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Abstract
Introduction: Six-minute walk test has been a recommended valid and reliable tool used for
functional capacity assessment. American Thoracic Society (ATS) had stated that there are no
global standards in interpreting 6-minute walking distance (6MWD) as a one-time measurement of functional assessment, which may be caused by population differences and various
6MWT technique utilized in previous studies. Single time cut off is required to evaluate functional status at the start of a program as a baseline for further follow-up evaluations. It is then a
necessity to determine these cut off points in every country/race.
Methods:The study was performed on healthy subjects, sedentary lifestyle, age 18-50, Indonesian ethnicity (Mongoloid race). Recorded data were 6 minute walking distance,also body
height and weight. Predicted walking distance based on gender is obtained by calculating walk
distance, body weight, body height, gender and subject age in Nury’s predicted walk distance
formula. Data is analysed with SPSS 20, utilizing independent T-test.
Results:As much as 123 subjects (58 males, 65 females) were included in this study. Mean
walking distance for males is 581,98 meters, while females are 516,80 meters, and these differences were statistically significant. Walking distance cut off point between gender were compared. In male subjects, actual walking distance were taken as normalif >483 meters, poor if
434-483 meters, and very poor <434 meters. As for female subjects, normal when >442 meters,
poor when 405-442 meters, and very poor in distance <405 meters. General percentage cut off
point in comparison to predicted walking distance was categorized into normal, poor and very
poor subgroups. Normal percentage was >85%, poor when distance is 77-85%, and <77%
categorized as very poor.
Conclusion:There are varying cut off points for walking distance in both males and females.
Percentage cut off point as compared to predicted walking distance were not differentiated
between genders.
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Abstract
Pendahuluan: Uji jalan 6-menit (6-Minute Walk test, 6MWT) merupakan uji yang
direkomendasikan sebagai uji yang reliabel dan valid untuk mengukurkapasitas fungsional
orang dewasa dengan penyakit paru obstruktif kronis (PPOK). American Thoracic Society (ATS)
menyatakan belum ada standar global untuk menginterpretasikan jarak tempuhhasil 6 MWT
sebagai status fungsional pada sekali pengukuran, yang kemungkinan disebabkan oleh perbedaan
populasi dan metode 6MWT yang digunakan di penelitian-penelitian sebelumnya. Cut off point
sekali pengukuran diperlukan untuk mengetahui status fungsional pada awal suatu program
karena menjadi dasar saat evaluasi berikutnya. Setiap negara/ras dianjurkan membuat nilainya
masing-masing.
Metode: Penelitian dilakukan pada subyek sehat (tidak memiliki gangguan kardio respirasi,
muskuloskeletal, dan neuromuskular), sedenter, berusia 18-50 tahun, etnis Indonesia (ras Mongoloid). Data yang diambil yaitu tinggi badan, berat badan, dan jarak tempuh yang dihasilkandari
6MWT. Nilai prediksi jarak tempuh berdasarkan gender diperoleh dengan mengkalkulasikan
jarak tempuh, berat badan, tinggi badan, gender, dan usia subyek pada rumus prediksi jarak
tempuh Nury. Data dianalisis menggunakan SPSS 20, menggunakan uji T tidak berpasangan.
Hasil: Sebanyak 123 subyek (58 laki-laki, 65 perempuan) disertakan dalam penelitian ini. Rerata
prediksi jarak tempuh pada subyek laki-laki yaitu 581,98 meter, sedangkan rerata pada subyek
perempuan yaitu 516,80 meter. Tampak perbedaan yang bermakna secara statistik. Hasil
persentase pada predik sijarak tempuh sesuai gender tidak didapatkan perbedaan bermakna
pada subyek laki-laki terhadap perempuan, yaitu 99,98%. Cut off point jarak tempuh dibedakan
berdasarkan gender laki-laki dan perempuan dan dikategorikan menjadi kelompok normal,
poor, dan very poor. Pada subyek laki-laki, jarak tempuh aktual dikategorikan normal bila >483
meter, poorbila 434-483 meter, very poor bila<434 meter. Pada subyek perempuan, jarak tempuh
aktual dikategorikan normal bila >442 meter, poor bila 405 meter – 442 meter, very poor bila<405
meter. Cut off point persentase terhadap nilai prediksi jarak tempuh, tidak dibedakan pada
subyek laki-laki dan perempuan, dan terbagi atas tiga kelompok, yaitu normal, poor, dan very
poor. Persentase normal yaitu >85%, poor yaitu 77% - 85%, very poor yaitu<77%.
Kesimpulan: Terdapat cut off point yang berbeda untuk jarak tempuh subyek laki-laki dan
perempuan. Cut off point persentase terhadap nilai prediksi jarak tempuh tidak dibedakan pada
subyek laki-laki maupun perempuan.
Keywords: cut off point, 6-minute walk test, Indonesian, Mongoloid.

