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INTRODUCTION
In the last edition of the Research Corner, gait speed 

was presented as a functional assessment tool for patients 
with cardiovascular and pulmonary (CVP) disease.  The 
benefits of this assessment tool included good reliabil-
ity, validity, and responsiveness, making it a useful tool 
for measuring outcomes in patients with cardiovascular 
and/or pulmonary conditions.  Additionally, gait speed is 
easy to measure, takes less than 2 minutes to complete, 
and requires minimal training for the tester. Outcomes of 
physical function may be enhanced by the use of tools 
that address other aspects of lower extremity performance, 
such as the Short Physical Performance Battery (SPPB).  
The SPPB is a simple test to measure lower extremity 
function using tasks that mimic daily activities.  The SPPB 
examines 3 areas of lower extremity function; static bal-
ance, gait speed, and getting in and out of a chair.  These 
areas represent essential tasks important for independent 
living and are thus an important outcome measure for 
patients with CVP disease.  

Detailed instructions for the SPPB are listed in Appen-
dix 1 and a sample score sheet is given in Appendix 2.  To 
assess static balance, the patient is asked to maintain up 
to 3 hierarchical standing postures for up to 10 seconds.  
First, the patient stands with feet together.  If the patient 
can maintain this posture for 10 seconds, he or she then 
performs a semi-tandem stance position.  If semi-tandem 
is held for 10 seconds, it is followed by a tandem stance 
posture.  For the 4 meter walk test, the patient is asked 
to walk at his or her comfortable speed across a 4 meter 
distance.  Timing starts on the “begin” command and 
ceases when one foot crosses the end of the course.  No 
room is provided for acceleration.  After assessment of gait 
speed, the patient is asked to stand from a standard chair 
without upper extremity assistance.  If the patient can 
stand 1 time, then he or she is instructed to complete 5 sit 
to stands as quickly as possible without upper extremity 
assistance.  The time taken to complete the 5 sit to stands 
is recorded.

Each subscale is scored 0-4 with 0 being “unable to 
complete the task” and 4 being the “highest level of per-
formance.”  Scores from each subscale are added to create 
a summary score between 0 and 12.  Table 1 lists how 
patients can be classified with severe, moderate, mild, or 
minimal limitations based on their SPPB scores.1      

Subscale scores can also be used separately.  Balance 
subscale performance can provide a quick screen of bal-
ance abilities.  Performance on the 4 meter walk test can 
be used to calculate gait speed.  The time in seconds to 
complete the 5 sit to stands can be used to assess lower 
extremity strength and power.2-4  As part of the Women’s 
Health and Aging Study, normative data on subscale per-
formance for the SPPB has been published and is available 
at http://www.grc.nia.nih.gov/branches/ledb/whasbook/
chap4/chap4.htm.  Therapists can use this information to 
gain more insight on their patients’ performance and to 
assist in writing goals.

      

Score Classification

0-3 Severe limitations

4-6 Moderate limitations

7-9 Mild limitations

10-12 Minimal limitations

Classification from Guralnik JM, Ferrucci L, Simonsick 
EM, Salive ME, Wallace RB. Lower-extremity function 
in persons over the age of 70 years as a predictor of 
subsequent disability. N Engl J Med. 1995;332:556-
561.

Table 1. Classification of Limitations Based on Short Physi-
cal Performance Score

Intended Population
The populations used to create and establish the SPPB 

were community dwelling older adults who participated 
in the Established Populations for Epidemiologic Studies of 
the Elderly (EPESE).  The subjects involved in this longitudi-
nal study were described as mostly Caucasian with higher 
than average education and income levels.1  However 
since the inception of the SPPB, it has been used success-
fully in more diverse populations.5-7  Investigators primarily 
have used community dwelling individuals when study-
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ing the SPPB.1,8,9  Only 1 article was found that involved 
patients in the acute care setting.10  

To this author’s knowledge, there are no published 
studies that have examined the psychometric properties 
of the SPPB in a specific population of patients with CVP 
diseases.  However, subjects with histories of CVP disease 
were included in many of the studies that established the 
psychometric properties of the SPPB.5,8,11  One example is 
in a study of 1002 women, 14.6% had a history of myo-
cardial infarction, 10.5% had a history of heart failure, and 
7% a history of a stroke.5  Another study was found that 
used SPPB to examine differences in function between 
individuals with peripheral arterial disease (PAD) and those 
without PAD.12  Based on this information readers should 
feel comfortable using the SPPB as an outcome measure for 
their patients with CVP disease, especially if the patients 
are community dwelling and/or older adults.   

