as possible. 

• Mark the required landmarks.   

• Stand on the right side of the subject with measuring tape placed in the median sagittal plane of the 

subject and pulled it taut. 

• Record your reading. 

 

Lengths Measurements 

Upper limb length 

• Total upper extremity Length  

Distance from the acromion to the fingertip. 

 

Method: 

• Ask the subject to stand in a standard arm hanging position. 

• Mark the required landmarks. 

• Stand on the right side of the subject with measuring tape/anthropometer. 

• Record your reading.  

 

• Segmental measurements 

a. Shoulder-elbow length (Upper arm length):  Distance from the acromion to underside of the 

elbow. 

Method: 

• The subject may stand or sit. His upper arm hangs vertical at his side, making a right angle with 

the forearm.  

• The fixed cross-bar of the anthropometer is placed on the acromion process (the uppermost 

bony point on the lateral aspect of the shoulder), and the movable cross-bar is raised until it 

makes firm contact with the olecranon process (bottom of elbow). 

 

Knuckle height 

  

Reading 1 ----------------cms  

Reading 2 ----------------cms                               Mean --------------------- cm 

Reading 3 ----------------cms  

 

Total upper extremity length 

  

Reading 1 ----------------cms  

Reading 2 ----------------cms                               Mean --------------------- cm 

Reading 3 ----------------cms  



  

•  The main anthropometer bar is held vertical. 

 

b. Elbow-wrist length (Forearm length): Distance from the back of the elbow to the 

tip of the wrist. 

 

Method: 

• The subject may stand or sit, holding his upper arm and forearm as for (a) above. 

• With the main anthropometer bar parallel to the forearm, the fixed cross-bar touches 

the olecranon process (behind the elbow) and the movable arm makes light contact 

with the tip of the wrist. 

c. Hand Length: Distance from the crease of the wrist to the tip of the middle finger 

with the hand held straight and stiff. 

Method: 

• The subject holds his right hand straight, fingers open stiffly.  

• With the shaft of the small sliding anthropometer parallel to the long axis of the 

subject's hand, the fixed cross-bar is hooked behind the proximal border (away from 

the fingertips towards the wrist) of the navicular bone at the base of the thumb. The 

movable bar of the anthropometer makes light contact with the distal end of the middle 

fingertip. 

 

 

 

 

Shoulder-elbow length   

Reading 1 ----------------cms  

Reading 2 ----------------cms                               Mean --------------------- cm 

Reading 3 ----------------cms  

   

Elbow-wrist length   

Reading 1 ----------------cms  

Reading 2 ----------------cms                               Mean --------------------- cm 

Reading 3 ----------------cms  

   

Hand length   

Reading 1 ----------------cms  

Reading 2 ----------------cms                               Mean --------------------- cm 

Reading 3 ----------------cms  



  

Lower limb length 

• Total lower extremity Length  

It is the vertical distance from standing floor of the subject to iliospinale (It is the most forward 

point on the anterior superior iliac spine) in erect position of the subject.  

Method: 

• With subject standing erect. 

• Place the anthropometer/measuring tape vertical on the landmarks  

• Record your reading.  

 

• Segmental measurements 

a. Knee-ankle length  

Vertical distance from the floor to the upper surface of the knee (usually measured to the 

quadriceps muscle rather than the kneecap). 

Method: 

• Ask the subject to sit erect with legs hanging freely at an angle of 

90°. 

• The body stretched to the maximum. 

• The thighs should be almost horizontal with back of the knee 

touching the vertical surface of the chair and also don't allow the 

knees to bend.  

• The hands should rest on the thighs with palms facing down. 

• Mark the required landmarks. 

• Anthropometer should be held at the front of the subject. 

• Record the reading. 

 

b. Foot length 

Distance, parallel to the long axis of the foot, from the back of the heel to the tip of the 

longest toe. 

 

Total lower extremity length 

  

Reading 1 ----------------cms  

Reading 2 ----------------cms                               Mean --------------------- cm 

Reading 3 ----------------cms  

Knee-ankle length   

Reading 1 ----------------cms  

Reading 2 ----------------cms                               Mean --------------------- cm 

Reading 3 ----------------cms  

   

 



  

 

Method: 

• Ask the subject to sit erect with legs hanging freely at an angle of 90°. 