Introduction
6-Minute Walk Test (6MWT) is a recommended valid
and reliable test to measure functional capacity of adults
with Chronic Obstructive Pulmonary Disease (COPD).1-3
Morard4 had reported that 6 MWT could be utilized in
otherchronic disabilities due to cardiovascular and respiratory etiologies besides COPD. The utilization of 6MWT to
evaluate stroke patients were also common in clinical practice.5 Dunn5 reviewed 127 articles that reported 6MWT in
stroke survivors. 6MWT has become a commonly used functional capacity assessment for various disorders, be it from
cardiorespiratory, musculoskeletal or even neuromuscular
etiologies.
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Walking distance is the main output of 6MWT. There
are several instruments which could be used to further analyze the walking distance, which includes percentage prediction of walking distance,6 Minimal Clinically Important Difference (MCID),1,7,8 and predicted VO2 max. For both predicted walking distance and VO2Max is obtained using a
linear regression formula which incorporates walking distance and other variables as predictors.8-11 MCID then compares actual walking distance before and after intervention.
American Thoracic Society (ATS)1 had stated that there
was no global standard to interpret 6-minute walking distance as an assessment of functional capacity in a single
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measurement, which could be affected by population differences and 6MWT methods utilized in previous studies.
Therefore, it is then recommended to explore these cut off
points in every country/race.This study is aimed to obtain
cut off point for walking distance, which includes actual
walking distance and comparison of walking distance against
the predicted value for Indonesian (Mongoloid race) in
6MWT at a single measurement. It’s also known that no
previous studies had ever discussed a single measurement
walking distance. Besides being the simplest measurement,
walking distance cut off point itself could be used even before incorporating it into a formula, making it one choice of
variables available for evaluation.
Single measurement cut off point is required to obtain
baseline information on functional status in order to show
changes during follow-up examination. This study was performed on healthy subjects, aligned with the Guidelines for
Cardiac Rehabilitation and Secondary Prevention Programs12
which recommended healthy subject reference values. This
study did not discuss predicted cut off point of VO2-Max
and MCID, as MCID is regarded as an evaluation which
compares 6MWT results before and after intervention.
Methods
The study was only performed after obtaining ethical
clearance (No. 460/PT02.FK/ETIK/2009) on December 21st,
2009. Data was obtained in 2010, with healthy subjects,
adopts sedentary lifestyle, and age ranging from 18 to 50
years old. Subjects were also verified to be of Indonesian
ethnicity (Mongoloid race). Other data that were taken includes body height, body weight, and 6 minute walking distance from 6MWT. All subjects had signed the informed
consent.
Healthy subjects criteria comprises of subjects without
cardiorespiratory, musculoskeletal, and neuromuscular disorders. Screening of cardiorespiratory disorders were carried out with electrocardiography (EKG) and spirometry. On
the other hand, musculoskeletal and neuromuscular disorders were screened with anamnesis and physical examination. Body Mass Index (BMI) of subjects were all in normal
range according to WHO.13
Number of subjects were calculated with three approaches. (1) Using the rule of thumb, 5 to 10 subjects for
every independent variables, and thus yields 80 subjects.
(2) Utilizing a linear regression formula with independent
variables accounted. There were 8 independent variables,
with á=5%, â=20%, and R2 25%, yielded a total of 54 subjects. (3) Using a one-sample situations for a population
proportion (two-sided test), with 95% confidence intervals,
90% power, 65% anticipatory proportion, and initial proportion based on the study as much as 40%. These calculations
then gave an estimation of 113 subjects. In this study, the
final number of subjects used were 123 subjects.
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Data Analysis
Data was analyzed in SPSS 20. Descriptive data was
presented along with values from independent T-Test, the
same follows for predicted walking distance based on gender, and percentage walking distance against predicted walking distance based on gender.Predicted walking distance
based on gender was obtained by calculating walking distance, body weight, body height, gender, and age incorporated to Nury’s predicted walking distance11: 586,254 + 0,622
BW (kg) – 0,265 BH (cm) – 63,343 gender* + 0,117 age.
In order to obtain the percentage values based on gender, actual walking distance is compared with predicted walking distance, and are presented in percentage for each gender.
Results
Study results were presented in five different tables.
Subject characteristics used in the study are displayed on
table 1. Table 2 shows predicted walking distance based on
age, while table 3 shows percentage predicted walking distance based on age. Actual walk distance in 6MWT for both
genders were shown in table 4. Lastly, table 5 presents the
percentage prediction of total 6 MWT walking distance.
Table 1. Subject Characteristics Based on Age, Height, Body
Weight, BMI, Total Distance
Variables
Age (years)
- Male
- Female
Height (cm)
- Male
- Female
Weight (kg)
- Male
- Female
Body Mass Index (kg/m2)
- Male
- Female
Total distance (m)
- Male
- Female

