Supplementary material
Details of methodological considerations for assessment of selected physical capability measures
a) Walking speed and timed get up and go test
	
	Walking speed
	TImed get up and go (TUG) test

	Commonly used protocols
	Time taken to walk a specified short distance recorded and then usually converted to speed (in m/s).

Common variations in protocol:
Starting position: seated; standing stationary (static); moving (dynamic)
Distance: range of distances used including: 4m; 6m; 8 feet; 10m
Pace: normal; comfortable; as fast as possible; slow
No. of trials: 1, 2 or 3 (with most studies using only 1 trial and those with >1 trial using fastest or average speed)

	Time taken to complete the following is recorded: from a seated start, the participant is instructed to stand up from the chair, walk 3m to a line (or other marker), cross the line, turn around, walk 3m back to chair and sit down again.  Study participants are usually permitted to use a walking aid if required.

Common variations in protocol(1):
Chair: Height of chair used varies between studies
Pace: Usually normal but in some studies participants have been instructed to walk quickly
No. of trials: 1 trial is usually conducted, but a practice trial is sometimes permitted
Timing: In some studies timing starts when the assessor says ‘go’ or ‘start’ and in other studies timing starts when participant stands up

	Protocol recommended by NIH toolbox
	Time taken to walk 4m from a standing start recorded. One practice and two timed trials undertaken (one at usual pace and one as ‘quickly as possible’)
	Not included in toolbox

	Reports of validity and reliability
	See references(2-5)
	See references(1,4,6-8)

	Equipment required
	Tape measure; tape (to mark out distance); stopwatch
	Chair (with arms); tape measure and tape (to mark out 3m); stopwatch

	Exclusion criteria
	Unable to walk unaided (if people with walking aids are excluded)
Unable to stand
	Inability to rise from a chair and walk without assistance from another person (although use of walking aids usually permitted)
Performance limiting problems (e.g. fear of falling)

	Other measurement considerations
	Need to ensure that there is enough space
	Need to ensure that there is enough space

	Underlying functions
	LOCOMOTOR FUNCTION
Lower body strength and power; balance; energy; control of movement(9)
	LOCOMOTOR FUNCTION
Lower body strength and power; balance; coordination

	Other relevant information
	Reference values provided in studies by Bohannon and colleagues(10,11)

Impact of variations in protocol on measures recorded reviewed by Graham et al(12)  Influence on walking speed of allowing participants to use a walking aid investigated by Weiss et al(13)

	Test introduced by Podsiadlo and Richardson in 1991 as a modified version of a clinical measure of balance in older people and originally scored 1 to 5 based on observer’s assessment of participant’s likelihood of falling during the test(6).
Reference values provided in a study of 527 older community-dwelling subjects by Pondal and del Ser(14).
Study by Viccaro et al suggests that TUG may not add to information provided by walking speed when predicting health outcomes but may provide additional information for other purposes especially as it involves transitioning between different tasks(15).
Influence of type of chair used on TUG performance in older people(16).
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b) Chair rising and grip strength
	
	Chair rising
	Grip strength

	Commonly used protocols
	Participants start seated and then are timed standing up and sitting back down a specified number of times OR the number of times the participant is able to rise from a chair and sit back down again in a specified time is recorded.  

Participants are usually encouraged to complete the test as fast as they can and are told to keep their arms folded.

Common variations in protocol: 
No. of rises performed: If participants are asked to complete a specified number of rises they are usually asked to perform 5 or 10, although very old participants may be asked to demonstrate simply whether they can stand once from a chair unaided
Timing: In some studies timing starts when the assessor says ‘go’ or ‘start’ and in other studies timing starts when the participant stands up for the first time.  In studies where a set number of rises are performed timing can be stopped when the participant stands for the last time or more commonly when the participant is fully seated back in the chair for the final time.
	While seated participants are asked to squeeze the handle of a dynamometer as hard as they can (to elicit maximal performance) and the strength (i.e. muscle force) achieved is recorded (usually in kilograms, pounds or Newtons).

A review of protocols used to assess grip strength has been conducted by Roberts et al(17)
Common variations in protocol: 
No. of trials: Often 2 or 3 attempts are undertaken per hand with the maximum or average value achieved used in analyses
Hands used: In some studies grip strength is measured in the dominant hand only but in many studies it is recorded in both hands
Dynamometer: A range of different hydraulic and electronic dynamometers are available to measure grip strength, the most commonly used is the Jamar dynamometer
Position of the body: Range of different positions for the wrist, forearm, elbow and shoulder reported, see Roberts et al(17) 



	Protocol recommended by NIH toolbox
	Not included in toolbox
	Adapted from the protocol of the American Society of Handy Therapy.  Participants sit in a chair with their feet on the ground and their elbow bent to 90 degrees, their arm against the trunk and wrist at neutral.  They are then instructed to squeeze a dynamometer which they are given to hold in their hand (Jamar Plus Digital recommended) as hard as they can for a count of three.  A practice trial is conducted followed by one recorded trial in each hand.

	Reports of validity and reliability
	Systematic review of reliability of the chair rise test (including 5 rises) reports that in most settings reliability is good to high(18).
	See references(17,19-22)


	Equipment required
	Chair (without arms); stopwatch
	Handgrip dynamometer; Chair with arms

	Exclusion criteria
	Inability to stand; Severe cardiorespiratory disease or untreated hypertension; Hip or knee replacement or other severe problems with hips or knees
	Unable to use hands (e.g. due to hand osteoarthritis); recent surgery to the hands; swelling, inflammation, severe pain or recent injury to hands; high blood pressure

	Other measurement considerations
	There are differences in the number of chair rises it is appropriate to ask people of different ages to complete. 
Floor effects may occur at older ages as an increasing percentage of participants find themselves unable to perform the test(23)
	Most dynamometers have different handle settings to allow for variation in the size of people’s hands.
If multiple dynamometers are used within a study these will need to cross-calibrated.  Some form of calibration will also be required for cross-study comparisons.

