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Abstract 
▼ 
The main purpose of this study was to determine 
the association between the 6-min walk test dis-
tance (6MWTD) and physical functional capacity 
(PF) in primary care patients, as well as in obese 
individuals. We studied 351 subjects (age = 
56.8±14.6 years; BMI=29.4±5.7kg/m2; 68% 
women), including 141 obese subjects (BMI ≥ 
30kg/m2), recruited in 10 different family prac-
tices. Physical (PCS) and mental component sum-
mary of the health-related quality of life (HRQOL) 
and the 8 sub-scores were measured using the 
Short Form-36 Health Survey. Anthropometry, 
vital signs and physical testing were measured 
according to standardized protocols. Recreational 

Introduction 
▼ 
The 6-min walk test (6MWT) is a sub-maximal 
test, currently used in clinical practice and 
research because it is inexpensive, simple, well-
tolerated and validated in several populations [1, 
3, 6, 8, 18, 22, 33, 39, 43]. The 6MWT reflects phys-
ical fitness, since its associations with muscular 
strength and maximal aerobic capacity are well 
known in the literature [3,14,15,28,49]. 
The 6MWT is also widely described as reflecting 
functional capacity in the literature [1,10, 
18, 22, 24]. While some authors define functional 
capacity as the ability to undertake physically 
demanding activities of daily living, others use 
broader definitions encompassing the areas of 
physical, mental, and social functioning [43]. 
Beyond the semantic debate, it would be inter-
esting to know if the 6MWT distance (6MWTD) 
is independently associated with the various 
components of the functional capacity (physical, 
mental and social). 
Health-related quality of life (HRQOL) has been 
defined as embracing a wide range of physical 

physical activity (LPA) and sedentary levels were 
determined using the Canadian Community 
Health Survey. In a stepwise multivariate analy-
sis, 65 % of the 6MWTD variance was explained 
by PF of the HRQOL, age, quadriceps strength, 
number of chronic diseases, LPA categories, BMI, 
resting heart rate, PCS, height and TV-viewing 
categories in primary care subjects. In the obese 
individuals, PF, age, quadriceps strength and BMI 
explained 57% of the 6MWTD variance. In these 
2 groups, 44 % of the 6MWTD variance is 
explained by PF only. To conclude, the 6MWTD is 
strongly associated with PF of the HRQOL. Thus, it 
adequately reflects physical limitations in daily 
life activities of primary care patients, including 
obese individuals. 

and psychological characteristics (and limita-
tions) that describe a person’s functional capaci-
ties [27]. It also appraises the satisfaction of 
patients with current functional levels as com-
pared to what they view as the ideal [27]. The 
6MWTD appears to be associated with the physi-
cal component of the HRQOL in the elderly and in 
subjects with morbid obesity, cardiovascular dis-
eases and bronchiectasis, but less with the mental 
component [4,23,24,34,48]. Consequently, it is 
assumed in the literature that the 6MWT reflects 
physical functional capacity and impaired quality 
of life [16,18,21]. 
The 6MWT distance is also associated with several 
socio-demographic (sex, age), anthropometric 
(weight, height, body mass index (BMI)) and phys-
iological factors (physical fitness and capacity, 
comorbidities, cognitive deficit, resting heart rate, 
smoking status) in healthy and unhealthy adults 
[10–12, 14, 17–19, 28, 33, 36, 40]. The influence of 
physical activity and sedentary levels on 6MWTD 
is unclear since some studies found moderate 
associations [5,23,28,29] and others did not 
[9,11,20,49]. 

http://dx.doi.org/  10.1055/s-0034-1398533  
http://dx.doi.org/  10.1055/s-0034-1398533  
mailto:marie-france.langlois@usherbrooke.ca
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Consequently, the associations of the 6MWT in specific popula-
tions (healthy, elderly, subjects with specific illness) have been 
extensively studied. However, to our knowledge no data are 
available in a population with various health statuses as primary 
care patients. In addition, data are missing on the association 
between 6MWTD and functional capacity, physical activity and 
strength in class I to III obese individuals, since such studies have 
been performed only in women [28] or in subjects with morbid 
obesity [12,48]. 
Thus, the main purpose of this study was to determine whether 
the 6MWTD is independently associated with functional capac-
ity in primary care patients, as well as in the subgroup of obese 
individuals. We also sought to identify other independent asso-
ciations between the 6MWTD and socio-demographic, anthro-
pometric, physiological and behavioral (physical activity and 
sedentary levels) factors in these 2 populations. 