n

Mean (SD)

P value

58
65

26.78 (7.03)
21.92 (5.50)

<0.001

58
65

165.47 (6.23)
155.22 (4.44)

<0.001

58
65

58.58 (7.33)
52.18 (5.35)

<0.001

58
65

21.34 (1.81)
21.64 (1.82)

0.364

58
65

581.89 (49.41)
516.72 (37.40)

<0.001

*independent sample t-test

Age of males in the study ranges from 18 to 45 years
old, while their female counterpart was 18 to 42 years old.
Both groups demonstrated that subject age were still in the
range of 18 to 50 years old. Subject Body Mass Index (BMI)
was all categorized as normal. Males achieved a walking distance of 581,98 meters, and females on the other hand was
516,72 meters.
Table 2 shows predicted walking distance which was
calculated based on Nury’s formula, which was a derivation
of a linear regression calculation.
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Table 2. Predicted Total Distance Based on Gender
Variables

Mean (SD)

Predicted total walking distance
(meter)
- Male
- Female

p value*

581.98 (3.81)
516.80 (3.00)

<0.01

*independent sample t-test

Table 3. Percentage to Predicted Total Distance Based on Gen
der
Variables

Mean (SD)

p value*

Percentage to predicted total distance
(%)
- Male
- Female

99.98 (8.51)
99.98 (7.15)

0.995

*independent sample t-test

Table 3 presents percentage of predicted walking distance based on gender, and there was no significant difference between them.
Table 4. Summary of the Interpretation of Actual Walking
Distance of 6MWT
Variables
Actual walking distance
(meter)
- Male
- Female

Criteria (rounded)

Interpretation

>483 m
434 m - 483 m
<434 m
>442 m
405 m - 442 m
<405 m

Normal
Poor
Very poor
Normal
Poor
Very poor

Table 4 presents normal values with ROC. There are
three subgroups for each gender.
Cut off point of walking distance was made different
for males and females. Both were divided into three subgroups, that is normal, poor, and very poor
Table 5. Percentage to Predicted Total Distance of 6MWT
Variables
Percentage to predicted
total distance (%)

