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Introduction-Background about the test.

 The authors concluded that no single tool existed that could be applied 

reliably across a variety of different settings and populations.

 Muscular weakness and impaired balance are 2 physiological factors that have 

been consistently and independently associated with a high risk of falling in 

the older adults.

 The Minimal Chair Height Standing Ability Test (MCHSAT) is a fall-risk 

screening assessment tool, developed at the Australian Physiotherapy 

Association Conference, that measures the lowest chair height from which a 

person can stand. 

 The test requires a combination of muscular strength, balance, and 

coordination. 



Introduction-Initial evidence

Kwan MMS , Lin SI , Chen CH , Close JC , Lord SR . Minimal chair height standing ability is independently associated with falls in 
Taiwanese older people. Arch Phys Med Rehab. 2011; 92  (7): 1080-1085

 OBJECTIVE: To determine whether a test of minimal chair height standing (MCHS) ability is an important predictor of fall risk 
in community-dwelling older people living in Taiwan, and whether poor performance in this test is associated with impaired 
sensorimotor functioning, balance, and mobility in this group.

 SETTING: Community based.

 PARTICIPANTS: Community-dwelling participants (N=280; mean age, 74.9y).

 MAIN OUTCOME MEASURES: The MCHS test, which measures the lowest height from which a participant can stand; the 
Physiological Profile Assessment (PPA); and a range of functional balance and mobility tests.

 RESULTS:

 The fallers had significantly higher MCHS scores compared with the nonfallers: 29.7±9.0 and 25.0± 9.2cm

 Fallers also had significantly higher PPA fall risk scores than nonfallers and performed significantly worse in tests of reaction time, 
standing and leaning balance, and alternate stepping ability.

 Discriminant function analysis revealed that poor performance in the MCHS and high PPA scores were both independently and 
significantly associated with falls. These 2 variables correctly classified 64.5% of participants into faller and nonfaller groups. 
Participants who reported regular squatting performed significantly better in the MCHS test, and multiple regression analysis
revealed that impaired knee extension strength, poor single-leg stance ability, and reduced leaning balance were independent 
predictors of poor MCHS.

 CONCLUSIONS: In this study, MCHS was an independent risk factor for falls. It is a functional test similar to deep squatting and 
underpinned by strength and balance. Because the MCHS is quick to administer, it may have scope for clinical application.



Objective and Hypothesis

Objective

 Primary objective of this study was to determine the validity (sensitivity and 

specificity) of the MCHSAT and assess its feasibility for use with an elderly 

Canadian cohort. 

 The secondary objective was to produce specific MCHSAT guidelines and 

threshold test performance values to provide clinicians with a fall-risk 

screening tool for older adults.

Hypothesis:

 We hypothesized that the sensitivity and specificity of the test would be 

higher than 75%, making it a valid test for use with this population. 



Method-Study Design

 Type of study: Retrospective Cohort

 Power Calculation: 162 participants required

 1 tailed hypothesis of a medium effect size of 0.52

 Error Probability of 0.05



Method- Participant Recruitment

 Written invitation via e-mail to 10 independent living facilities, 5 assisted 

living facilities, and 3 senior centers across British Columbia, Canada.

 Meetings with recreation managers from 5 independent living facilities, 2 

assisted living facilities, and 3 senior community centers.  

 All 10 facility managers gave permission to conduct research in their building 

and provided specific dates for data collection to take place.

 A total of 168 male and female volunteers were recruited via poster 

advertisements placed across these facilities, as well as in person through 

presentations and information sessions held at the settings mentioned 

previously.



Method- Inclusion and exclusion

 Criteria for participation included being 65 years or older, the ability to walk 

independently, and a Mini-Mental Score Examination (MMSE) score higher than 

19. 

 All participants provided written informed consent following approval by the 

Institutional Human Ethics Research Board. The rights of all participants were 

protected.



Method- Data Collection

 Data were collected over 8 weeks (May-July, 2012). 

 Data Collection: each participant recruited, data were collected over a 45-

minute time frame.

 Assessment Included

 Baseline Assessment

 Physical Characteristics

 Fall hx and consequences

 MCHSAT Performance



Methods- Baseline Assessment

 Written questionnaire

 Personal health hx: Lower limb arthritis, hip fracture, hip replacement, 

diabetes, hypertension, cardiac disease, stroke, cancer, PD, and respiratory 

problems.

 Instrumental Activities of Daily Living Questionnaire

 MMSE



INSTRUMENTAL ACTIVITIES OF DAILY 

LIVING SCALE (IADL)



Mini Mental Status Exam



Method- Physical Characteristics

 Mass

 Height

 Shank Length

 MCHSAT Performance was adjusted for shank length

 Adjusted MCHSAT=(MCHSAT*mean shank length (gender))/(participants shank 

length)



Method-Fall Hx and Consequences

 Definition used:

 “when you suddenly find yourself on the ground, without intending to get there, 
after you were in either a lying, sitting or standing position”

 Statement used

 “We all fall from time to time…In the past 1 year, have you fallen? If yes, how 
many times?”

 Classified as fallers: 1 or more falls in the past year 

 Follow up for those who have fallen

 Severity and consequences of the fall: hip fracture, wrist fracture, etc.

 Setting: shower, bedroom, etc.

 Situation cleaning, getting dressed, etc.



