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BACKGROUND: The terms sedentary behavior and physical inactivity have been confusingly
mixed. Although the association between physical inactivity and mortality has been shown previ-
ously in subjects with COPD, this association had not yet been investigated with regard to seden-
tarism. The aim of this work was to investigate the impact of sedentary behavior on mortality of
subjects with COPD and to propose a cutoff point of sedentarism with prognostic value. METHODS:
In this retrospective cohort study, sedentary behavior was assessed with 2 activity monitors
(DynaPort and Sensewear armband) in 101 subjects with COPD from 2006 to 2011. Vital status was
then ascertained in 2015. The following 6 variables of sedentary behavior were analyzed: average
of metabolic equivalent of task (MET)/d (reflecting intensity); time spent/d lying, sitting, and lying �
sitting (reflecting duration of sedentary postures); and time spent/d in activities requiring <1.5
MET and <2 MET (reflecting intensity and duration of sedentary time). Cutoff points for seden-
tarism and their respective prognostic values were investigated for each variable. RESULTS:
Forty-one subjects (41%) died over a median (interquartile range) follow-up period of 62 (43–88)
months. After adjusting for potential confounders in the Cox regression model, cutoff points from
variables that combine duration of sedentary time and intensity <1.5 MET or <2 MET were
associated with the increased risk of mortality. The strongest independent cutoff for predicting
mortality was >8.5 h/d spent in sedentary activities <1.5 MET (area under the curve 0.76; hazard
ratio 4.09, 95% CI 1.90–8.78; P < .001). CONCLUSIONS: Sedentary behavior was an independent
predictor of mortality in subjects with COPD, even adjusting for moderate-to-vigorous physical
activity and a number of other variables. Mortality was higher in subjects with COPD who spend
>8.5 h/d in activities requiring <1.5 MET. These findings may open room for future studies aiming
at decreasing sedentary time as a promising strategy to reduce mortality risk in subjects with
COPD. Key words: chronic obstructive pulmonary disease; sedentary lifestyle; physical activity; mor-
tality; longitudinal studies; survival analysis. [Respir Care 0;0(0):1–•. © 0 Daedalus Enterprises]

Introduction

Reduced level of physical activity in daily life is an
important predictor of mortality in patients with COPD.1-4

Increased sedentary behavior is also associated with del-
eterious health effects, which differ from those that can be
attributed to reduced physical activity in daily life (or lack
of moderate-to-vigorous physical activity).5 In fact, the
terms sedentary behavior and physical inactivity have been
confusingly mixed. However, these are different outcomes,
since it is possible for an individual to accumulate large
amounts of both moderate-to-vigorous physical activity
and sedentary behavior throughout the same day.5-8
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The differentiation between these terms has recently
received interest.5,7,9,10 The 2 most common definitions of
sedentarism are as follows: one based solely on low in-
tensity (activities performed at an intensity �1.5 meta-
bolic equivalent of task [MET]) and another that combines
low intensity (�1.5 MET) with a large proportion of the
day spent in the seated or reclined posture.11 Common
sedentary behaviors include reading, television viewing,
and using a computer, among others.7 In contrast, “inac-
tive” should be used to describe those who are performing
insufficient amounts of moderate-to-vigorous physical ac-
tivity,5,7,9 (ie, not meeting specified physical activity guide-
lines, such as engaging in 30 min/day of activities �3
MET on 5 d/week).12

Patients with COPD typically do very little activity at
moderate or vigorous intensities,7,13 and sedentary behav-
ior is predominant in their daily lives.7,14 Previous studies
have shown the association between physical activity pro-
file and mortality among many other outcomes in these
subjects.1,15-17 However, up to this moment, there is no
study on COPD that has investigated the association be-
tween mortality and variables of sedentary behavior (in-
stead of variables of physical activity), according to the
above-mentioned definitions. In addition, there are no avail-
able cutoff points of objectively assessed variables of sed-
entarism that classify patients as sedentary or not as well
as there are no studies investigating whether these classi-
fications impact on mortality. Therefore, despite the well-
known links between physical activity in daily life and
mortality in COPD and between sedentarism and mortality
in the general population,6,18 a similar link between sed-
entarism and mortality has not yet been clearly described
in subjects with COPD. Based on this, it was hypothesized
that subjects with COPD classified as sedentary would
also present a higher risk of mortality than non-sedentary
subjects. To investigate this hypothesis, the aims of this
study were to propose a cutoff point for sedentarism in
subjects with COPD and to investigate its association with
mortality.

