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Motion Sensitivity Test (MST)

· Measures motion-provoked dizziness during a series of sixteen quick head or body position changes
1) Sit to supine

2) Supine to (L) sidelying

3) Supine to (R) sidelying

4) Supine to sit

5) (L) Dix-Hallpike

6)  Head up from (L) Dix-Hallpike position

7) (R) Dix-Hallpike 

8) Head up from (R) Dix-Hallpike position

9) Sitting with head tipped to (R) knee

10) Head up from (L) knee

11) Sitting with head tipped to (R) knee

12) Head up from (R) knee

13) Head turns while sitting

14)  Sitting head tilts

15) 180( turn to (R) in standing

16) 180( turn to (L) in standing

· Scoring: 1 point= 5-10 s of dizziness, 2 points= 11-30 s, 3 points = >30 s

· Patient also instructed to rate intensity of dizziness on scale from 0-5 (0= no dizziness, 5= severe dizziness)

· MST used as guide for exercise prescription and also as on outcome measure

· Research by Akin & Davenport (2003) revealed:

· Sensitivity= 100%

· Specificity= 80%

· Test-retest reliability: ICC= .98 when test-retest within 90 min of each other

      ICC= .96 when test-retest within 24 hrs of each other

· Interrater reliability: ICC= .99

· Conclusion: The MST has good validity & is a useful measurement tool for clinicians

Berg Balance Scale (BBS)

· Consists of 14 items to assess balance and mobility:
1) Sitting to standing
2) Standing unsupported
3) Sitting unsupported
4) Standing to sitting
5) Transfers
6) Standing with eyes closed
7) Standing with feet together
8) Reaching forward with outstretched arm
9) Retrieving object from floor
10) Turning to look behind
11) Placing alternate foot on stool
12) Standing with one foot in front
13) Standing on one foot
· Scoring: A score of 4 indicates that the patient performs the movement independently and holds the position for the prescribed amount of time or completes the task within the allotted time frame. 0= unable to perform the task. A description of the criteria for scoring each task is provided with the test.

· Much research has been performed on the various aspects of the BBS:

· Internal consistency

· 14 clients > 65 y/o videotaped while performing the BBS. Cronbach’s alpha for total score = 0.96 (individual items 0.72- 0.94). Correlations= 0.38-0.94 (Cole et al, 1994)

· Intra-rater reliability

· ICC= .98 (Bogle Thorbahn & Newton, 1996)

· 4 therapists rated the above-mentioned video, one week later. ICC= 0.99 for total score, 0.71-0.99 on individual items (Cole et al, 1994)

· Inter-rater reliability

· ICC= .98 (Bogle Thorbahn & Newton, 1996)

· 6 therapists rated the evaluations of the same 14 clients. ICC= 0.99 for total score and 0.71-0.99 for individual items

· Test-retest reliability

· ICC= 0.98 (Bogle Thorbahn & Newton, 1996)

· Criterion Validity= correlation of BBS to other fxnl measurement tools

· BBS & Barthel Index: Pearson r= 0.67, n= 31

· BBS & Fugl-Meyer motor and balance scales: r= 0.62-0.94, n= 60

· BBS & TUG: r= -0.76, n= 31

· BBS & Emory Fxnl Ambulation Profile: r= -0.60, n= 28

· BBS & Tinetti: r=0.91, n = 31

· BBS and Dynamic Gait index: Spearman coefficient= 0.67, n= 44

(Bogle Thorbahn & Newton, 1995)

· Predictive Power

· 113 elders followed for 12 mo were classified as having 0, 1 or >2 falls during that time period.  It was found that a BBS score of <45 was predictive of multiple falls (Cole et al, 1994)

· Sensitivity= 64% and Specificity= 90% using cutoff score of 45/56

Timed Up and Go (TUG)

· Instructions: Stand up from armchair, walk 3 meters at a usual everyday pace, turn around, return to chair and sit down again.
· Scoring: the examiner measures the amount of time it takes for the patient to complete this task.
<10 seconds: normal neurologically intact patients who are independent with balance and mobility

10-20 seconds: generally indicates beginning balance problems

>30 seconds: indicates difficulty functioning in the community
· Research on the TUG (Fritz et al, 2002):
1) Intra-rater reliability: ICC= 0.99
2) Inter-rater reliability: ICC= 0.99
3) Test-retest reliability: ICC= 0.56
4) Construct validity:
· TUG vs. Gait Speed: Pearson r= 0.75, n= 40
· TUG vs. Postural Sway: r= -0.48, n= 40
· TUG vs. Step length: r = -0.74, n= 40
· TUG vs. Barthel: r= -0.79, n= 60
· TUG vs. Fnxl Stair climbing: r = 0-0.59, n= 40
· TUG vs. Step frequency: r= -0.59, n= 40
· Moderate correlation of TUG with BBS and DGI
Dynamic Gait Index (DGI)

· Consists of 8 tasks, for each task the lowest category that applies is marked:
1) Gait level surfaces

Instructions: Walk at your normal speed from here to the next mark (20’)

(3) Normal: Walks 20’, no assistive devices, good speed, no evidence for imbalance, normal 

      gait pattern

(2) Mild gait impairment: Walks 20’, uses assistive devices, slower speed, mild gait  

     deviations

       (1) Moderate impairment: Walks 20’, slow sped, abnormal gait pattern, evidence for 

            imbalance

                      (0) Severe impairment: Cannot walk 20’ without assistance, severe gait deviations or 

                            imbalance

2) Change in gait speed
Instructions: Begin walking at your normal pace (for 5’), when I tell you “go,” walk as fast as you can (for 5’). When I tell you “slow,” walk as slowly as you can (for 5’).