Reliability
Across numerous studies, investigators have found the 

SPPB is a reliable tool.  In a group of 487 community 
dwelling older adults the Intraclass Correlation Coefficient 
(ICC) was equal to 0.82 across 2 sessions, 2 weeks apart,11  
Ostir et al5 found an ICC = 0.88-0.92 for 1002 older 
women.  The reliability of the subscale scores has also 
been examined.  Acceptable reliability has been shown for 
both the 4 meter walk time (ICC = 0.79)13and the 5 sit to 
stands subscale (r = 0.80)14  The reliability of the tandem 
stance, which is the most difficult balance posture of the 
SPPB, has been shown to have low reliability in 203 com-
munity dwelling Japanese Americans (r = 0.22).14  Since 
the balance subscale may have questionable reliability, 
therapists should be cautious in using only this score as 
an outcome measure.  A better choice would be to use the 
summary SPPB score or a different balance assessment tool 
if a specific measure of balance is required. 

Minimal Detectable Change
The SPPB can be a very useful tool for clinicians 

because investigators have determined its minimal detect-
able change, responsiveness and minimal clinically impor-
tant difference (MCID).  Perera et al15 combined informa-
tion from 3 data sets of older adults (n = 692) to calculate 
standard error of the mean (SEM) for the SPPB.  The SEM for 
the SPPB was 1.42 points.  Guralnik et al9 examined how 
SPPB score related to self- report disability, future nursing 
home admission, and mortality as part of the EPESE.  Their 
conclusion was that a 1 point change in SPPB score led to 
meaningful differences in the risk for future mortality and 
nursing home admissions. 

Responsiveness to Change
The SPPB has high predictive abilities in identifying 

those community dwelling older adults at greater risk for 
mortality, nursing home admission, hospitalization, and 
incidence of disability.6-8,16,17  Guralnik et al1 found that 
after adjusting for age, sex, and chronic health conditions, 
subjects with a SPPB score of 4-6 had a relative risk of 4.2 
to develop an activity of daily living (ADL) disability over 

a 4-year period in comparison to subjects who scored 10-
12 points.  Subjects with a score of 7-9, had a relative risk 
of 1.6 to develop an ADL disability over a 4 year period 
in comparison to subjects who scored 10-12 points.1  The 
SPPB score has also shown a relationship to compensatory 
strategies for mobility such as behavioral changes (walking 
less often, holding onto furniture), use of assistive devices 
(cane, walker, wheelchair), and human assistance.18  

Not only should a tool be able to distinguish between 
individuals with different levels of function and predict the 
risk for future adverse events, but it should also be able to 
measure improvements following an intervention.  Various 
investigators have demonstrated that the SPPB is responsive 
to changes following an exercise-based intervention.19-21 In 
a randomized control study of 424 older subjects at risk 
for disability, individuals assigned to an exercise interven-
tion of aerobic, strength, balance, and flexibility training 
increased their SPPB by 0.7 points more  than the indi-
viduals who completed a educational intervention alone.19  
The SPPB is also responsive to changes that may take place 
following a medical event.  In a group of older females, 
those who experienced a myocardial infarction, stroke, or 
a hip fracture during a 3-year period had a greater decline 
in SPPB than those who did not experience these events.5   

One drawback of the SPPB is it may not be able to 
distinguish performance in high functioning patients.  In 
a study of 101 older adults, the SPPB and the 400 meter 
walk test were compared in their ability to discriminate 
physical performance.22  Thirty-six subjects scored in the 
minimal limitations range (10-12) of the SPPB.  When the 
400 meter walk test results of these 36 were examined, 
there was a wide range of performance with three being 
unable to complete the walk test and another 17 subjects 
with times greater than the median time of all 101 subjects.  
The investigators concluded that the 400 meter walk test 
may be a better test for high functioning patients and that 
the SPPB may have a ceiling effect.  