Methods

Sample and Study Design

This is a cohort retrospective study that used baseline
data from a study previously published in this Journal by
the present group.19 From May 2006 to July 2011, 102
subjects with diagnosis of COPD according to the Global
Initiative for Chronic Obstructive Lung Disease (GOLD)20

gave written informed consent and were assessed at the
Laboratory of Research in Respiratory Physiotherapy, State
University of Londrina (Brazil). After baseline assessment,
all subjects were enrolled in a prospective interventional
study19 that investigated the effects of 2 different exercise
programs performed during 3 months. However, in that
study, no significant changes in physical activity in daily
life or sedentary behavior were observed after 3 months of
rehabilitation, which indicates that this cohort was not
strongly influenced by the effects of pulmonary rehabili-
tation on physical activity in daily life, as shown previ-
ously.21 Furthermore, the groups of subjects included in
the 2 different exercise programs presented similar time to
death when compared with each other and also with the
group of dropouts (P � .05; data not shown), indicating
that the recruitment method did not impact the results.

Inclusion criteria were: diagnosis of COPD according to
the GOLD criteria,20 clinical stability without infections
and exacerbations within the last 3 months before the study,
and an absence of severe and/or unstable cardiac disease
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QUICK LOOK

Current knowledge

The differentiation between “sedentary behavior” and
“physical inactivity” has recently received interest. A
sedentary lifestyle has been independently associated
with mortality in the general population, regardless of
physical activity level. Previous studies in subjects with
COPD have shown the association between physical
activity variables with mortality among many other out-
comes, although the association of sedentary behavior
with mortality was not yet investigated.

What this paper contributes to our knowledge

Sedentary behavior was associated with mortality in
subjects with COPD, even adjusting for moderate-to-
vigorous physical activity and a number of other vari-
ables. The study provides an analysis of the cutoff points
with prognostic value to identify sedentary subjects with
COPD. Avoiding long periods of sedentary behavior
reduces mortality risk in subjects with COPD.

SEDENTARY BEHAVIOR AND MORTALITY IN COPD

2 RESPIRATORY CARE • ● ● VOL ● NO ●

RESPIRATORY CARE Paper in Press. Published on March 7, 2017 as DOI: 10.4187/respcare.05306

Copyright (C) 2017 Daedalus Enterprises ePub ahead of print papers have been peer-reviewed, accepted for publication, copy edited 
and proofread. However, this version may differ from the final published version in the online and print editions of RESPIRATORY CARE



and musculoskeletal comorbidity that could interfere with
carrying out the proposed assessments. The exclusion cri-
terion was the absence of available baseline data. The
analysis of mortality or survival for each subject included
in the previous study was performed a posteriori in August
2015, as described below. The study was approved by the
institutional research ethics committee (approval 996.413).

Measurements

Sedentary Behavior

Sedentarism variables and time spent in moderate-to-
vigorous physical activity (ie, �3 MET) were assessed at
the study entry, when all subjects wore 2 activity monitors
simultaneously over 2 weekdays (Tuesday and Wednes-
day) for 12 h/d. The 2-d average was used for the analysis.
Reliability of this assessment period (ie, 2 d) was previ-
ously shown to be good in subjects with COPD.13,22 The 2
activity monitors were the multisensory SenseWear arm-
band (BodyMedia, Pittsburgh, Pennsylvania), which is
worn on the upper-posterior region of the right arm, and
the triaxial DynaPort activity monitor (McRoberts, The
Hague, The Netherlands), which is worn on the pa-
tient’s waist. Both activity monitors have been validated for
COPD.13,23-25

Six sedentarism variables were used in this study, and
they may be divided into 3 types: (1) 3 variables reflecting
time spent/d in sedentary postures (lying time/d, sitting
time/d, and the sum of lying and sitting time (lying �
sitting time/d)5; (2) one variable reflecting intensity of
performed activities during the day (average of MET/d)26;
and (3) 2 variables reflecting the combination of time and
intensity (sedentary time spent/d in activities requiring �1.5
MET [time/d �1.5 MET] and �2 MET [time/d �2 MET]
[since it has been suggested that the range of sedentarism
could be extended to activities �2.0 MET instead of 1.5
MET]27).