• The body stretched to the maximum. 

• The thighs should be almost horizontal with back of the knee touching the vertical surface of the 

chair and also don't allow the knees to bend.  

• The hands should rest on the thighs with palms facing down. 

• Mark the required landmarks. 

• Anthropometer should be held parallel to the long axis of the foot. 

• Record the reading. 

Height Measurements (Sitting Posture) 

Sitting height 

It is the vertical distance from the plane of sitting surface to the vertex when the vertebral column of 

the subject is stretched to the maximum. 

Method: 

• Ask the subject to sit erect with legs hanging freely at an angle of 90°. 

• The body stretched to the maximum. 

• The thighs should be almost horizontal with back of the knee touching 

the vertical surface of the chair and also don't allow the knees to bend.  

• The hands should rest on the thighs with palms facing down. 

• Anthropometer should be held at the back of the subject aligned to the 

vertebral column and bring down the movable cross bar on to the 

vertex and note the reading. 

 

Sitting eye height 

Vertical distance from the sitting surface to the inner canthus (corner) of the eye. 

Foot length   

Reading 1 ----------------cms  

Reading 2 ----------------cms                               Mean --------------------- cm 

Reading 3 ----------------cms  

   

 

Sitting height 

  

Reading 1 ----------------cms  

Reading 2 ----------------cms                               Mean --------------------- cm 

Reading 3 ----------------cms  

 



  

Method: 

• Ask the subject to sit erect with legs hanging freely at an angle of 90°. 

• The body stretched to the maximum. 

• The thighs should be almost horizontal with back of the knee touching 

the vertical surface of the chair and also don't allow the knees to bend.  

• The hands should rest on the thighs with palms facing down. 

• Mark the required landmarks. 

• Anthropometer should be held at the back of the subject aligned to the 

vertebral column and bring down the movable cross bar on to the inner 

canthus and note the reading. 

   

 

Sitting shoulder height 

Vertical distance from the seat surface to the acromion (the bony point of the shoulder). 

Method: 

• Ask the subject to sit erect with legs hanging freely at an angle of 90°. 

• The body stretched to the maximum. 

• The thighs should be almost horizontal with back of the knee touching 

the vertical surface of the chair and also don't allow the knees to bend.  

• The hands should rest on the thighs with palms facing down. 

• Mark the required landmarks. 

• Anthropometer should be held at the back of the subject aligned to the 

vertebral column and bring down the movable cross bar on to the 

acromion and note the reading. 

 

 

 

Sitting eye height 

  

Reading 1 ----------------cms  

Reading 2 ----------------cms                               Mean --------------------- cm 

Reading 3 ----------------cms  

 

Sitting shoulder height 

  

Reading 1 ----------------cms  

Reading 2 ----------------cms                               Mean --------------------- cm 

Reading 3 ----------------cms  

 

 

 



  

Sitting elbow height 

Vertical distance from the seat surface to the underside of the elbow. 

Method: 

• Ask the subject to sit erect with legs hanging freely at an angle of 

90°. 

• The body stretched to the maximum. 

• The thighs should be almost horizontal with back of the knee 

touching the vertical surface of the chair and also don't allow the 

knees to bend.  

• The hands should rest on the thighs with palms facing down.  

• Mark the required landmarks. 

• Anthropometer should be held at the back of the subject aligned to 

the vertebral column and bring down the movable cross bar on to 

the underside of elbow and note the reading. 

 

Weight Measurement 

Weight should be taken by means of standard weighing machine with fine accuracy. The 

weight should be taken barefoot. Body weight is measured in kilograms, which gives an idea 

of body mass. 

Method: 

• Ask the subject to stand with equal weight on both the feet. 

• Ask the subject to remove his/her shoes and stand erect at the center of machine platform, 

with arm hanging by the sides of the body. 

• The head of the subject should be forward.  

• Take care that the subject does not move while the measurement is being recorded.  

• Note the reading on the weighing scale. 

 

 

Sitting elbow height 

  

Reading 1 ----------------cms  

Reading 2 ----------------cms                               Mean --------------------- cm 

Reading 3 ----------------cms  

Weight (Total body)   

Reading  ----------------Kg  

   

   

 