Criteria (rounded)
>85%
77 % - 85%
<77%

Interpretation
Normal
Poor
Very poor

Normal values were presented based on achieved walking distance and percentage to predicted total distance of
6MWT.
Percentage cut off point to predicted total distance were
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not compared to gender, and were categorized into three subgroups, namely normal, poor, and very poor.
Discussion
Aligned with the study aims to obtain cut off point of
actual walking distance and percentage to predicted walking
distance, the five result tables accommodates those aims.
Discussion will then begin with the finding of cut off point
for actual walking distance.
Result table 1 showed walking distance as a direct output of 6MWT. The actual walking distance is the foundation
of a single measure cut off point in 6MWT. Walking distance
were also shown to differ between genders, therefore cut off
point were made different for males and females.
Table 1 also had shown variables required to calculate
predicted walking distance, utilizing the formula devised in
the main study,11 that resulted in predicted walking distance
formula (Nury’s formula) as follows: 586,254 + 0,622 BW (kg)
– 0,265 BH (cm) – 63,343 gender* + 0,117 age.
Table 2 shows predicted walking distance based on gender. The predicted walking distance was calculated based on
predicted walking distance for Indonesian (Mongoloid race).11
The mean predicted walking distance for males was 581,98
meters, while females 516,80 meters. A statistically significant
difference were found for these values.
The formation of these cut off points then require percentage walking distance to its prediction. This was shown
in table 3, where the percentage to the prediction were displayed for each gender. As a result, 99,98% for both males
and females subjects were obtained, and there was no statistically significant difference between them.
Cut off point discussion begins from walking distance,
and then percentage of walking distance to its predicted values. Table 4 shows cut off point for walking distance for each
gender. The actual walking distance were obtained through
6MWT and was categorized as normal, poor, and very poor.
In male subjects, actual walking distance were taken as normal when value is >483 meters, poor in 434-483 meters, and
very poor < 434 meters. As for female subjects, range was
generally lower, normal when >442 meters, poor when 405442 meters, and very poor in distance <405 meters.
Finally, table 5 demonstrates cut off point percentage to
its predicted walk distance without gender comparison. The
result was then categorized into three subgroups, normal,
poor and very poor. Normal percentage was >85%, poor when
distance is 77-85%, and <77% categorized as very poor.
Singh had only made two groups,14 while in this study
three subgroups were formed, that normal was up until ± 2
SD, poor if between < -2 to -3 SD, and very poor when it’s
lower than -3SD. Percentage cut off point to predicted walking distance were also calculated in the same fashion. However, the study results on table 3 had shown that there are no
significant difference between genders, and thus there were
only one normal values which was also categorized into three
J Indon Med Assoc, Volum: 68, Nomor: 8, Agustus 2018
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subgroups. This study had also succeeded to formulate cut
off point for normal actual walking distance and percentage
walking distance to its predicted 6MWT walking distance.
There is no literature that has reported the actual cut off
point from the 6MWT in a single measure. Therefore this
study could be an initial observation, and further could be
made towards gait speed. Percentage cut off point to percentage walking distance to predicted has already been reported by Gosselink to predicted walking distance by Paul
Enright. The predicted formula was devised so that a single
measurement could be interpreted. Gosselink had only made
one cut off point. The value ± 85% was mentioned to be of a
good value.6 In accordance with the recommendation of ATS1
and previous research reports,15, 16 they had mentioned that
anthropometry plays a significant role in 6MWT, and thus is
the origin of Indonesian predicted formula (Mongoloid).
The capability of gait speed in depicting general conditions and predict various clinical outputs had been reported
previously.17 Gait speed as a parameter has been considered
as the best,18 reliable, valid,19 sensitive,20 and also specific,21
as it correlates with functional capacity of an individual.22
The change in functional and psychology could also be reflected by their gait speed. Besides these characteristics, it
could also predict future health status.23, 24 Therefore studies
had reported that gait speed could be the “sixth vital sign”
for all patients alongside with blood pressure, heart rate,
respiratory rate, temperature, and pain.17
Walking distance is a direct output of 6MWT. The distance achieved in 6 minutes also reflects their gait speed.
There has been no agreement on gait speed obtained by
6MWT. ATS protocol used a 30-meter track with vocal cues
to assist subject in walking the furthest possible for six minutes, back and forth, as fast as possible, but they were allowed to reduce speed or even rest in cases of dyspnea.1
This same protocol was adopted by Guyatt,10and in Sri
Ramachandra University for 6MWT.25
Enright, with older adult subjects had only requested
them to walk and achieve their furthest walking distance. At
every minute, their guiding technicians were only allowed to
give standard comments such as, “Good work, continue”,
and not with any other phrases.26
In contrast, Troosters, Gooselink, Decramer, allowed
their older healthy adult subjects to walk as fast as possible
to achieve their furthest distance. This study uses healthy
subjects and recommended them to walk fast, with stable
speed, as they are expected to enter a steady state with Borg
12-13, or in healthy persons with heart rate 120x/minute.27
One of the main benefits reported in this study, is to
provide an actual 6MWT cut off point which had never been
reported and percentage to predicted walking distance. This
report is the first report to provide actual walking distance.
Whereas percentage to predicted walking distance, Gosselink
had only provided one cut off point for Caucasians. The
normal values in this study then had provided cut off points,
J Indon Med Assoc, Volum: 68, Nomor: 8, Agustus 2018