Validity
The validity of the SPPB was established as part of the 

EPESE.1,9  A decline in performance on the SPPB was found 
with age.  Participants age 90 or higher scored 2.11 points 
lower on the SPPB in comparison to participants in 71 to 
74 age range.9  Investigators also found that SPPB score 
shows a significant association with self reported mobility 
related and ADL related disability.1  The SPPB shows a rela-
tionship to other functional assessment tools such as the 
400 meter walk test.23  These studies validate that the SPPB 
measures important aspects of function in older adults.  

Minimal Clinically Important Difference
An anchor-based method was used by Perera et al15 to 

examine MCID for SPPB.  The investigators asked subjects, 
“Since your last quarterly visit, has there been any change 
in your mobility?”  Subjects responded using a 15 point 
scale with a range of -7 being a “very great deal worse,” 0 
being “no change,” and 7 being a “very great deal better.”  
If subjects reported a 2-3 point change in their mobility, 
this was considered a small change.  A self reported change 
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of 4-7 points was classified as a substantial change in 
mobility.  A change in the subject’s SPPB score of 0.54 was 
related to a small change in mobility and a change of 1.34 
was related to a substantial change in mobility.   

Suggestion for Use in the Clinic
The SPPB has many desirable qualities and should 

be an appealing outcome measure to physical therapists 
who manage patients with CVP disease.  The SPPB exam-
ines 3 important and separate aspects of lower extremity 
function.9  The test’s reliability and validity are high.  It is 
responsive to change and its MCID has been established.  
The SPPB only requires 5 to 10 minutes to complete9,11 so 
it can integrated into patient management without a high 
cost in time.

Integration of the SPPB into clinical practice can be a 
simple process.  An established area of the clinic with 15 
to 20 feet of open space can be used to test the 4 meter 
(13.12 feet) walk time.  If a therapist practices in the home 
health setting, enough room can be found in most rooms 
to complete the 4-meter walk test.  Any standard chair can 
be used to assess sit to stand performance.  To this author’s 
knowledge, no where in the literature has it been clari-
fied what chair height should be used to test sit to stand 
performance.  For consistency and reliability, only 1 type 
of chair should be used when testing sit to stand perfor-
mance.  If the therapist is in the home health setting, then 
the same chair in the patient’s home should be used during 
each testing session.  The balance subscale testing requires 
little space and can be performed almost anywhere.  For 
safety reasons, this author prefers to test the balance with 
the patient in front of a chair and requires the patient to 
wear a gait belt.     

Using the score sheet in Box 2, or a similar score, has 
benefits.  First, therapists can record test results from 2 
different sessions on 1 sheet of paper making it simple 
to track progress.  This score sheet can also help remind 
therapists to reassess SPPB performance when they see the 
bottom half of the page blank.  Second, the calculations 
to determine gait speed are listed on the score sheet giv-
ing therapists even more meaningful information on their 
patient’s performance.  Finally, space is provided to record 
the time in seconds the patient required to complete 5 sit 
to stands.  

In the last edition of the Research Corner, the benefits 
and ease of gait speed were highlighted.  One may ask if 
there are any additional benefits of completing the SPPB 
when gait speed can be measured in half the time.  As part 
of the EPESE, both gait speed and SPPB were found to pre-
dict future disability over 1 and 4 year periods.  The SPPB 
had better predictive abilities over the 1 year period, but 
the differences between SPPB and gait speed were mini-
mal over the 4-year period.8  Studenski et al11 found that 
both SPPB and gait speed had strong predictive abilities for 
decline in health status and function, but for one cohort of 
older adults in their study (individuals recruited from Vet-
erans Administration Network), the SPPB did a better job 
of predicting future hospitalizations than gait speed alone.  
In a group of 316 older Mexican Americans the SPPB did 

not provide any additional information over gait speed in 
predicting death during a 7-year period.24  The literature 
supports both SPPB and gait speed, but seems to indicate 
that the SPPB is more informative than gait speed alone.  
Considering the fact that the SPPB can be completed in 
about 5 to 10 minutes, in general this author would rec-
ommend completing the full SPPB over gait speed alone, 
especially when the therapist suspects deficits in lower 
extremity strength and power or balance.         

The SEM for SPPB is 1.42 points and the MCID ranges 
from 0.54-1.34 points.15  Using this information, therapists 
should feel confident that if a patient has a change in their 
performance by 1-2 points, this is a meaningful change.  
Tracking performance on the SPPB over time can provide 
a great way to measure progress with interventions or 
decline in lower extremity performance due to a change 
in health status.  This information can also be helpful to 
therapists in writing goals.  

