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Introduction

Chronic obstructive pulmonary disease (COPD) is a common, progressive and treatable disease that is
characterized by persistent respiratory symptoms and airflow limitation [1]. One of the most frequent
impacts of COPD on daily life is decreased functional status which includes struggling to perform basic,
work and leisure activities [2]. Although, functional status is highly meaningful to people with COPD, this
outcome has been overlooked [3]. Numerous field tests might be used to assess functional status [4], yet the
one-minute sit-to-stand test (1minSTS) has shown to be a simple test that mimics the common activity of
sitting/standing from a chair which is essential to maintain independence among the elderly [5]. Addition-
ally, itis a valid and responsive measure that might be easily performed for follow-up assessment of people
with COPD [4]. In fact, regular assessment of people with COPD is essential [ 1] and this study hypothesise
that the 1minSTS might be an important indicator of functional status over time in people with COPD.

Thus, this study aimed to describe the 1minSTS behaviour over a six-month period and explore the
factors influencing this behaviour in people with COPD.

Methods
Study design and participants

Data from an observational study including people with stable COPD was retrospectively analysed.
Individuals were eligible if diagnosed with COPD [1] and clinically stable over the previous month (no
acute exacerbations). Individuals with other respiratory diseases, signs of cognitive impairment or pres-
ence of a significant or unstable cardiovascular, neurological or musculoskeletal disease were excluded.

Data collection

Sociodemographic, anthropometric and clinical data were first collected with a structured question-
naire to characterise the sample. Spirometry was used to assess lung function [6]. Severity of comorbid
diseases was scored according to the Charlson Comorbidity Index (CCI) [7]. Activity-related dyspnoea
was assessed with the modified British medical research council dyspnoea questionnaire (mMRC) [8,9]
and the impact of the disease with the COPD Assessment Test (CAT) [10,11].

Functional status was assessed with the 1minSTS which consists of sitting and standing from a 46-48
cm height chair as many times as possible for one minute [4,13]. A change of 3 repetitions was used as min-
imum clinically important difference (MCID) [13]. All data were collected at baseline and lminSTS was
repeated monthly up to six months.

Data analysis

Variables were summarized according to their nature. Linear-mixed effect models (LMM) with ran-
dom intercepts and slopes were applied to assess the mean change in the number of repetitions of the
IminSTS [14,15]. A backward elimination with single terms deletion and keeping time was performed
[16]. P-values were computed based on conditional F-tests with Kenward-Roger approximation [17].
Two-sided P<0.05 was considered statistically significant.

Results

A total of 149 participants with COPD were included. Participants mean age was 67.5 (£9.0) years,
most were men (83.9%), slightly overweight (BMI=26.8 kg/m2), former smokers (73.8%), presented
severe airflow obstruction (49.0[38.0;70.0]), 3 to4 comorbidities (53%), were notunder PR effect (72.5%)
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and the median of 1minSTS was 26 [21;30] repetitions. Further detailed baseline characteristics are
presented in Table 1.

1minSTS (No. of repefitions)

Table 1 - Baseline characteristics (n=149).

Age, years, mean (SD) 67.5(9.0)
Sex Female 24 (16.1)

Male 125 (83.9)
BMI, kg/m?, mean (SD) 26.8 (4.6)
Smoking Status Never 20 (13.4)

Former 110 (73.8)

Current 19 (12.8)
Pack-years, median [IQR] 42.0[15.0;75.0]
Under PR Effect during follow-up No 108 (72.5)

Yes 41 (27.5)
CCl, score 1-2 31 (20.8)

3-4 79 (563.0)

>=5 39 (26.2)
AECOPD, in the previous year 0 106 (71.1)

1 19 (12.8)

>1 24 (16.1)
mMRC, points, median [IQR] 2[1.0,3.0]
FEV., % predicted, median [IQR] 49.0 [38.0;70.0]
FEV./FVC, %, median [IQR] 53.0 [40.0;63.0]
FEV, 1 25 (16.8)

2 47 (31.5)

3 59 (39.6)

4 18 (12.1)
CAT, points, median [IQR] 12.0[8.0,18.0]
GOLD CAT, stage A 49 (32.9)

B 72 (48.3)

C 2(1.3)

D 26 (17.5)

1minSTS, repetitions, median [IQR]

26.0 [21.0;30.0]

Note: Data presented as n (%), unless otherwise stated. COPD, Chronic Obstructive Pulmonary Disease;
GOLD, Global Initiative for Chronic Obstructive Lung Disease; BMI, Body Mass Index; PR, Pulmonary
Rehabilitation; CCI, Charlson Comorbidity Index; mMRC, Modified Medical Council Dyspnoea Scale;
CAT, COPD Assessment Test; AECOPD, Acute Exacerbation of COPD; 1minSTS, One-Minute Sit-To-
Stand Test; FEV1, Forced Expiratory Volume in 1 Second; FVC, Forced Vital Capacity; SD, Standard

deviation; IQR, Interquartile range.

