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ONLINE SUPPLEMENT 

MATERIALS AND METHODS  

Study design and subjects: Inclusion and exclusion criteria 

The inclusion criteria were a new IPF diagnosis by a specialist interstitial lung disease 

multidisciplinary team according to international guidelines (1), an ability to walk five 

metres and providing informed consent.  Exclusion criteria were significant co-morbidities 

that would limit walking and/or exercise capacity (e.g. neurological conditions) or make 

exercise unsafe (e.g. unstable angina).   

 

Methods: Four metre gait speed methodology 

Four metre gait speed (4MGS) was assessed as per the National Institute on Ageing’s 

protocol on a flat, unobstructed four metre course delineated with tape 

(www.healthmeasures.net) by trained research staff and physiotherapy assistants who 

followed a standard operating procedure. The participant was positioned with their toes just 

touching the start line and the following standardised instructions were given: ‘This is our 

walking course.  I want you to walk to the other end of the course at your usual speed, just 

as if you were walking down the street to go to the shops.  Walk all the way past the other 

end of the tape before you stop.  Ready….begin’.  Timing with a stopwatch (Unisex Black 

Sports LCD stopwatch, Argos, UK) started when the participant lifted the heel and was 

stopped when the participant’s first foot completely crossed the four metre line.  The walk 

test was repeated and if the two times were within 0.2 seconds, the faster of the two times 

http://www.healthmeasures.net/
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was used to calculate gait speed; otherwise another test was performed until two tests 

were within 0.2 seconds of each other. Participants were allowed to use their usual walking 

aids and ambulatory oxygen, with the cylinder carried by an assistant and these factors were 

kept constant within person measurements on repeated walk tests.  To express gait speed 

in ms-1, distance walked (i.e. 4 metres) was divided by time expressed in seconds: 

4

4𝑀𝐺𝑆 𝑡𝑖𝑚𝑒 (𝑠𝑒𝑐𝑜𝑛𝑑𝑠)
.  For example, if a participant took five seconds to walk four metres, the 

4MGS time would be 0.8 ms-1. 

 

Analysis: Sample size calculation 

The sample size calculation was based on the area under the Receiver Operating 

Characteristic (ROC) plot with one-year all-cause mortality as a binary outcome predicted by 

a multivariable Cox proportional hazards model incorporating 4MGS.  Assuming a 20% one-

year, all-cause mortality rate 105 patients (21 cases/events and 84 controls) would be 

needed to obtain a c-statistic above 0.5 where the true value is 0.7 with 80% power at the 

5% significance level. 

 

Analysis: Univariable and multivariable Cox proportional regression analyses 

Univariable Cox proportional regression was used to assess the association between 4MGS 

(expressed separately as a continuous and binary (slow 4MGS <0.8ms-1 versus preserved 

4MGS ≥0.8ms-1) format) and all-cause mortality.  Other plausible confounders were also 

evaluated (age; gender; smoking status; forced vital capacity (FVC) %predicted; diffusing 

capacity of the lung for carbon monoxide (DLCO) %predicted; 6MWD; prescribed anti-fibrotic 
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medication during the study period; number of respiratory hospital admissions in the 

previous year).   Two models were considered in the multivariable Cox proportional 

regression analysis to account for 4MGS expressed in a continuous and binary format.  The 

components of the models were as follows:  

• Model 1: 4MGS; age; gender; smoking status, FVC %predicted; DLCO %predicted; 

6MWD; prescribed anti-fibrotic medication during the study period; number of 

respiratory hospital admissions in the previous year. 

• Model 2: Slow 4MGS phenotype; age; gender; smoking status; FVC %predicted; DLCO 

%predicted; 6MWD; prescribed anti-fibrotic medication during the study period; 

number of respiratory hospital admissions in the previous year. 

 

A backwards stepwise selection procedure was used with each variable remaining in the 

model if p<0.20.  Log-log plots and Schonfeld’s residuals were used to test the proportional 

hazard assumption.   

 

The same analyses were repeated for evaluating the association between 4MGS and the 

first all-cause, non-elective hospital admission at one year.  The confounding variables 

included in this analysis were the same as those in the mortality analysis (age; gender; 

smoking status; FVC %predicted; DLCO %predicted; 6MWD; prescribed anti-fibrotic 

medication during the study period; number of respiratory hospital admissions in the 

previous year) and also included the number of chest infections in the previous year.  The 

components of the two models were as follows:  
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• Model 1: 4MGS; age; gender; smoking status, FVC %predicted; DLCO %predicted; 

6MWD; prescribed anti-fibrotic medication during the study period; number of 

respiratory hospital admissions in the previous year; number of chest infections in 

the previous year. 

• Model 2: Slow gait speed phenotype; age; gender; smoking status; FVC %predicted; 

DLCO %predicted; 6MWD; prescribed anti-fibrotic medication during the study 

period; number of chest infections in the previous year. 
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RESULTS 

TABLE S1. Baseline characteristics of survivors (n=107) and non-survivors (n=23) at one 

year 

Variable  Survivors  Non-survivors  
Between group 

difference 

Gender: male (n (%)) 87 (81) 21 (91) -66 (10) 

Age (years) 72 (7) 72 (7) -0.9 (-4.0 to 2.1) 

MRC Dyspnoea score 3 (1) 4 (1) 0.7 (0.3 to 1.2) 

BMI (kg/m2) 28.0 (4.4) 26.7 (5.9) -1.4 (-3.5 to 0.8) 

FEV1/FVC 0.81 (0.07) 0.85 (0.07) 0.04 (0.01 to 0.07) 

FVC (L) 2.6 (0.7) 2.2 (0.5) -0.4 (-0.7 to -0.1) 