Other Follow Up Questions

 Follow up questions for fallers:

 Did you talk to your Doctor about it?

 Did you stop doing things/activities after the fall?

 If no:

 Do you ever lose your balance or stumble?

 Has anyone ever told you to use a cane or a walker?



Method- MCHSAT Performance

 Chair 

 a starting seat height of 47 cm (18.5 inches)

 moveable seat that could be lowered by increments of 5 cm (1.96’’)

 Initial position: feet flat hip-width apart on the floor, toes aligned directly 

under knees, and arms folded across chest.

 Attempts:

 3x from each position beginning at the highest seat height of 47 cm

 1-2 min rest between attempts

 Success: arms across their chest throughout the entire movement to a 

standing position without using the back of their legs to help by pushing up 

against the chair as a means of assistance



Method-Statistical Analysis

 Kolmogorov-Smirnov test as well as histograms: for normality of distribution 

of data

 Independent sample t test: mean differences in MCHSAT performances 

(absolute and adjusted) and physical characteristics between fallers and non-

fallers

 ROC Curve and area under the curve: obtain sensitivity and specificity values

 Sensitivity: defined as the proportion of individuals who are “fallers” whom the 

screening test labels positive. 

 specificity of a test refers to the probability that a person who is a “nonfaller” will 

have a negative test. 



Results-Participants Characteristics



Results- MCHSAT Performance, Age, BMI, 

Gender, and Falling History



Results-Prediction of Fall Status by 

MCHSAT Performance



Results- Sensitivity and 

Specificity

 Optimal MCHSAT performance for 

identifying fallers was 34 cm (AUC = 

0.72, 95% CI: 0.63-0.82).

 Sensitivity: 75%

 Specificity: 62



Results- Inability to perform MCHSAT

 24/167 unable to complete it

 22 (92%) classified as fallers

 9 (38%) reported suffering skeletal fractures due to falling, 

 21 (88%) using an AD



Discussion-Appropriate Screening Tool

 According to study: 

 Noninvasive and short in duration and require no excessive effort.

 Must be challenging enough to discriminate between individuals with different 

levels of strength and balance.

 MCHSAT meets these criteria the performance is dependent on the amount of force 

participants can generate over a period of 1 to 3 seconds as they rise from a sitting 

position to that of standing, indicating that this test is effective without being physically 

strenuous.

 As a clinician you also want it to be a good quality measures.



Discussion Good Quality Measure

 How feasible is the measure? (time/cost) 

 How portable is the measure? What equipment is needed ?

 Is performance better than self-report ?

 Has measure been evaluated in my “population” or setting ?

 What dimensions of risk / balance are captured ?  

 Can I get better info using a set of measures ?

 Who needs to do the test ?  What is the training ?

 How easily can results be interpreted?

 How should I use test findings in documentation ?



What makes a good measure?

 Validity:  Does it measure what it says it does?

 Reliability: is measurement consistent across test times? Across  

testers?

 Sensitivity (Sn):  how well does it “rule out” Dx

 Specificity (Sp):  how well does it “rule in” Dx

 Cut Score:  value that best differentiates faller/nonfaller

performance

 Pre-Test Probability (PrTP):  actual prevalence (falls 30-40%)

 Post Test Probability (PoTP): how much do test results change 

estimate of risk of falls

 Minimal Detectable Change (MDC):  beyond influence of error

 Minimal Clinically Important Difference (MCID): Did intervention 

make a difference?



Results-compared to other tools

Test Cut-off Sn Sp

MCHSAT 75% 62%

TUG (Lusardi, 2016) 12 sec 31% 85%

SLS (Lusardi, 2016) 12.7 sec 63% 49%

Tinetti(Knobe 2016) <20 45% 69%

Mediolateral 

Sway

NA NA NA

Tandem 

Stance (Lusardi, 2016)

30 sec 56% 65%

FROPCom

fall screening 

tool

3/4 67.1% 66.7%



Conclusion

 MCHSAT performance was shown to be an effective instrument for identifying 
fallers regardless of participants’ gender, age, weight, and BMI This provides 
evidence of the practicality of the test in that it can be conducted in multiple 
settings where it is common to find patients/residents of a variety of 
populations and physical characteristics. 

 Compared with other fall-risk screening instruments of similar practicality 
(eg,Timed Up and Go, one-leg stand, functional reach, and Tinetti balance), the 
MCHSAT has shown a lower refusal rate (n = 1; 0.59%), 25 which provides strong 
evidence that older Canadian adults will accept the MCHSAT without fear of 
falling or injury.

 By simply recognizing people who are not able to stand up from a chair of 34 
cm, the MCHSAT would identify 75% of fallers.

 MCHSAT performance of > 47 cm = Very high risk of falling

 The prevalence of falling in the subgroup of participants who could not 
complete any part of the MCHSAT was 3 times the prevalence of falling in the 
general North American older population.



Take Home Message

 MCHSAT performance of > 47 cm = Very high risk of falling

 MCHSAT performance of 34 to 47 cm = High risk of falling

 MCHSAT performance of < 34 cm = Low risk of falling

Very High Risk of Falling: directed toward fall-prevention programs with the 

purpose of improving muscular strength and balance, improving their quality 

of life, decreasing their risk of falling, and consequently reducing cost to the 

health care system.



Questions