Mortality

Vital status was ascertained by telephone contact and
officially confirmed by checking the data set of the Center
for Information on Mortality, which is responsible for reg-
istering all death events in the municipality. These data
were collected after formal authorization from the city’s
Health Secretary. The date of death was recorded (when
applicable), and survival time was defined as the time
from the baseline assessment to the date of death or the
last contact. The last day of follow-up was August 7, 2015.
The outcome of this study was all-cause mortality.

Secondary Outcomes

Lung function was assessed by spirometry according to
international recommendations,28 and Brazilian reference
values from Pereira et al29 were used. Exercise capacity
was evaluated by the 6-min walk test30 also considering
the reference values from the Brazilian population.31 Dys-
pnea during activities of daily living was assessed with the
modified Medical Research Council scale.32,33 Anthropo-
metric characteristics, such as height, weight, and subse-
quent calculation of the body mass index, were objectively
assessed, and educational level was reported by all sub-
jects.

Statistical Analysis

The Shapiro-Wilk test was performed to analyze nor-
mality in data distribution. Results are shown as median
(interquartile range) or n (%). Subjects were classified as
survivors or non-survivors according to their vital status at
the end of the follow-up period, and differences between
groups were investigated using an unpaired t test, Mann-
Whitney test, or chi-square test, as appropriate.

Receiver operating characteristic curves were used to
determine threshold values with the best sensitivity and
specificity to predict mortality. Kaplan-Meier curves with
the log-rank tests were performed to analyze the differ-
ences of survival over time according to the cutoff value of
each sedentarism variable. Cox’s proportional-hazard re-
gressions estimated the survival probability of each sed-
entarism variable (univariate) and were adjusted (multi-
variate) for sex, age, body mass index, educational level,
FEV1 (percent predicted), 6-min walk distance (percent
predicted), and time spent in moderate-to-vigorous phys-
ical activity, in accordance with univariate regressions and
previous studies on COPD.16,34 Estimated hazard ratio and
95% CI were calculated after stratifying for each seden-
tarism threshold. Skewed variables were log-transformed
to normalize their distribution. Statistical analyses were
carried out using SPSS 21 (SPSS, Chicago, Illinois) and
GraphPad Prism 6.0 (GraphPad Software, La Jolla, Cali-
fornia), and the significance level was set at P � .05.

Results

Baseline Characteristics

One subject was excluded from the study at baseline
due to an incomplete daily physical activity assessment;
therefore, 101 subjects with COPD were analyzed. Subject
characteristics at baseline are shown in Table 1. No subject
classified as GOLD I (ie, FEV1 �80% predicted) was
included, whereas 26% were GOLD II, 50% were GOLD
III, and 24% were GOLD IV.

SEDENTARY BEHAVIOR AND MORTALITY IN COPD

RESPIRATORY CARE • ● ● VOL ● NO ● 3

RESPIRATORY CARE Paper in Press. Published on March 7, 2017 as DOI: 10.4187/respcare.05306

Copyright (C) 2017 Daedalus Enterprises ePub ahead of print papers have been peer-reviewed, accepted for publication, copy edited 
and proofread. However, this version may differ from the final published version in the online and print editions of RESPIRATORY CARE



Absolute values of moderate-to-vigorous physical
activity were significantly correlated with 5 variables
reflecting sedentary behavior, as follows: lying time
(r � �0.48), lying � sitting time (r � �0.38), time/d
�1.5 MET (r � �0.74), time/d �2 MET (r � �0.84),
and average of MET (r � 0.80). There was no correla-
tion between moderate-to-vigorous physical activity and
sitting time (r � �0.07).

Survivors and Non-Survivors

There was no loss of data from any subject in the fol-
low-up analysis. Forty-one of the subjects (41%) died over
a median (interquartile range) follow-up period of 62 (43–
88) months. Table 1 also compares the characteristics of
survivors and non-survivors. Subjects who died were pre-
dominantly male and older and presented worse lung func-
tion, exercise capacity, and moderate-to-vigorous physical
activity level, although with similar educational level, num-
ber of comorbidities, and dyspnea sensation during daily
life. In addition, subjects who died spent more time in

sedentary activities than survivors, as identified by 4 vari-
ables: lying � sitting time/d, time/d �1.5 MET; time/d
�2 MET, and the average of MET/d (P � .05 for all). The
same variables were associated with mortality in the uni-
variate Cox regression model (P � .05 for all). The per-
centage of subjects who reported at least one comorbidity
was similar in both groups (80% from group survivors and
74% from group non-survivors, P � .60). There were no
between-group differences concerning each related comor-
bidity, such as arthritis, stable heart diseases, hyperten-
sion, diabetes, osteoporosis, or thyroid or vascular diseases
(P � .05 for all).