(3) Normal: Able to smoothly change walking speed without loss of balance or gait deviation.    

      Shows a significant difference in walking speeds between normal, fast and slow speeds

(2) Mild impairment: Is able to change speed but demonstrates mild gait deviations, or no gait 

      deviations but unable to achieve a significant change in velocity, or uses an assistive 

      device. 

(1) Moderate impairment: Makes only minor adjustments to walking speed, or accomplishes a 

      change in speed with significant gait deviations, or changes speed but loses significant 

      gait deviations, or changes speed but loses balance and is able to recover and continue 

      walking.

(0) Severe impairment: Cannot change speeds, or loses balance and has to reach for wall or be 

     caught. 

3) Gait and horizontal head turns
Instructions: Begin walking at your normal pace.  When I tell you to “look right,” keeping walking straight, but turn your head to the right.  Keep looking to the right until I tell you, “look left,” then keep walking straight and turn your head to the left.  Keep you head to the left until I tell you, “look straight,” then keep walking straight, but return your head to the center.

(3) Normal: Performs head turns smoothly with no change in gait

(2) Mild impairment: Performs head turns smoothly with slight change in gait velocity, i.e., 

     minor disruption to smooth gait path or uses walking aid.

(1) Moderate impairment: Performs head turns with moderate change in gait velocity, slows 

     down, stagers but recovers, can continue to walk.

(0) Severe impairment: Performs tasks with severe disruption of gait, i.e., stagers outside 15” 

     path, loses balance, stops, reaches for wall.

4) Gait with vertical head turns
Instructions: Begin walking at your normal pace.  When I tell you to “look up,” keep walking straight, but tip your head and look up.  Keep looking up until I tell you, “look down.” Then keep walking straight and turn your head down.  Keep looking down until I tell you, “look straight,” then keep walking straight, but return your head to the center.

(3) Normal: Performs head turns with no change in gait. 

(2) Mild impairment: Performs task with slight change in gait velocity, i.e., minor disruption 

      to smooth gait path or uses walking aid.

(1) Moderate impairment: Performs task with moderate change in gait velocity, slows down, 

     staggers but recovers, can continue to work.

(0) Severe impairment: Performs task with severe disruption of gait, i.e., staggers outside 15” 

     path, loses balance, stops, reaches for wall.

5) Gait and pivot turns
Instructions: Begin walking at your normal pace.  When I tell you to “turn and stop,” turn as quickly as you can to face the opposite direction and stop.

(3) Normal: Pivot returns safely within 3 seconds and stops quickly with no loss of balance.

(2) Mild impairment: Pivot turns safely in > 3 seconds ad stops with no loss of balance.

(1) Moderate impairment: Turns slowly, requires verbal cuing, requires several small steps to 

     catch balance following turn and stop

(0) Severe impairment: Cannot turn safely, requires assistance to turn and stop

6) Stepping over obstacle
Instructions: Begin walking at your normal speed.  When you come to the shoebox, step over it, not around it, and keep walking.

(3) Normal: Is able to step over the box without changing gait speed; no evidence for    

      imbalance

(2) Mild impairment: is able to step over box, but must slow down and adjust steps to clear 

      box safely.

(1) Moderate impairment: is able to step over box but must stop, then step over.  May require 

      verbal cuing

(0) Severe impairment: Cannot perform without assistance.

7) Step around obstacles
Instructions: Begin walking at your normal speed.  When you  come to the first cone (about 6’ away), walk around to the right side of it.  When you come to the second cone (6’ past first cone), walk around it to the left.

(3) Normal: Is able to walk around cones safely without changing gait speed; no evidence of 

      imbalance.

(2) Mild impairment: Is able to step around both cones, but must slow down and adjust steps 

      to clear cones

(1) Moderate impairment: Is able to clear cones but must significantly slow speed to 

     accomplish task or requires verbal cuing

(0) Severe impairment: Unable to clear cones, walks into one or both cones, or requires 

     physical assistance

8) Steps
Instructions: Walk up these stairs as you would at home (i.e. using the rail if necessary).  At the top, turn around and walk down.

(3) Normal: Alternating feet, no rail

(2) Mild impairment: Alternating feet, must use rail.

(1) Moderate impairment: Two feet to a stair; must use rail.

(0) Severe impairment: Cannot do safely.

· Scoring: 24: max score

                     21 (+/-) 3: mean score for healthy elders

                     <15: usually indicative of fallers

· Research on the DGI (Shumway-Cook, A, Woollacott M, 1995):
· Sensitivity= 66.7% when predictive probability of > 0.5 used to designate a faller
· Specificity= 61.5% when predictive probability of > 0.5 used to designate a faller
· Correlation between the BBS & DGI: Spearman rank order r= 0.71 p= <0.1
· The BBS & DGI agree 63% of the time
· The DGI is a more sensitive tool for identifying people with vestibular disorders who are at an increased risk for falls
Multi-directional reach test (MDRT)

· Assesses a patient’s limits of stability by measuring the amount of forward reach (FR), backward reach (BR), right reach (RR), and left reach (LR) 

· The patient’s total hand excursion is measured in inches along a yardstick affixed to a telescoping tripod

· Scoring: 10 inches: the “norm”, > 6 inches: predictive of falls

· Interclass correlation for the MDRT were FR= 0.942, BR= 0.929, RR= 0.0926 and LR= 0.0947

· Reliability: ICC = 0.92

· Internal consistency (Cronbach’s alpha) = 0.842

      (Newton, R.A., 2001)
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