While the SPPB has many benefits, there are limitations 
that need to be addressed.  The psychometric properties of 
the SPPB have not been well established beyond the com-
munity dwelling older adult population.  Therapists who 
practice in areas other than the outpatient setting will have 
to make their own decision on whether the test is appropri-
ate for their patients.  In this author’s experience the SPPB 
can be useful in the skilled nursing and acute care setting 
for patients that are independent ambulators.  The SPPB 
appears to have a ceiling effect for individuals who have 
high functional abilities.  This will limit the SPPB useful-
ness for individuals who are active and independent.  The 
ceiling effect may also give these patients and their thera-
pists a false sense of good health when in fact the patient 
may be beginning to have some functional declines that 
were not detected by the SPPB.  Therapists need to keep all 
these limitations in mind when deciding whether the SPPB 
is appropriate for their patients.  

CONCLUSION
In conclusion the SPPB offered many benefits such as 

being an inexpensive, reliable, valid, and sensitive tool 
with established MCID.  It has been used primarily in com-
munity dwelling older adults, but can be a beneficial tool 
to use in the management of patients with CVP disease. 

      
REFERENCES
1.  Guralnik JM, Ferrucci L, Simonsick EM, Salive ME, 

Wallace RB. Lower-extremity function in persons over 
the age of 70 years as a predictor of subsequent dis-
ability. N Eng. J Med. 1995;332:556-561.

2.  Jones CJ, Rikli RE, Beam WC. A 30-s chair-stand test 
as a measure of lower body strength in community-
residing older adults. Res Q Exerc Sport. 1999;70:113-
119.

3.  Bean JF, Kiely DK, Herman S, et al. The relation-
ship between leg power and physical performance 
in mobility-limited older people. J Am Geriatr Soc. 
2002;50:461-467.

4.  Bean JF, Leveille SG, Kiely DK, Bandinelli S, Guralnik 
JM, Ferrucci L. A comparison of leg power and leg 



Cardiopulmonary Physical Therapy Journal Vol 19 ❖ No 1 ❖ March 200820

strength within the InCHIANTI study: which influ-
ences mobility more? J Gerontol A Biol Sci Med Sci. 
2003;58:728-733.

5.  Ostir GV, Volpato S, Fried LP, et al. Reliability and sen-
sitivity to change assessed for a summary measure of 
lower body function: results from the Women’s Health 
and Aging Study. J Clin Epidemiol. 2002;55:916-921.

6.  Wolinsky FD, Miller TR, Malmstrom TK, et al. Four-
year lower extremity disability trajectories among 
African American men and women. J Gerontol A Biol 
Sci Med Sci. 2007;62:525-530.

7.  Ostir GV, Markides KS, Black SA, Goodwin JS. Lower 
body functioning as a predictor of subsequent disabil-
ity among older Mexican Americans. J Gerontol A Biol 
Sci Med Sci. 1998;53:M491-495.

8.  Guralnik JM, Ferrucci L, Pieper CF, et al. Lower 
extremity function and subsequent disability: consis-
tency across studies, predictive models, and value of 
gait speed alone compared with the short physical 
performance battery. J Gerontol A Biol Sci Med Sci. 
2000;55:M221-231.

9.  Guralnik JM, Simonsick EM, Ferrucci L, et al. A short 
physical performance battery assessing lower extrem-
ity function: association with self-reported disability 
and prediction of mortality and nursing home admis-
sion. J Gerontol. 1994;49:M85-94.

10.  Quadri P, Tettamanti M, Bernasconi S, Trento F, Loew 
F. Lower limb function as predictor of falls and loss of 
mobility with social repercussions one year after dis-
charge among elderly inpatients. Aging Clin Exp Res. 
2005;17:82-89.

11.  Studenski S, Perera S, Wallace D, et al. Physical per-
formance measures in the clinical setting. J Am Geriatr 
Soc. 2003;51:314-322.

12.  McDermott MM, Guralnik JM, Tian L, et al. Baseline 
functional performance predicts the rate of mobility 
loss in persons with peripheral arterial disease. J Am 
Coll Cardiol. 2007;50:974-982.