Materials and Methods 
▼ 
Population 
The data used for this study was part of a prospective interven-
tional study [2]. Briefly, 439 patients were recruited for the 
interventional study in 10 different Family Medicine Groups 
(FMGs) within the territory of the Integrated University Health 
Network of the Centre hospitalier universitaire de Sherbrooke 
(CHUS) and the Université de Sherbrooke, between 2009 and 
2012. 
To be included in the “targeted diseases group”, patients had to 
have hypertension, dysglycemia or diabetes in addition to a 
BMI ≥ 25 kg/m2 and having seen a physician at least 4 times in 
the last 2 years. Patients were included in the “regular follow-up 
group” if they had seen a physician at least twice during the last 
2 years and did not have targeted chronic diseases. Patients were 
excluded if they had a diagnosis of cancer in the last 5 years 
(except skin cancer) or any condition having an impact on 
weight or lifestyle (e. g. eating disorder, Crohn’s disease, etc.). For 
our analyses, only subjects who have performed the 6MWT 
were included (n =351, including 139 in the targeted diseases 
group and 212 in the prevention group). The lack of physical 
space in some FMGs explains why some subjects did not per-
form the 6MWT. Each subject provided written informed con-
sent to participate in the study. The project was approved by the 
Institutional Ethics Review Board of research on humans of the 
CHUS and the Université de Sherbrooke, and meets the ethical 
standards of the journal [25]. 

Medical history and socio-demographic data 
The socio-demographic data and smoking status were self-
declared in a questionnaire. A trained research coordinator 
reviewed medical charts for the following chronic diseases: 
hypertension, dyslipidemia, type 2 diabetes, heart or lung dis-
ease, sleep apnea, anxiety, depression and arthritis/osteoarthri-
tis. The total number of chronic diseases was calculated by 
summing each chronic disease status cited above. 

Anthropometric measures and body composition 
Height was obtained to the nearest 0.1 cm using a stadiometer, 
and weight was measured to the nearest 0.1 kg with a calibrated 
scale (Tanita TBF-310®). BMI, calculated using weight (kg) 
divided by squared height (m2), was used to categorize subjects 
with obesity (BMI ≥ 30 kg/m2). Fat mass (FM) was measured by 

bipolar electric bioimpedance (Tanita TBF-310®). Standing foot-
to-foot electric bioimpedance has been shown to be reliable 
compared to underwater weighing and to conventional supine 
tetrapolar bioimpedance [7,44]. 

Physical fitness 
The 6MWT was administered on an indoor 20-m corridor, 
according to the American Thoracic Society recommendations 
[1]. The subjects were instructed to walk the longest distance in 
6 min, i. e. they had to walk as fast as possible in 6 min. After 
6 min, the distance covered was measured to the nearest meter. 
The calibrated JAMAR® hand dynamometer was used to assess 
the grip strength [37,38]. According to the manufacturer’s 
instructions, subjects sat with their shoulders adducted and 
neutrally rotated and elbow flexed at 90 °, and had to squeeze as 
hard as they could. The best result of 3 measurements was 
recorded and the average of the results each arm was used for 
analyses. Peak isometric quadriceps strength has been evaluated 
with hand-held force dynamometers (MicroFET2®, Hoggan 
Health Industries®). Differences between hand-held dynamom-
etry and the gold standard isokinetic testing were found to be 
minimal according to a systematic review of literature [45]. In 
order to reduce the bias induced by the testers’ strength [32], 
subjects sat with the evaluated leg placed at 120 ° and were 
instructed to push as strong as possible for 5 s against the hand-
held dynamometer retained by a band attached to a chair. The 
best result of 3 measurements was recorded, and the average of 
both leg results was used for analyses. 

Recreational physical activity and sedentary levels 
Recreational physical activity and sedentary levels were evalu-
ated using a questionnaire from Statistics Canada for the Cana-
dian Community Health Survey [47]. Subjects were asked about 
recreational physical activity over the past 3 months (duration 
and frequency) and the amount of time they spent watching TV 
during a normal week (categorical range duration). The physical 
activity index (PAI), expressed in kcal/kg/day, was calculated by 
summing the energy expenditure of each activity, as recom-
mended by Statistics Canada [46]. Energy expenditure is calcu-
lated as: (duration ×frequency ×metabolic equivalent of the 
physical activity)/91 days. The total score was used to categorize 
subjects as inactive ( <1.5kcal/kg/d), moderately active (1.5 
to < 3 kcal/kg/d), and active ( ≥ 3 kcal/kg/d). 