Sedentarism Cutoff Points and Mortality

Table 2 presents the best threshold values of the 6 sed-
entarism variables to predict mortality in subjects with
COPD over the follow-up period. The highest value of
area under the curve was found for time/d �1.5 MET
(0.76). Five of those 6 variables present the range within
no or poor discrimination, with low sensitivity and spec-

Table 1. Baseline Characteristics of the Study Population According to Vital Status

Variable
All Subjects
(N � 101)

Survivors (n � 60) Non-Survivors (n � 41) P

Male sex, n (%) 58 (57) 27 (45) 31 (76) .004
Age, median (IQR) y 66 (60–72) 64 (59–71) 69 (61–74) .033
Weight, median (IQR) kg 69 (55–79) 67 (57–78) 71 (52–80) .94
Height, median (IQR) m 1.59 (1.53–1.67) 1.58 (1.53–1.66) 1.63 (1.53–1.68) .38
BMI, median (IQR) kg�m�2 26 (21–31) 27 (22–31) 25 (19–31) .42
FEV1, median (IQR) L 0.99 (0.77–1.35) 1.11 (0.81–1.47) 0.88 (0.69–1.14) .02
FEV1, median (IQR) % predicted 41 (30–50) 43 (34–58) 34 (26–46) .001
FEV1/FVC, median (IQR) 51 (41–65) 56 (43–68) 46 (35–57) .009
6MWD, median (IQR) m 434 (385–495) 455 (397–510) 404 (334–455) .001
6MWD, median (IQR) % predicted 81 (70–88) 85 (77–95) 74 (61–82) �.001
mMRC (0–4), median (IQR) score 3 (2–3) 3 (1–3) 3 (2–3) .18
Low/high educational level, n (%)* 36/64 (36/64) 21/39 (35/65) 15/24 (38/62) .83
No. of comorbidities, median (IQR) 2 (1–3) 1 (1–2) 2 (0–4) .35
MVPA, median (IQR) h/d 0.48 (0.14–1.24) 0.78 (0.29–1.31) 0.25 (0.07–0.77) .006
Sitting time, median (IQR) h/d 5.28 (3.95–6.52) 5.00 (3.80–6.44) 5.82 (4.29–6.44) .15
Lying time, median (IQR) h/d 1.72 (0.56–2.97) 1.29 (0.41–2.97) 1.96 (0.81–3.05) .21
Lying � sitting time, median (IQR) h/d 7.52 (5.63–8.65) 7.10 (5.12–8.35) 8.02 (5.98–9.19) .037
ST/d �1.5 MET, median (IQR) h/d 8.21 (6.39–10.49) 7.21 (5.69–8.35) 8.99 (8.04–10.18) �.001
ST/d � 2MET, median (IQR) h/d 9.33 (7.90–10.49) 8.94 (7.41–9.94) 10.28 (8.80–11.40) .003
Average of MET, median (IQR) MET/d 1.45 (1.2–1.8) 1.3 (1.1–1.6) 1.6 (1.3–2.0) .003

A Mann-Whitney test or independent t test was used according to distribution of the data that were used.
* Low educational level � illiterate or only primary school; high educational level � complete high school; 2 subjects with missing data.
IQR � interquartile range
BMI � body mass index
6MWD � 6-min walk distance
mMRC � modified Medical Research Council scale
MVPA � time spent/d in moderate-to-vigorous physical activity (�3 metabolic equivalents of task)
MET � metabolic equivalent of task
ST/d �1.5 MET � time spent/d in sedentary activities requiring �1.5 metabolic equivalents of task
ST/d �2 MET � time spent/d in sedentary activities requiring �2 metabolic equivalents of task
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ificity, which means that only time/d �1.5 MET presented
acceptable discrimination.

Figure 1 shows the Kaplan-Meier curves with each log-
rank test comparison. The negative impact of sedentarism
was presented in 5 of the survival curves according to the
identified cutoff points. Time to death (or time of survival)
was shorter in more sedentary subjects (�5 h 20 min of
sitting time/d; �8 h of lying � sitting time/d; �8.5 h of
time/d �1.5 MET; �9 h of time/d �2 MET; and average
of MET �1.5 MET/d (P � .05 for all).