13.  Jette AM, Jette DU, Ng J, Plotkin DJ, Bach MA. Are 
performance-based measures sufficiently reliable for 
use in multicenter trials? Musculoskeletal Impairment 
(MSI) Study Group. J Gerontol A Biol Sci Med Sci. 
1999;54:M3-6.

14.  Curb JD, Ceria-Ulep CD, Rodriguez BL, et al. Perfor-
mance-based measures of physical function for high-
function populations. J Am Geriatr Soc. 2006;54:737-
742.

15.  Perera S, Mody SH, Woodman RC, Studenski SA. 
Meaningful change and responsiveness in common 
physical performance measures in older adults. J Am 
Geriatr Soc. 2006;54:743-749.

16.  Penninx BW, Ferrucci L, Leveille SG, Rantanen T, 
Pahor M, Guralnik JM. Lower extremity performance 
in nondisabled older persons as a predictor of subse-
quent hospitalization. J Gerontol A Biol Sci Med Sci. 
2000;55:M691-697.

17.  Onder G, Penninx BW, Ferrucci L, Fried LP, Guralnik 
J, Pahor M. Measures of physical performance and 
risk for progressive and catastrophic disability: Results 

from the Women’s Health and Aging Study. J Gerontol 
A Biol Sci Med Sci. 2005;60A:74-79.

18.  Hoenig H, Ganesh SP, Taylor DH, Pieper CF, Guralnik 
J, Fried LP. Lower extremity physical performance and 
use of compensatory strategies for mobility. J Am Geri-
atr Soc. 2006;54:262-269.

19.  Pahor M, Blair SN, Espeland M, et al. Effects of a 
physical activity intervention on measures of physical 
performance: Results of the lifestyle interventions and 
independence for Elders Pilot (LIFE-P) study. J Gerontol 
A Biol Sci Med Sci. 2006;61:1157-1165.

20.  Nelson ME, Layne JE, Bernstein MJ, et al. The effects of 
multidimensional home-based exercise on functional 
performance in elderly people. J Gerontol A Biol Sci 
Med Sci. 2004;59:154-160.

21.  Bean JF, Herman S, Kiely DK, et al. Increased Velocity 
Exercise Specific to Task (InVEST) training: a pilot study 
exploring effects on leg power, balance, and mobility 
in community-dwelling older women. J Am Geriatr 
Soc. 2004;52:799-804.

22.  Sayers SP, Guralnik JM, Newman AB, Brach JS, Field-
ing RA. Concordance and discordance between two 
measures of lower extremity function: 400 meter 
self-paced walk and SPPB. Aging Clin Exp Res. 
2006;18:100-106.

23.  Chang M, Cohen-Mansfield J, Ferrucci L, et al. Inci-
dence of loss of ability to walk 400 meters in a func-
tionally limited older population. J Am Geriatr Soc. 
2004;52:2094-2098.

24.  Ostir GV, Kuo YF, Berges IM, Markides KS, Otten-
bacher KJ. Measures of lower body function and risk 
of mortality over 7 years of follow-up. Am J Epidemiol. 
2007;166:599-605.



Cardiopulmonary Physical Therapy JournalVol 19 ❖ No 1 ❖ March 2008 21

Appendix 1. Directions for the Short Physical Performance Battery

Balance Subscale
Side by side – Patient will stand with feet together, side by side for up to 10 seconds.  Patient may use arms, 
bend knees or move body to maintain balance, but may not move feet.  First demonstrate the position to the 
patient.  Then stand next to the patient to help him or her into the side-by-side position.  Supply just enough 
support to the patient’s arm to prevent loss of balance.  When the patient has his or her feet together and is ready, 
let go and begin timing as you say, “Ready, begin.”  Stop the stopwatch and say “stop” after 10 seconds or when 
the patient steps out of position or grabs your arm.  If patient is unable to hold the position for 10 seconds, 
record results, and go to the next subscale.  If patient can maintain for 10 seconds, go onto the next posture.  

Semi-tandem – Patient will stand with feet together, the toes of one foot aligned with the midpoint of the 
other foot.  Follow the same directions as in the side by side stand.   If patient is unable to hold the position 
for 10 seconds, record results, and go to the next subscale.  If patient can maintain for 10 seconds, go onto 
the next posture.  