Health-related quality of life (HRQOL) 
The Short Form-36 (SF-36) is an 8-scale profile of functional 
health and well-being scores as well as psychometrically-based 
physical and mental health summary measures. 
The SF-36 questionnaire facilitates the assessment of a patient’s 
HRQOL [50]. It is a generic questionnaire, assessing 8 HRQOL 
domains: physical functional capacity (PF), bodily pain, general 
health perceptions, vitality, physical role functioning, emotional 
role functioning, social role functioning and mental health. 
Physical (PCS) and mental summary scores (MCS) were calcu-
lated from these 8 domains [50]. The closer the score is to 100, 
the better the HRQOL. 

Statistical analyses 
The same analyses were performed in the overall primary care 
population (n = 351) and in the subgroup of obese individuals 
(n=141). The distribution of the variables was evaluated using 
Normal Quintal Plots and Kolmogorov-Smornov test. If data 
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were not normally distributed, descriptive results are presented 
as median (25th–75th percentiles). The normally distributed con-
tinuous variables are presented as mean values (±standard devi-
ation), and categorical variables are presented as frequencies 
(percentages). Correlations between 6MWTD and other varia-
bles were performed using Pearson or Spearman’s correlation 
test, according to the normality of their distributions. One way 
ANOVA was performed to compare the 6MWTD across the dif-
ferent categories of physical activity, TV-viewing hours and 
chronic diseases, followed by Tukey’s tests as post hoc analyses. 
Variables significantly associated with 6MWTD in univariate 
analyses (p < 0.05) and not collinear were tested in a forward-
backward stepwise multivariate analysis in the primary care 
population in order to determine variables independently asso-
ciated with 6MWTD. The same stepwise method was used in 
obese sub-group, but a maximum of 14 variables were included 
in the model in order to maintain appropriate statistical power. 
Anxiety and depression were excluded from the calculation of 
the number of chronic diseases in the univariate and multivari-
ate analyses, because these 2 mental disorders were not signifi-
cantly associated with the 6MWTD (unpaired Student t tests) in 
our sample. Data were analyzed with SPSS version 17.0 (SPSS 
Inc., Chicago, IL). The null hypothesis was rejected at p <0.05. 

Results 
▼ 
Subjects characteristics 
Results of the primary care population as well as the subgroup of 
obese individuals for anthropometric and clinical characteris-
tics, HRQOL scores, and physical capacity and activity levels are 
presented in ●▶ Table 1. Only 21% of subjects (n =72) had normal 
BMI (<25kg/m2), 39 % (n =138) were overweight, and 25 % 
(n=89) were class I, 11% (n =40) class II and 3% (n =12) class III 
obese individuals. Among the chronic diseases presented 
in ●▶ Fig. 1, 36 % (n = 125) of the primary care population had no 
chronic disease, 23 % one (n =79), 18% two (n =63) and 24% three 
or more (n =84). Among those with obesity, 20 % (n = 28) had no 
chronic disease, 21% one (n =30), 23% two (n =32) and 36 % three 
or more (n = 51). Among the primary care population and obese 
individuals, women were significantly shorter and had a lower 
weight (all p ≤ 0.001). Women were younger than men (p = 0.018) 
only in the primary care population. 

Associations with the 6MWTD 
Correlations with the 6MWTD are depicted in ●▶ Table 1. 
●▶ Fig. 2 illustrates the 6MWTD according to recreational physi-
cal activity and TV-viewing hours categories in the primary care 
population. Inactive subjects and those watching TV more than 
20 h/week had a significantly shorter 6MWTD compared to the 

Table 1 Population characteristics and correlations with the 6-min walk test distance. 