FVC (% predicted)  76.9 (18.1) 62.0 (12.3) -14.9 (-22.7 to -7.0) 

DLCO (% predicted) 41.2 (34.9, 50.5) 36.7 (28.2, 49.0) -4.5 (-6.7, -1.5) 

CPI 48.8 (12.6) 54.6 (11.8) 5.7 (-0.4 to 11.9) 

GAP index 4.3 (1.3) 5.1 (1.3) 0.8 (0.2 to 1.5) 

Age-adjusted Charlson Co-
morbidity Index 

0 (0, 4) 2 (0, 5) 2 (0, 1) 

Self-reported hospitalisations in 
previous year 

0 (0, 0) 0 (0, 1) 0 (0, 1) 

Self-reported chest infections in 
previous year 

0 (0, 1) 0 (0, 2) 0 (0, 1) 

Oxygen: (n (%))    

   Long-term 4 (4) 2 (9) -2 (5) 

   Ambulatory 11 (10) 4 (17) -7 (7) 

Walking aid: (n (%)) 8 (8) 2 (9) -6 (1) 

Pirfenidone: (n (%)) 6 (6) 1 (4) -5 (-2) 

Nintedanib: (n (%)) 2 (2) 0 (0) -2 (-2) 

Prescribed anti-fibrotic 
medication during the study 
period: (n (%))  

61 (57) 13 (57) -48 (0) 

6MWD (m)  375 (304, 458) 290 (175, 420) -85 (-129, -38) 

4MGS (ms-1) 0.94 (0.22) 0.77 (0.22) -0.17 (-0.27 to -0.07) 
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Data for the survivors and non-survivors are reported as mean (standard deviation) or 

median (25th, 75th centile) unless stated otherwise.  The between group difference data is 

reported as mean (lower 95% to upper 95% confidence interval) or median (25th, 75th 

centile) unless otherwise stated. 

Abbreviations: 4MGS: Four Metre Gait Speed; 6MWD: Six Minute Walk Test Distance; BMI: 

Body Mass Index; CPI: Composite Physiologic Index; DLCO: Diffusing Capacity of the Lung for 

Carbon Monoxide; FEV1: Forced Expiratory Volume in One Second; FVC: Forced Vital 

Capacity; KBILD: GAP index: Gender, Age and lung Physiology index; MRC: Medical Research 

Council Dyspnoea score. 
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TABLE S2: Baseline characteristics of hospitalized (n=40) and non-hospitalized (n=90) 

patients at one year. 

Variable  Hospitalized Non-hospitalized 
Between group 

difference 

Male: (n (%)) 33 (92) 64 (79) -31 (13) 

Age (years) 73 (7) 72 (6) 2 (-1 to 4) 

MRC Dyspnoea score 3 (1) 3 (1) 0.8 (0.4 to 1.2) 

BMI (kg/m2) 28.0 (5.4) 28.0 (4.3) -0.1 (-1.9 to 1.8) 

FEV1/FVC 0.84 (0.07) 0.81 (0.08) 0.02 (-0.01 to 0.05) 

FVC (L) 2.4 (0.8) 2.6 (0.7) -0.15 (-0.42 to -0.12) 

FVC (% predicted)  68.1 (12.2) 78.4 (19.2) -10.3 (-17.2 to -3.4) 

DLCO (mL/min/kPa) 2.9 (0.8) 3.6 (1.3) -0.2 (-0.1 to -0.3) 

DLCO (% predicted) 36.7 (28.4, 42.3) 43.4 (36.6, 54.2) -6.7 (-8.2, -11.9) 

CPI 56.2 (7.8) 46.6 (13.6) 9.7 (4.6 to 14.8) 

GAP index 5.0 (1.0) 4.1 (1.3) 0.9 (0.4 to 1.3) 

Age-adjusted Charlson Co-
morbidity Index 

0 (0, 1) 0 (0, 4) 0 (0, -4) 

Self-reported 
hospitalisations in previous 
year 

0 (0, 1) 0 (0, 0) 0 (0, 1) 

Number of hospital 
admissions during the 
study 

1 (1, 2) 0 (0, 0) 1 (1, 2) 

Self-reported chest 
infections in previous year 

0 (0, 2) 0 (0, 1) 0 (0, 1) 

Oxygen: (n (%))    

   Long-term 5 (14) 1 (1) 4 (13) 

   Ambulatory 8 (22) 5 (6) 3 (16) 

Walking aid: (n (%)) 6 (17) 1 (1) 5 (16) 

Pirfenidone: (n (%)) 2 (6) 4 (5) -2 (1) 

Nintedanib: (n (%)) 1 (3) 1 (1) 0 (2) 

Prescribed anti-fibrotic 
medication during the 
study period: (n (%)) 

21 (58) 45 (57) -24 (1) 

6MWD (m)  294 (107) 407 (108) -113 (-70 to -22) 
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Data for the hospitalized and non-hospitalized patients are reported as mean (standard 

deviation) or median (25th, 75th centile) unless stated otherwise.  The between group 

difference data is reported as mean (lower 95% to upper 95% confidence interval) or 

median (25th, 75th centile) unless otherwise stated. 

Abbreviations: 4MGS: Four Metre Gait Speed; 6MWD: Six Minute Walk Test Distance; BMI: 

Body Mass Index; CPI: Composite Physiologic Index; DLCO: Diffusing Capacity of the Lung for 

Carbon Monoxide; FEV1: Forced Expiratory Volume in One Second; FVC: Forced Vital 

Capacity; GAP index: Gender, Age and lung Physiology index; MRC: Medical Research Council 

Dyspnoea score. 
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4MGS (ms-1) 0.78 (0.20) 0.98 (0.21) -0.20 (-0.12 to -0.04) 