The Cox regression models according to the proposed
cutoff values showed that significant hazard ratios in the
univariate survival analysis (Table 3) were observed for
the same 5 variables with shorter time to death (Fig. 1)
(P � .05 for all). After adjusting for all relevant confound-
ers, only 2 threshold values of sedentarism variables were
significant (Table 2). The strongest independent cutoff for
predicting mortality was �8.5 h/d spent in sedentary ac-
tivities �1.5 MET. Furthermore, univariate analysis
showed that each h/d spent �1.5 MET increases mortality
risk by 42% (hazard ratio 1.42, 95% CI 1.15–1.76,
P � .001); however, this analysis was not significant in
the adjusted model.

Discussion

The present study was the first to propose a cutoff point
of objectively measured time spent in sedentary behavior
in subjects with COPD and to investigate its association
with mortality. It was found that mortality risk in subjects
with COPD was 4.09 times higher in those subjects who
spent �8.5 h/d in activities requiring �1.5 MET. It should
be highlighted that there are available cutoff values to
identify sedentary behavior in the general population that
are based on subjective variables, such as self-reported
time spent watching television.5,27 However, objective mea-
sures allow for more robust assessments of sedentarism
variables in comparison with self-reported methods.7,10

Waschki et al2 found that objectively measured physical
activity is the strongest predictor of all-cause mortality in
subjects with COPD using the physical activity level of
�1.70 to define an active person, between 1.40 and 1.69 to
define a sedentary person, and �1.40 to define a very
inactive person. Additionally, Garcia-Rio et al3 classified
subjects with COPD according to the quartiles of vector
magnitude units (ie, quartile 1: �130 vector magnitude
units; quartile 2: 130–200 vector magnitude units; quartile
3: 200–270 vector magnitude units; quartile 4 �270 vec-
tor magnitude units) and concluded that daily physical
activity reduction was also associated with a higher mor-
tality risk. Although these studies present undisputed rel-
evance, conceptualizing sedentary behavior as distinct from
lack of physical activity is important to avoid confusion
and differentiate deleterious effects from subjects physi-
cally inactive from those with a sedentary lifestyle. In fact,
individuals can achieve high levels of moderate-to-vigor-
ous physical activity and still present high levels of sed-
entary behavior.5

A recent study35 examined the association between self-
reported average time of television viewing duration/d and
COPD-related mortality. After a follow-up of 19 y, the
study found that men who watched television for �4 h/d
were more likely to die of COPD than those who watched
television for �2 h/d (hazard ratio 1.63, 95% CI 1.04–
2.55).35 By providing objective measurement instead of
self-reported methods, the present study confirmed that
time to death is shorter in those subjects who spent more
time in sedentary postures (ie, sitting or lying � sitting)
despite the poor discriminative power of these cutoff points.
Furthermore, also by using an objective assessment, Hart-
man et al17 showed that longer sitting time in daily life is
associated with a higher number of COPD exacerbations.
The adjusted predictive value of sitting time/d for mortal-
ity in the present study was not significant as it was for
time/d �1.5 MET or �2 MET. This indicates that activity
intensity is also a key point for higher risk of death in

Table 2. Sedentarism Cutoff Points for the Prediction of Mortality

Sedentarism Variable AUC Sensitivity (%) Specificty (%) Likelihood Ratio Best Cutoff

Sitting time/d 0.58 61 62 1.69 �5 h 20 min
Lying time/d 0.57 66 52 1.36 �1 h 20 min
Lying � sitting time/d 0.63 54 72 1.89 �8
ST/d �1.5 MET 0.76 84 65 2.39 �8.5 h
ST/d �2 MET 0.69 74 61 1.88 �9 h
Average of MET/d 0.67 64 73 2.40 �1.5 MET