Primary care population# Obese subjects 

N Mean ± SD ## r N Mean ± SD ## r 

sex ( % women) 351 67.8 NS 141 66.7 * 
age (year) 351 56.8 ± 14.7 − 0.51 ** 141 60.1 ± 11.5 − 0.46** 
waist circumference (cm) 339 96.3 ± 15.9 − 0.41** 134 110.3 ± 11.1 − 0.20 * 
height (cm) 351 163.9 ± 9.1 0.28** 141 163.0 ± 8.4 0.30** 
weight (kg) 351 78 (65.9 − 89.3) − 0.24** 141 90.1 (80.6–101.1) − 0.01 
body mass index (kg/m2) 351 28.8 (25.5–32.6) − 0.45** 141 33.4 (31.7–36.6) − 0.28** 
fat mass ( %) 347 34.8 ± 8.9 − 0.42** 138 41.0 ± 6.4 − 0.18* 
systolic blood pressure (mmHg) 350 124.9 ± 15.6 − 0.22** 140 128.4 ± 15.8 − 0.20** 
diastolic blood pressure (mmHg) 350 77.3 ± 10.0 0.02 140 78.4 ± 10.7  0.11 
HbA1c ( %) 344 5.8 (5.5–6.2) − 0.41 ** 141 6.0 (5.7–6.5) − 0.28** 
resting heart rate (beat/min) 349 68.0 (61.0–77.0) − 0.13* 140 70.5 (63.1–79.4) 0.03 
number of comorbidities 351 1 (0–2) − 0.55** 141 2.0 (1–3) − 0.44** 
number of smokers ( %) 351 14.8 NS 141 9.2 NS 
Health related quality of life scores 
physical functional capacity 349 50.7 (44.4–54.9) 0.62** 139 46.5 (38.1–52.8) 0.58 ** 
role physical 349 49.5 (39.7–56.9) 0.49** 141 44.6 (37.3–54.4) 0.48** 
body pain 350 46.0 ± 10.9 0.43** 141 42.0 ± 10.5 0.35** 
general health 350 50.6 (44.8–57.0) 0.34** 141 46.2 ± 9.8 0. 26** 
vitality 350 51.2 ± 8.7 0.25** 141 49.1 ± 9.2 0.24** 
social functioning 350 51.4 (40.5–56.9) 0.16 ** 141 45.9 (40.5–56.9) 0.15 
pole emotional 350 52.0 (40.3–55.9) 0.21 ** 141 44.2 (36.4–55.9) 0.14 
mental health 350 48.6 ± 9.0 0.05 141 47.1 ± 9.7 − 0.04 
physical component summary 347 49.3 (42.1–56.1) 0.56 ** 139 45.0 (36.1–51.3) 0.56** 
mental component summary 347 49.1 ± 9.4 − 0.05 139 48.1 ± 10.4 − 0.13 
Physical capacity and activity 
recreational PAI (kcal/kg/day) 351 1.3 (0.5–2.4) 0.28** 141 0.92 (0.3–1.8) 0.24** 
grip strength (kg) 349 29.9 ± 11.4 0.37** 140 29.3 ± 11.9 0.47** 
isometric quadriceps strength (kg) 350 24.2 ± 10.0 0.35** 140 24.4 ± 9.8 0.47** 
6-min walk test distance (m) 351 488.9 ± 108.7 141 441.1 ± 103.9 
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PAI =physical activity index; *=p<0.05; **=p≤0.005; NS =non-significant 
# including obese population 
## Nonparametric data are presented with median (25th–75th percentiles) and categorical data as frequencies (percentages) 
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0.0 
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diseases significantly reduced the 6MWTD in the primary care 
population (p ≤ 0.05). In addition to anxiety (p = 0.19) and depres-
sion (p =0.53), dyslipidemia (p =0.74) and sleep apnea (p =0.07) 
did not significantly alter the 6MWTD in obese individuals.●▶ Fig. 
3 shows the 6MWTD according to the number of chronic dis-
eases in the primary care population and subgroup of obese 
individuals. 

Multiple regression analyses 
65 % percent of the 6MWTD variance was explained by parame-
ters presented in ●▶ Table 2 in primary care subjects, and 57 % of 
the variance was explained by variables reported in ●▶ Table 3 in 
obese individuals. 44 % of the 6MWTD variance was explained 
by PF alone in the 2 analyses. 

Fig. 2 The 6-min walk test distance according to a recreational physical 
activity level a and TV-viewing hour categories b in the primary care 
population. ** =p≤0.001. 

other categories (all p ≤ 0.001). In obese individuals, those view-
ing TV more than 20 h/week had a significantly shorter 6MWTD 
(396.0 [246.0–440.0] meters; n=15) compared to subjects viewing 
TV between 0–2h/week (464.0 [394.0–545.0] meters; n =23), 
3–10h/week (455.1±100.0; n=57) and 11–20h/week (460.4±73.3; 
n =46) (all p ≤ 0.001). However, no significant 6MWTD difference 
was found between inactive (445.0 [389.0–500.0]; n =99), mod-
erately active (481.0 [393.5–542.5]; n =25) and active subjects 
(480.0 [412.8–545.0]; n =17) (p =0.071). 