categorized in three subgroups. Furthermore, the study was
also performed in healthy subjects, which goes in accordance to healthy reference values as found in general guidelines.12
Healthy subjects in this study were also considered as
a limitation, as it was limited to 50 years old, without disorders originating from cardiorespiratory, musculoskeletal, or
neuromuscular, thus requires careful observation when used
for other age groups. The recorded gait speed was then categorized as fast walking. Six-minute walking test at its application, could be used in the older population,28, 29 or other
subjects with disorders from cardiorespiratory,30-32 musculoskeletal,33, 34 or neuromuscular origins,35, 36 which obviously
had slower walking speed or even intermittent resting periods.
The normal values reported in this study could then be
used as a reference value for further studies, and thus could
obtain other variable values such as age, gait speed, and
afterwards could be the basis of other race research on
6MWT walking distance.
References
1.
2.
3.

4.

5.

6.
7.

8.

9.
10.

11.

12.

13.
14.

Society AT. ATS statement: guidelines for the six-minute walk
test. Am J Respir Crit Care Med. 2002;166:111-7.
Enright PL. The six-minute walk test. Respiratory Care.
2003;48:783-5.
Rasekaba T, Lee AL, Naughton MT, Williams TJ, Holland AE.
The six-minute walk test: a useful metric for the cardiopulmonary patient. Internal Medicine Journal. 2009;39:495-501.
Morard MD, Besson D, Laroche D, Naaim A, Gremeaux V, Casillas
JM. Fixed-distance walk tests at comfortable and fast speed: potential tools for the functional assessment of coronary patients?
Annals of Physical and Rehabilitation Medicine. 2017;60:13-9.
Dunn A, Marsden DL, Nugent E, Van Vliet P, Spratt NJ, Attia J, et
al. Protocol variations and six-minute walk test performance in
stroke survivors: a systematic review with meta-analysis. Stroke
Res Treat. 2015;2015:484813.
Gosselink R, Troosters T, Decramer M. Exercise testing: why,
which and how to interpret. Breathe. 2004;1(2):121-9.
Bohannon RW, Crouch R. Minimally clinically important difference for change in 6-minute walk test distance of adults with
pathology: a systematic review. J Eval Clin Pract. 2016:1-5.
Nusdwinuringtyas N, Laksmi W, Bachtiar A. Healthy adults maximum oxygen uptake prediction from a six minute walking test.
Med J Indones. 2011;20:195-200.
Enright PL, Sherrill DL. Reference equation for six-minute walk
in healthy adults. Am J Respir Crit Care Med. 1998;158:1384-7.
Cahalin L, Pappagianopoulos P, Prevost S, Wain J, Ginns L. The
Relationshipof the 6-Min Walk Test to Maximal Oxygen Consumption in Transplant Candidates With End-Stage Lung Disease. Chest. 1995;108(2):452-9.
Nusdwinuringtyas N, Widjaja L, Yunus F, Alwi I. Reference equation for prediction of a total distance during six-minute walk test
using Indonesian anthropometrics. Acta Medica Indonesiana.
2014;46(2):90-6.
Guidelines for Cardiac Rehabilitation and Secondary Prevention
Programs. 5th ed. Rehabilitation AAoCaP, ‘Williams MA,
Roitman JL’Williams MA, Roitman JL’. Champaign: Human
Kinetics; 2004.
Gibson RS. Principle of Nutritional Assessment. New York: Oxford; 2006.
Singh G. Determination of cutoff score for a diagnostic test. The