Tandem – Patient will stand with one foot in front of the other with the heel of the front foot in contact with 
the toes of the back foot.  Follow the same directions as in the side by side stand.  Record results, and go 
to the next subscale.  

Four Meter Walk Subscale 
Mark off a four meter (13.12 foot) course with two cones or pieces of tape.  The patient will start at one end 
of the course.  Instruct the patient to walk at their normal pace as if they are walking down the street or going 
to the store.  The patient will begin walking on the command “begin”.  Patient should walk past the other end 
of the course and not slow down until outside the four meter marker.  Start on “begin” and stop timing when 
one of the patient’s feet is all the way across the four meter marker.  Walk behind and to the side of the patient.  
Patients are allowed to use a cane or any other walking device they normally use.  Patient should repeat this 
walk twice, with the best time used for scoring.     
 

Sit to Stand Subscale 
Single Chair Stand – The patient should be seated in a standard height chair.  The patient should fold arms 
across chest and sit so feet are resting on the floor.  Ask the patient to stand while keeping arms folded across 
the chest.  If patient cannot stand without using arms, the test is over.  Record results on the score sheet.   
If patient can complete the stand, go onto the five chair stands.

Five Chair Stands – Instruct patient that you will now time how long it takes to complete five chair stands.    
Patient starts with arms folded across chest and sits so feet are resting on the floor.  On the command “begin”, 
patient should stand up straight as quickly as possible, sit back down and repeat for a total of five times.  
Count out loud as the patient completes each stand.  Start timing on “begin” and stop the stopwatch when 
the patient has straightened up completely for the fifth time.  Stop the test if the patient becomes tired, short 
of breath, uses arms, or one minute has passed without all five stands completed.  

Directions adapted from Guralnik JM, Ferrucci L, Pieper CF, et al. Lower extremity function and subsequent 
disability: consistency across studies, predictive models, and value of gait speed alone compared with the 
short physical performance battery. J. Gerontol A Biol Sci Med Sci. 2000;55:M221-231.
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Appendix 1. Score Sheet for the Short Physical Performance Battery

Date : ____________________________

Balance Score 
Unable to hold side by side stance for > 9 seconds 0 points
Side by side stance for 10 sec, but unable to hold semitandem for 10 sec 1 point
Semitandem for 10 sec, unable to hold full tandem for > 2 sec 2 points 
Full tandem for 3-9 sec  3 points
Full tandem for 10 sec  4 points

Walk Score (4 Meter or 13.12 feet) 
Unable to walk  0 points
If time is more than 8.70 seconds  1 point 
If time is 6.21 to 8.70 seconds Time 1: ________ 2 points
If time is 4.82 to 6.20 seconds  3 points
If time is less than 4.82 seconds Time 2: ________ 4 points

Chair Stand Score 
If the participant was unable to complete the 5 chair stands 0 points
If chair stand time is 16.7 seconds or more  1 point
If chair stand time is 13.7 to 16.6 seconds  2 points
If chair stand time is 11.2 to 13.6 seconds  3 points
If chair stand time is 11.1 seconds or less Time: ________  4 points

 Total Score   _________________    
 Converted Gait Velocity (13.12/time in seconds)*0.68 = mph) ______________   

Patient Name:         

Date : ____________________________

Balance Score 
Unable to hold side by side stance for > 9 seconds 0 points
Side by side stance for 10 sec, but unable to hold semitandem for 10 sec 1 point
Semitandem for 10 sec, unable to hold full tandem for > 2 sec 2 points 
Full tandem for 3-9 sec  3 points
Full tandem for 10 sec  4 points

Walk Score (4 Meter or 13.12 feet) 
Unable to walk  0 points
If time is more than 8.70 seconds  1 point 
If time is 6.21 to 8.70 seconds Time 1: ________ 2 points
If time is 4.82 to 6.20 seconds  3 points
If time is less than 4.82 seconds Time 2: ________  4 points

Chair Stand Score 
If the participant was unable to complete the 5 chair stands 0 points
If chair stand time is 16.7 seconds or more  1 point
If chair stand time is 13.7 to 16.6 seconds  2 points
If chair stand time is 11.2 to 13.6 seconds  3 points
If chair stand time is 11.1 seconds or less Time: ________  4 points

 Total Score ___________________
 Converted Gait Velocity (13.12/time in seconds)*0.68 = mph) ______________     

  