Discussion 
▼ 
The present study shows that, among studied variables, the 
6MWTD is the most important independent factor associated 
with physical functional capacity (PF), assessed by the HRQOL, 
in primary care patients and obese individuals. The 6MWTD is 
also associated, to a lesser extent and not necessarily indepen-
dently, with parameters reflecting socio-demographic, anthro-
pometric and physiological status in this population. 
The 6MWT is widely described in the literature as a good indica-
tor of functional capacity [1,10,18,22,24]. In our study, PF and 
PCS of the HRQOL were independently associated with the 

https://�=p�0.05
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6MWTD, whereas no social or mental component of the HRQOL 
was an independent predictor. Thus, the 6MWTD reflects the 
physical component of the functional capacity in primary care 
patients and obese individuals, as it was previously reported for 
elderly individuals and subjects with morbid obesity, cardiovas-
cular diseases and bronchiectasis [4, 23,24,34,48]. Thereby, sub-
jects with a lower ability to undertake physically demanding 
activities of daily living have a reduced 6MWTD. Given that 
walking is a daily life activity, we can suppose that a reduced 
ability to walk leads to impaired PF. 
In accordance with our findings, most studies in healthy and 
non-healthy subjects have demonstrated that shorter and older 
individuals have a lower 6MWTD [20, 23,29,30,41,49]. BMI was 
also significantly associated with 6MWTD in our study as 
reported in numerous studies [10, 33, 36, 40]. Significant 
6MWTD difference between women and men were found in 
obese individuals in our study, with a trend in the primary care 
population (p =0.07). The assumption that females have a shorter 
6MWTD is equivocal in the literature with studies showing sig-
nificant differences [10, 11, 19, 20, 23, 34] and others none 
[12, 17, 33]. This sex difference may be explained mainly by the 
difference in height [12, 18], as found in our results. 
The mean 6MWTD of our primary care population (487.9 ± 
109.8 m) is clearly below that of healthy and elderly healthy sub-
jects (560–631 m) [9,11,18,19,41,49], probably due to the pres-
ence of many chronic diseases in our sample. Indeed, in our 
multiple regression analyses the number of chronic diseases was 
an independent predictor of the 6MWTD. This is in line with 
previous studies showing that the presence of some chronic dis-
eases (diabetes, obesity, hypertension, arthritis, lung and cardiac 
diseases) and cardiovascular risk markers (high systolic blood 
pressure, lipids profile and fasting glucose) reduced the 6MWTD 
[13,17–19]. However, we found no association between depres-
sion, anxiety and smoker status with the 6MWTD, in contrast to 
some studies [13,17,18,30]. 
In our subgroup of obese individuals, the mean 6MWTD 
(440.3 ± 106.3) was close to the findings of one study performed 
in obese subjects of similar age [26], below published results in 
younger obese individuals (534–591 m) [10,17,28,33] and simi-
lar to younger morbidly obese individuals (414–489 m) 
[12,36, 42, 48]. 
Age, peak isometric quadriceps strength, number of chronic dis-
eases, recreational physical activity categories, BMI, resting 
heart rate, PCS, height and TV-viewing categories in the primary 
care population, and age, peak isometric quadriceps strength 
and BMI in obese population explained another 21 and 13 % of 
the 6MWTD variance, respectively. These results are consistent 
with studies carried out in various populations [12, 15, 28]. 
Several limitations should be considered when interpreting our 
results. The recruitment procedure has resulted in an overrepre-
sentation of overweight subjects with prediabetes and diabetes, 
such that our results do not represent the general population of 
patients followed in Quebec Primary CareGroups. About 35–43 % 
of the variance in 6MWTD remains unexplained by our models, 
suggesting that other factors not assessed in our study also 
explain independently the 6MWTD, such as VO2max, cognition, 
acute pain. In addition, we studied only self-reported recrea-
tional physical activity level, such that recall and desirability 
biases may have influenced participants’ answers [31, 35]. The 
absence of a measure of total level of physical activity may have 
reduced the importance of this association in the explanation of 
the 6MWTD variance. 
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Model Partial p-values 

Physical functional 

capacity score HRQOL 

Age Quadriceps 

strength 

Body mass 

index 

TV viewing 

category 

Model 

r2* 

Model 

p-values 

1 < 0.001 0.390 < 0.001 
2 < 0.001 < 0.001 0.501 < 0.001 
3 < 0.001 < 0.001 0.001 0.537 < 0.001 
4 < 0.001 < 0.001 0.002 0.002 0.565 < 0.001 
5 < 0.001 < 0.001 0.004 0.001 0.036 0.576 < 0.001 

Table 3 Stepwise analysis to 
explain 6-min walk test distance 
variability in obese subjects 
(N = 138). 