	Underlying functions
	STRENGTH AND LOCOMOTOR FUNCTION
Lower body muscle power and strength; balance, coordination; cardiovascular and respiratory fitness (especially where test involves undertaking 10 rises) (24-27)
	STRENGTH specifically isometric (upper body) muscle strength



	Other relevant information
	Findings from work undertaken while developing the NIH toolbox suggest that this test may not have sufficient discriminatory power at younger ages and because of this and the fact that the test does not measure only lower body strength it was not included in the NIH toolbox.  However, it may still be a useful marker of healthy ageing.

Reference values for older populations reported in a study by Bohannon(28).
	It has been reported that grip strength and measures of lower body strength (such as knee extension strength) reflect a common underlying construct and that it is appropriate to characterise muscle strength, with caution, using a limited number of measures(29-31).  As a result we have chosen not to include knee extension strength in these guidelines.  However, as the correlation between grip strength and knee extension strength decreases with increasing age, if costs and time allow for more than one test of strength to be included in a data collection, knee extension strength should also be considered.

Influence of allowing participants to select their own hand position reported by Boadella et al(32).  A number of comparisons of different dynamometers have been reported(33-35).

Reference values reported in a number of studies(35-37). 





c) One leg stand, tandem stands and pegboard test	
	
	Flamingo stand/ One leg stand (OLS)
	Tandem stands
	Pegboard test

	Commonly used protocols
	Participants are instructed to stand on one leg (often with arms crossed over body) and timed until they lose their balance (i.e., stance foot shifts or lifted foot is replaced on the floor) 

Common variations in protocol(38,39):
Maximum time: Usually 30s, but could be 5s, 15s, 45s, 60s or > 60s
Floor surface: hard or foam
No. of trials: ranges from 1 to 5 (using either maximum or average of all trials)
Eyes: open or closed (or two trials performed with eyes open in first trial and eyes closed in second trial)
Shoes: on or off (sometimes both)
Leg used: preferred/self-selected, dominant or non-dominant, or both sides

	Participants are timed performing a sequence of different standing positions of increasing difficulty: 
1. side by side (also called Romberg)
participant stands with feet placed together side by side 
2. semi-tandem
participant stands with the side of the
        heel of one foot touching the big toe of  
the other foot 
3. tandem stand (Sharpened Romberg)
participant stands with the heel of one foot in front of and touching the toes of the other foot
Only those participants successfully able to perform one stand for 10s are asked to perform the subsequent stand in the sequence.

Common variations in protocol(40):
Maximum time: Each of the 3 stands usually performed for up to 10s whereby maximum test time is 30s but this varies
Floor surface: hard or foam
Eyes: open or closed
Shoes: on or off
	Participants are seated and timed placing and/or removing a set number of pegs from a set of holes in a pegboard.

Common variations in protocol:
Number of pegs and holes: Number varies between studies, 9 or 25 holes and pegs often used
Hand used: preferred/self-selected, dominant or non-dominant, or both
Instructions: Remove or place pegs or do both 
Order of peg placement: Pegs to be placed in a specified order or placed in order of participant’s choosing
Assessment: Time to complete task or number of pegs inserted within a set time, with or without penalties






	Protocol recommended by NIH toolbox
	Participant assumes and maintains up to 5 poses each for 50 seconds. The sequence of poses is: eyes open on a solid surface, eyes closed on solid surface, eyes open on foam surface, eyes closed on foam surface, eyes open in tandem stance. Postural sway is recorded for each pose using an accelerometer that the participant wears at waist level.
	See OLS stands (NIH toolbox combines elements of an OLS with tandem stands)
	Time taken for participant to accurately place and remove 9 plastic pegs into a plastic pegboard recorded.  One practice and one timed trial performed for each hand. 

	Reports of validity and reliability
	See references (including review by Yim-Chiplis and Talbot)(41-43)
 
	See references (including review by Yim-Chiplis and Talbot)(41,43,44)
	See references(45-50) 

	Equipment required
	Stopwatch
	Stopwatch
	Pegboard (molded dish with set number of holes and same number of pegs); stopwatch

	Exclusion criteria
	Unable to stand or walk unaided 
	As for OLS stands
	Severe cognitive or comprehension deficits that prevent participants from following verbal commands; Hand injuries 

	Other measurement considerations
	Ceiling effects at younger ages. Floor effects at older ages.

	As for OLS stands
	-

	Underlying functions
	BALANCE 
Muscle strength, core stability, vestibular function, central nervous system function, vision, somatosensory system(41,51)
	As for OLS stands
	DEXTERITY
Fine manual dexterity; information processing; coordination 

	Other relevant information
	Wide variability in performance, especially in older populations where even many healthy adults are unable to stand on one leg for even a few seconds.  Greater reliability and sensitivity to ageing in tests with eyes open(39).

Reference values reported(38,42).

Several different scales for the measurement of balance have been proposed and widely used(52,53).
	In very old populations these stands may be more appropriate than the OLS.
	Reference values reported(48,50,54)

Influence of handedness on test performance(55).

A range of different tests of dexterity are used in studies(46).
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