An increase of the number of repetitions performed over time was observed reaching a median 0o 30.0
[24.0;37.5] repetitions at assessment 5 (A5) (Figure 1a). Specifically, an increase of 3.8 repetitions after
195 days was predicted (Figure 1b).
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Figure 1 - Description of the number of repetitions performed in the one-minute sit-to-stand (1minSTS) over time by
participants with chronic obstructive pulmonary disease (n=149). (a) In the left panel, time was considered as a
categorical variable, corresponding to the number of assessments; (b) in the right panel, time was defined as the
number of days between baseline and follow-up assessments, predicted values are represented by a black line, 95%

confidence intervals by a grey band and observed values by dots.

Table 2 shows the results of the LMM including time and participant as random effects. The model's
total explanatory power was substantial (conditional R2=0.92). The effect of time was positive and statist-
ically significant [0.09 (0.04; 0.13)]. Females [-4.68 (-8.20; -1.18)], older participants [-0.55 (-0.77; -
0.34)], with higher BMI [-0.55 (-0.81; -0.28)], higher pack-years [-0.03 (-0.06; -0.00)], higher scores of
mMRC [-2.04 (-3.25; -0.83)] and lower FEV 1%predicted [0.07 (0.07; 0.13)] showed a lower number of
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repetitions globally. The interaction effect of time on age and on pack-years was negative and statistically
significant [-8.60E-4 (-1.48E-3;-2.40E-4) and -1.70E-4 (-3.00E-4; -5.00E-5), respectively].

Table 2 - Factors associated with the number of repetitions of one-minute sit-to-stand test in people with
COPD (n=149).

1MinSTS (n=149)

Factors

Estimates Cl1 95% p df
(Intercept) 77.56 [62.40; 92.71] <0.001 140.70
Sex [Female] -4.69 [-8.20; -1.18] 0.009 140.59
Age -0.56 [-0.77; -0.34] <0.001 141.39
BMI -0.55 [-0.81; -0.28] <0.001 139.05
Pack-years -0.03 [-0.06; -0.00] 0.033 142.38
CCI [Moderate (3-4)] 4.80 [0.71; 8.89] 0.022 139.13
CClI [Severe (>=5)] 3.57 [-2.15; 9.28] 0.219 140.26
mMRC -2.04 [-3.25; -0.83] 0.001 140.34
FEV1 % of predicted 0.07 [0.07; 0.14] 0.021 139.75
Time 0.09 [0.04; 0.13] <0.001 132.41
Age*Time -8.60E-4 [-1.48E-3; -2.40E-4] 0.007 134.32
Pack-years™Time -1.70E-4 [-3.00E-4; -5.00E-5] 0.006 133.37
Random Effects
o? 0.08
TOO 0'53Pamc\pant
Tﬁ 001 Participant.Time
pm 0.64 Participant
ICC 0.87
Observations 755
Marginal R2 / Conditional R? 0.408 / 0.922

1minSTS, One-Minute Sit-To-Stand Test; Cl, Confidence Interval approximated by Kenward-Roger method; p, p value
approximated by Kenward-Roger method; df, degrees of freedom approximated by Kenward-Roger method; BMI,
Body Mass Index; CCl, Charlson Comorbidity Index; mMRC, Modified Medical Council Dyspnoea Scale; FEV, % of
predicted, percentage of the predicted Forced Expiratory Volume in 1 Second; @2, residual variance; 1, random effect
standard deviation; p, correlation between intercept and slope; ICC, intraclass correlation coefficient; R?, coefficient of
determination [18]. * indicates “interaction with”.

Discussion

The clinically significant differences found in our study between the last assessment and the baseline
suggest that monitoring patients with COPD monthly could benefit their functional status. Further studies
with larger samples and control groups are needed to strengthen our findings.

Additionally, this study identified numerous explanatory factors of the 1minSTS behaviour. For
instance, older participants or/and participants that were heavy smokers were expected to increase less, or
eventually even decrease their number of repetitions when compared with younger participants or/and par-
ticipants with low smoking load. This information is important to guide clinical decisions aiming to
improve functional status of people with COPD. Future studies should explore the added benefit of monit-
oring the disease progression with meaningful outcomes.

The strengths of our study include the high explanatory power of the LMM computed.

Limitations of this study include the absence of a control group.

In sum, this study showed the potential of the IminSTS to assess functional status over time in people
with COPD and clarified the individual related factors of the IminSTS behaviour.
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