* = adjusted for the number of variables; HRQOL = Health related quality of life 

In conclusion, the 6MWTD is associated with age and parame-
ters reflecting anthropometric and physiological status in sub-
jects with various health statuses, as found in the primary care 
setting. PF assessed by the HRQOL, which reflects physical limi-
tations in daily life activities, is strongly associated with the 
6MWTD in primary care patients and obese individuals, and 
conversely associated with the socio-psychological component 
of the HRQOL. Thus, in clinical practice a smaller 6MWTD 
reflects a lower self-reported PF. In future studies, it would be 
interesting to analyze the relationship between the 6MWTD and 
HRQOL changes following weight loss intervention and exercise 
training. 

Acknowledgements 
▼ 
This study was funded by the Canadian Institutes of Health 
Research (CIHR, grant no. PHE-91427). AB is the recipient of a 
scholarship from the Department of Medicine of Université de 
Sherbrooke. MFL and JPB are recipients of salary awards from 
the Fonds de recherche du Québec-Santé (FRQ-S). 

Conflict of interest: The authors have no conflict of interest to 
declare. 

References 
1 American Thoracic Society. ATS statement: guidelines for the six-min-

ute walk test. Am J Respir Crit Care Med 2002; 166: 111–117 
2 Baillargeon JP, St-Cyr-Tribble D, Xhignesse M, Grant A, Brown C, Langlois 

MF. Impact of an integrated obesity management system on patient’s 
care – research protocol. accepted BMC Obesity 2014 

3 Baillot A, Vibarel-Rebot N, Lecoq A, Chadenas D. Six-minute walking test 
in obese female: reproducibility, relative intensity and relationship 
with quality of life. Sci Sports 2009; 24: 1–8 

4 Bauman HC, Arthur HM. Relationship between functional exercise 
capacity and general quality of life in nonsurgical patients with lower-
extremity peripheral arterial disease. J Vasc Nurs 1997; 15: 21–28 

5 Ben Saad H, Prefaut C, Tabka Z, Mtir AH, Chemit M, Hassaoune R, Ben 
Abid T, Zara K, Mercier G, Zbidi A, Hayot M. 6-minute walk distance in 
healthy North Africans older than 40 years: influence of parity. Respir 
Med 2009; 103: 74–84 

6 Beriault K, Carpentier AC, Gagnon C, Menard J, Baillargeon JP, Ardilouze 
JL, Langlois MF. Reproducibility of the 6-minute walk test in obese 
adults. Int J Sports Med 2009; 30: 725–727 

7 Cable A, Nieman DC, Austin M, Hogen E, Utter AC. Validity of leg-to-leg 
bioelectrical impedance measurement in males. J Sports Med Phys 
Fitness 2001; 41: 411–414 

8 Cahalin LP, Mathier MA, Semigran MJ, Dec GW, DiSalvo TG. The six-
minute walk test predicts peak oxygen uptake and survival in patients 
with advanced heart failure. Chest 1996; 110: 325–332 

9 Camarri B, Eastwood PR, Cecins NM, Thompson PJ, Jenkins S. Six min-
ute walk distance in healthy subjects aged 55–75 years. Respir Med 
2006; 100: 658–665 

10 Capodaglio P, De Souza SA, Parisio C, Precilios H, Vismara L, Cimolin 
V, Brunani A. Reference values for the 6-Min Walking Test in obese 
subjects. Disabil Rehabil 2013; 35: 1199–1203 

11 Casanova C, Celli BR, Barria P, Casas A, Cote C, de Torres JP, Jardim J, 
Lopez MV, Marin JM, Montes de Oca M, Pinto-Plata V, Aguirre-Jaime 
A. The 6-min walk distance in healthy subjects: reference standards 
from seven countries. Eur Respir J 2011; 37: 150–156 

12 Donini LM, Poggiogalle E, Mosca V, Pinto A, Brunani A, Capodaglio P. 
Disability Affects the 6-Minute Walking Distance in Obese Subjects 
(BMI>40kg/m(2)). PLoS One 2013; 8: e75491 