393

Six Minute Walking Distance Cut-off Point in Indonesian (Mongoloid) Population
Internet Journal of Laboratory Medicine. 2006;2(1):1-4.
15. Iwama AM, Andrade GN, Shima P, Tanni SE, Godoy I, Dourado
VZ. The six-minute walk test and body weight-walk distance
product in healthy Brazilian subjects. Braz J Med Biol Res.
2009;42:1080-5.
16. Alameri H, Al-Majed S, Al-Howaikan A. Six-min walk test in a
healthy adult Arab population. Respir Med. 2009;103(7):10416.
17. Fritz S, Lusardi M. White paper: “walking speed: the sixth vital
sign”. Journal of Geriatric Physical Therapy. 2009;32(2):2-5.
18. Wade D. Measurement in neurological rehabilitation. Oxford:
University Press; 1992.
19. Richards CL, Olney SJ. Hemiparetic gait following stroke. Part
II: Recovery and physical therapy. Gait Posture. 1996:149-62.
20. Van Iersel MB, Munneke M, Esselink RA, Benraad CE, Olde
Rikkert MG. Gait velocity and the Timed-Up-and-Go test were
sensitive to changes in mobility in frail elderly patients. J Clin
Epidemiol. 2008;61:189-91.
21. Harada N, Chiu V, Damron-Rodriguez J, Fowler E, Siu A, Reuben
DB. Screening for balance and mobility impairment in elderly
individuals living in residential care facilities. Phys Ther.
1995;75:462-9.
22. Perry J, Garrett M, Gronley JK, Mulroy SJ. Classification of
walking handicap in the stroke population. Stroke 1995;26:9829.
23. Studenski S, Perera S, Wallace D. Physical performance measures
in the clinical setting. J Am Geriatr Soc. 2003;51:314-22.
24. Purser JL, Weinberger M, Cohen HJ. Walking speed predicts
health status and hospital costs for frail elderly male veterans. J
Rehabil Res Dev. 2005;42:535-46.
25. Venkatesh N, Thanikachalam S, Murthy JS, Maiya A, Kumar SK,
Sridevi S. Six minute walk test: a literary review. Sri Ramachandra
Journal of Medicine. 2011;4(1):30-4.
26. Enright PL, McBurnie MA, Bittner V, Tracy RP, McNamara R,
Arnold A, et al. The 6-min walk test a quick measure of functional status in elderly adults. Chest. 2003;123:387-98.
27. Pescatello LS. American College of Sport’s Medicine: Guidelines
for Exercise Testing and Prescription. 9th ed. Philadelphia:
Wolters Kluwer, Lippincott Williams & Wilkins; 2014.
28. Duncan MJ, Mota J, Carvalho J, Nevill AM. An Evaluation of

394

29.

30.

31.

32.

33.

34.

35.

36.

Prediction Equations for the 6 Minute Walk Test in Healthy
European Adults Aged 50-85 Years. PLoS ONE. 2015;10(9):1-9.
Sperandio EF, Arantes RL, Matheus AC, Silva RP, Lauria VT,
Romiti M, et al. Intensity and physiological responses to the 6minute walk test in middle-aged and older adults: a comparison
with cardiopulmonary exercise testing. Brazilian Journal of Medical and Biological Research. 2015;48(4):349-53.
Ferreira PA, Ferreira PP, Batista AKMS, Rosa FW. Safety of the
Six-Minute Walk Test in Hospitalized Cardiac Patients.
Internacional Journal of Cardiovascular Sciences. 2015;28(1):707.
Cipriano Jr G, Bernardelli GF, Arena R, Oliveira LVF, Valdez F,
Branco JNR. Cardio-respiratory responses of the 6-minute walk
test in patients with refractory heart failure during the preoperative period for heart transplant surgery. Monaldi Arch Chest Dis.
2010;74:64-9.
Holland AE, Dowman L, Fiore Jr J, Brazzale D, Hill CJ, McDonald
CF. Cardiorespiratory responses to 6-minute walk test in interstitial lung disease: not always a submaximal test. BMC Pulmonary Medicine. 2014;14:1-8.
Ateef M, Kulandaivelan S, Tahseen S. Test–retest Reliability and
Correlates of 6 minute Walk Test in Patients with Primary Osteoarthritis of Knees. Indian Journal of Rheumatology.
2016;11(4):192-6.
Dobson F, Benell KL, Hinman RS, Abbott JH, Roos EM. Recommended performance-based tests to assess physical function in
people with hip or knee osteoarthritis. Melbourne, Australia:
Osteoarthritis Research Society International (OARSI) NHMRC
Program Grant #631717 the Arthritis Australia and States &
Territory Affiliates Grant 2012 University of Otago DSM Dean’s
Bequest Grant Australian Research Council Future Fellowship
2012:15-6.
Knak KL, Andersen LK, Witting N, Vissing J. The 2- and 6Minute Walk Tests in Neuromuscular Diseases: Effect of Heart
Rate Correction on the Learning Effect. Int J Phys Med Rehabil
2017;5(4):1-5.
Montes J, McDermott MP, Martens WB, Dunaway S, Glanzman
AM, Riley S, et al. Six-Minute Walk Test demonstrates motor
fatigue in spinal muscular atrophy. Neurology. 2010;74:833-8.

J Indon Med Assoc, Volum: 68, Nomor: 8, Agustus 2018

