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Methods 

Participants were asked to refrain from exercise and strenuous activities for the 24h preceding 

the visits. In addition, they were ask to avoid intake of caffeine and heavy meals 4h before the 

visits. 

 

Secondary outcomes 

We used the 3-8 repetition maximum (RM) test [1], performed after a warm-up procedure (i.e., 

15 repetitions with a weight estimated to be approximately 50% of the individual 1-RM). For 

the test, participants performed as many technically correct and full range of motion repetitions 

as possible. If muscular failure in the first set of testing did not occur within 3-8 repetitions, an 

additional set was carried out after 5min of rest. No more than three sets of testing were done 

to ensure reproducible values. The 1-RM was estimated using the equation: 

1-RM predicted = 
𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤ℎ𝑡𝑡 𝑙𝑙𝑤𝑤𝑓𝑓𝑡𝑡𝑤𝑤𝑓𝑓1.0278−0.0278 𝑥𝑥 𝑡𝑡ℎ𝑤𝑤 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑤𝑤𝑛𝑛 𝑜𝑜𝑓𝑓 𝑛𝑛𝑤𝑤𝑟𝑟𝑤𝑤𝑡𝑡𝑤𝑤𝑡𝑡𝑤𝑤𝑜𝑜𝑛𝑛𝑟𝑟 𝑟𝑟𝑤𝑤𝑛𝑛𝑓𝑓𝑜𝑜𝑛𝑛𝑛𝑛𝑤𝑤𝑓𝑓 

Results were recorded in kilograms. The results of this test were also used to set the initial 

exercise training loads.  

Functional exercise capacity was measured with the 6-minute walk test (6MWT) according to 

American Thoracic Society / European Respiratory Society (ATS/ERS) technical standards 

[2], and the 1-minute sit-to-stand test (1MSTST), which is a valid and reliable test in COPD 

[3]. 

Cardiopulmonary exercise testing (CPET) was performed in accordance with published ERS 

standards [4]. We used a bicycle ergometer (ergoselect33 100, ergoline GmbH, Sitz, 

Germany) with an incremental ramp protocol (initial load 20W +10W/min for women and 30W 

+10W/min for men). Respiratory parameters were collected breath-by-breath (Ergostik, 

Geratherm Respiratory GmbH, Bad Kissingen, Germany). 

Lung function was measured according to ATS/ERS technical standards [5, 6]. 

Physical activity (PA) was recorded with a triaxial accelerometer of a multisensory activity 

monitor (SenseWear Pro, Bodymedia Inc., Pittsburgh, PA, USA). We used the number of 

steps per day as an indicator for PA. The device was worn as an armband on the left upper 

arm for seven days, around the clock except during water-based activities (e.g., showering, 

swimming). Days with a minimum of 22.5h on-body time were considered valid days [7]. Over 

the 7-day assessment period, a minimum of four valid recording days were required to include 

PA data for final analysis [7]. Minimal clinical important differences (MCIDs) reported for PA 

in COPD populations are relatively broad (i.e., between 350 and 1100 steps/day) [8]. We 

applied a rather high threshold of 1000 steps/day to our analysis. 

Participants were asked to complete a number of questionnaires. We assessed symptom 
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burden with the COPD Assessment test (CAT), a valid and reliable questionnaire specifically 

designed for the COPD population [9]. The MCID of the CAT is considered -2 points [10]. We 

assessed health-related quality-of-life (HrQoL) with the Chronic Respiratory Questionnaire 

(CRQ) and the Short-Form-12 (SF-12). While the CRQ is specifically designed for chronic 

respiratory disease populations, the SF-12 is generically targeting HrQoL [11, 12]. The MCID 

for the CRQ is 0.5 points for the dyspnoea, fatigue, emotion, and mastery subscales [13]. The 

MCID for the SF-12 is 3 points in the physical component subscale (PCS), and 3.5 points in 

the mental component subscale [14]. Depression and anxiety symptoms were assessed with 

the Hospital Anxiety and Depression Scale (HADS), a valid and reliable questionnaire in the 

COPD population [15]. The HADS consists of an Anxiety and a Depression subscale, the 

MCID is considered -1.5 points in both [15]. Finally, participants were asked to fill a purpose-

designed questionnaire at the end of their study participation (see below for the original and a 

translated version of the questionnaire). 

Results 

Lower limb arterial occlusion pressure 

AOPs in the LL-BFRT group were 154 (43), 149 (38), 143 (33), and 162 (27) mmHg at the 

first, 8th, 16th training, and follow-up, respectively. AOPs in the HL-ST group were 172 (28), 

168 (24), 159 (25), and 167 (29) mmHg at the first, 8th, 16th training, and follow-up, respectively. 
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Purpose-designed questionnaire (original) 

 

Fragebogen zum Abschluss der Studie LL-BFRT in COPD 
 
Inwiefern hat sich Ihre körperliche Leistungsfähigkeit während der Studie verändert? 
1 2 3 4 5 6 7 8 9 10 
Hat stark 
abgenommen 

   Gleich 
geblieben 

    Hat sich 
stark 
verbessert 

 
Wie anstrengend empfanden Sie das Krafttraining durchschnittlich? 
1 2 3 4 5 6 7 8 9 10 
Überhaupt 
nicht 
anstrengend 

        Extrem 
anstrengend 

 
Hatten Sie Muskelkater aufgrund des Trainings in der ambulanten pulmonalen 
Rehabilitation? 
1 2 3 4 5 6 7 8 9 10 
Nie    Mässiger 

Muskelkater 
    Extremer 

Muskelkater 
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Purpose-designed questionnaire (translated from German) 

 

Questionnaire to conclude your study participation 
 
How did your physical fitness change during the study? 
1 2 3 4 5 6 7 8 9 10 
Strongly 
declined 

   Unchanged     Strongly 
improved 

 
How hard did you perceive the exercise training on average? 
1 2 3 4 5 6 7 8 9 10 
Not 
exhausting 
at all 

        Extremely 
exhausting 

 
Did you have muscle soreness from the exercise training? How intense did it feel? 
1 2 3 4 5 6 7 8 9 10 
Never    Moderate 

muscle 
soreness 

    Extreme 
muscle 
soreness 
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