13 Dourado KC, Bestetti RB, Cardinalli-Neto A, Cordeiro JA. Evaluation of 
the six-minute walk test in patients with chronic heart failure associ-
ated with Chagas’ disease and systemic arterial hypertension. Rev Soc 
Bras Med Trop 2010; 43: 405–408 

14 Dourado VZ. Reference Equations for the 6-Minute Walk Test in 
Healthy Individuals. Arq Bras Cardiol 2011  [Epub ahead of print] 

15 Dourado VZ, Antunes LC, Tanni SE, de Paiva SA, Padovani CR, Godoy I. 
Relationship of upper-limb and thoracic muscle strength to 6-min 
walk distance in COPD patients. Chest 2006; 129: 551–557 

16 Dracup K, Walden JA, Stevenson LW, Brecht ML. Quality of life in 
patients with advanced heart failure. Heart Lung Transplant 1992; 
11: 273–279 

17 Ekman MJ, Klintenberg M, Bjorck U, Norstrom F, Ridderstrale M. Six-
minute walk test before and after a weight reduction program in obese 
subjects. Obesity 2013; 21: E236–E243 

18 Enright PL, McBurnie MA, Bittner V, Tracy RP, McNamara R, Arnold A, 
Newman AB. The 6-min walk test: a quick measure of functional status 
in elderly adults. Chest 2003; 123: 387–398 

19 Enright PL, Sherrill DL. Reference equations for the six-minute walk 
in healthy adults. Am J Respir Crit Care Med 1998; 158: 1384–1387 

20 Gibbons WJ, Fruchter N, Sloan S, Levy RD. Reference values for a mul-
tiple repetition 6-minute walk test in healthy adults older than 20 
years. J Cardiopulm Rehabil 2001; 21: 87–93 

21 Guyatt GH, Sullivan MJ, Thompson PJ, Fallen EL, Pugsley SO, Taylor DW, 
Berman LB. The 6-minute walk: a new measure of exercise capacity 
in patients with chronic heart failure. Can Med Assoc J 1985; 132: 
919–923 

22 Guyatt GH, Townsend M, Keller J, Singer J, Nogradi S. Measuring func-
tional status in chronic lung disease: conclusions from a randomized 
control trial. Respir Med 1991; 85 Suppl B: 17–21 discussion 33–17 

23 Hamilton DM, Haennel RG. Validity and reliability of the 6-minute 
walk test in a cardiac rehabilitation population. J Cardiopulm Rehabil 
2000; 20: 156–164 

24 Harada ND, Chiu V, Stewart AL. Mobility-related function in older 
adults: assessment with a 6-minute walk test. Arch Phys Med Reha-
bil 1999; 80: 837–841 

25 Harriss DJ, Atkinson G. Ethical standards in sport and exercise science 
research: 2014 update. Int J Sports Med 2013; 34: 1025–1028 

26 Hergenroeder AL, Brach JS, Otto AD, Sparto PJ, Jakicic JM. The Influence 
of body mass index on self-report and performance-based measures 
of physical function in adult women. Cardiopulm Phys Ther J 2011; 
22: 11–20 

27 Hoffman LG, Rouse MW, Brin BN. Quality of life: a review. Optometry 
1995; 66: 281–289 

28 Hulens M, Vansant G, Claessens AL, Lysens R, Muls E. Predictors of 
6-minute walk test results in lean, obese and morbidly obese women. 
Scand J Med Sci Sports 2003; 13: 98–105 

29 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: 1080–1085 

30 Jacques PS, Gazzana MB, Palombini DV, Barreto SS, Dalcin Pde T. Six-
minute walk distance is not related to quality of life in patients with 
non-cystic fibrosis bronchiectasis. J Bras Pneumol 2012; 38: 346–355 

31 Janz KF. Physical activity in epidemiology: moving from questionnaire 
to objective measurement. Br J Sports Med 2006; 40: 191–192 

D
ow

nl
oa

de
d 

by
: U

ni
ve

rs
ite

 d
e 

Sh
er

br
oo

ke
. C

op
yr

ig
ht

ed
 m

at
er

ia
l. 



509 Clinical Sciences

Baillot A et al. The 6-min Walk Test …  Int J Sports Med 2015; 36: 503–509

     

   

        

      
     

       
                      

          

     

     

     
                   

      

       

     

    

     

                  
 

        

    

    
               

 

32 Kelln BM, McKeon PO, Gontkof LM, Hertel J. Hand-held dynamometry: 
reliability of lower extremity muscle testing in healthy, physically 
active,young adults. J Sport Rehabil 2008; 17: 160–170 

33 Larsson UE, Reynisdottir S. The six-minute walk test in outpatients 
with obesity: reproducibility and known group validity. Physiother 
Res Int 2008; 13: 84–93 

34 Lee AL, Button BM, Ellis S, Stirling R, Wilson JW, Holland AE, Denehy 
L. Clinical determinants of the 6-Minute Walk Test in bronchiectasis. 
Respir Med 2009; 103: 780–785 

35 Lichtman SW, Pisarska K, Berman ER, Pestone M, Dowling H, Offen-
bacher E, Weisel H, Heshka S, Matthews DE, Heymsfield SB. Discrepancy 
between self-reported and actual caloric intake and exercise in obese 
subjects. N Engl J Med 1992; 327: 1893–1898 

36 Maniscalco M, Zedda A, Giardiello C, Faraone S, Cerbone MR, Cristiano 
S, Sofia M. Effect of bariatric surgery on the six-minute walk test in 
severe uncomplicated obesity. Obes Surg 2006; 16: 836–841 

37 Mathiowetz V, Kashman N, Volland G, Weber K, Dowe M, Rogers S. Grip 
and pinch strength: normative data for adults. Arch Phys Med Rehabil 
1985; 66: 69–74 

38 Mathiowetz V, Weber K, Volland G, Kashman N. Reliability and valid-
ity of grip and pinch strength evaluations. J Hand Surg Am 1984; 9: 
222–226 

39 O’Keeffe ST, Lye M, Donnellan C, Carmichael DN. Reproducibility and 
responsiveness of quality of life assessment and six minute walk test 
in elderly heart failure patients. Heart 1998; 80: 377–382 

40 Olczyk J, Kokoszko A, Lewinski A, Karbownik-Lewinska M. Quality of 
life and exercise capacity in obesity and growth hormone deficiency. 
Neuroendocrinol Lett 2010; 31: 700–707 

41 Poh H, Eastwood PR, Cecins NM, Ho KT, Jenkins SC. Six-minute walk 
distance in healthy Singaporean adults cannot be predicted using 
reference equations derived from Caucasian populations. Respirol-
ogy 2006; 11: 211–216 

42 Soares K, Gomes É, Júnior A, de Oliveira L, Sampaio L, Costa D. Evaluation 
of physical performance and functional breathing in obese people. 
Fisioter Movim 2011; 24: 697–704 

43 Solway S, Brooks D, Lacasse Y, Thomas S. A qualitative systematic over-
view of the measurement properties of functional walk tests used in 
the cardiorespiratory domain. Chest 2001; 119: 256–270 

44 Spencer CE, Lingard JM, Bermingham MA. Comparison of a footpad 
analyser with a tetrapolar model for the determination of percent 
body fat in young men. J Sci Med Sport 2003; 6: 455–460 

45 Stark TWB, Phillips JK, Fejer R, Beck R. Hand-held dynamometry cor-
relation with the gold standard isokinetic dynamometry: a systematic 
review. PM R 2011; 3: 472–479 

46 Statistics Canada. A Guide to Accessing and Interpreting the Data. 2002 
47 Statistics. Canada. Canadian Community Health Survey (CCHS) Annual 

Component – 2011 Questionnaire. 2011 
48 Tessier A, Zavorsky GS, Kim DJ, Carli F, Christou N, Mayo NE. Under-

standing the determinants of weight-related quality of life among 
bariatric surgery candidates. J Obes 2012; 2012: 

49 Troosters T, Gosselink R, Decramer M. Six minute walking distance in 
healthy elderly subjects. Eur Respir J 1999; 14: 270–274 

50 Ware JSK, Kosinski M, Gandek B. SF-36 Health Survey. Manual and 
Interpretation Guide. Boston: The Health Institute, New England 
Medical Centre, 1993 

D
ow

nl
oa

de
d 

by
: U

ni
ve

rs
ite

 d
e 

Sh
er

br
oo

ke
. C

op
yr

ig
ht

ed
 m

at
er

ia
l.

Notice: 
This article was changed according to the erratum on January 
11th 2016. 

Erratum: 
An Author was been omitted. The correct order is: 
A. Baillot1, J.-P. Baillargeon1, C. Brown2, T. Poder2, 
M.-F. Langlois1 