Prediction of mortality was during a median (interquartile range) of 62 (43–88) months of follow-up.
AUC � area under the curve; receiver operating characteristic curve analysis
ST/d �1.5 MET � time spent/d in sedentary activities requiring �1.5 metabolic equivalents of task
ST/d � 2 MET � time spent/d in sedentary activities requiring �2 metabolic equivalents of task
MET � metabolic equivalent of task
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Fig. 1. Kaplan-Meier figure of cumulative survival with the log-rank test of the variables separated according to the sedentarism cutoff
points. A: �5 h 20 min/d of sitting time; B: �1 h 20 min/d of lying time; C: �8 h/d of lying � sitting time; D: �8.5 h/day of time spent in
sedentary activities �1.5 MET; E: �9 h/d of time spent in sedentary activities �2 MET; F: Average of MET �1.5 MET/d. Log-rank tests were
performed to compare time to death. ST �2 MET � time spent/d in sedentary activities requiring �2 MET. MET � metabolic equivalent of
task.
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COPD. The present results point out that the combination
of time (duration) of sedentarism and very low intensity of
activities (as in time/d �1.5 MET or �2 MET) may be a
more relevant outcome as a prognostic factor than only
time spent sitting/d. This is in line with the study by Donaire-
Gonzalez et al,36 which recently suggested that benefits of
physical activity on COPD hospitalization also depend on
intensity. Future studies with larger samples may provide
a more in-depth investigation of the role of sitting time/d
by itself as a prognostic factor for mortality in subjects
with COPD, as observed in the general population.5,6,8,27

Despite the low area under the curve value, the cutoff
point of average MET/d with the best sensitivity and spec-
ificity values for mortality in the present study was 1.5
MET/d, exactly the same threshold of intensity present in
the definition of the term sedentarism.11 The threshold of
2 MET as the lower limit for light activity has been used
previously in subjects with COPD,37 since 2 MET is the
minimum intensity associated with activities performed in
the upright posture, such as folding clothes or preparing a
meal.26 Moreover, a study examining the use of the 1.5
MET threshold in the definition of sedentary behavior in
adults against indirect calorimetry concluded that some
common sitting behaviors appeared to have an MET level
above this threshold.38 These findings have specific rele-
vance to the current definition of sedentary behavior and
suggest that common sitting activities, such as typing (eg,
working in a computer), are actually defined as non-sed-
entary in a large proportion of the population.38 Although
it has been shown that there is influence of the use of
different activity thresholds in subjects with COPD,22 this
issue was not yet investigated in depth.

A previous study has shown that sedentary time of sub-
jects with COPD was significantly and positively associ-
ated with metabolic risk factors, such as waist circumfer-
ence and glucose levels.39 Surprisingly, we could not find
any study investigating the prognostic value of mortality
using 1.5 MET intensity as a threshold for sedentarism.

This might have happened because the focus of the studies
has instead been on physical activity/inactivity and not on
sedentarism. Future research may focus on confirming this
for different stages of disease severity.

In the present study, lying time had no influence on
mortality when analyzed solely (Table 3). This was not
surprising, since there was no difference in lying time/d
between survivors and non-survivors (Table 1). A recent
review about the use of time in daily life by subjects with
COPD14 found a median of time spent lying of 88 min/d,
therefore very close to our cutoff point of 80 min/d. Per-
haps a discriminative cutoff point for lying time was not
detected in the present sample. Additionally, it might be
that this variable is not capable of discriminating its influ-
ence on mortality when analyzed separately, and this hy-
pothesis is reinforced by its low specificity value (ie, 52%;
Table 2), the lowest among the 6 studied variables.

Despite this study presenting some strengths, such as
the clinical relevance and the addition of novel informa-
tion to the literature, it also shows some limitations, such
as the lack of assessment of bouts of sedentary time. Var-
ious studies in the general population have emphasized the
importance of interrupting continuous periods of sedentary
time,8,27,40 and this analysis would certainly also be inter-
esting for subjects with COPD. Further, the best cutoff
point suggested of 8.5 h/d spent �1.5 MET matches with
approximately 70% of wearing time; therefore, the appli-
cability of the proposed cutoff points of sedentarism and
each respective proportion of wearing time must be tested
in other populations with different wearing times of the
activity monitors. Moreover, perhaps the relatively small
sample size of the study underpowered the comparison
analysis of comorbidities between survivors and non-sur-
vivors. Unfortunately, it was not possible to identify
whether more severe (ie, life-threatening) comorbidities
were more prevalent among non-survivors in this sample.
Future prospective studies with larger samples are encour-
aged to investigate sedentary behavior in depth as well as

Table 3. Prognostic Values for Mortality of Six Sedentarism Cutoff Points by Cox Proportional Models

Sedentarism Variables Unadjusted HR (95% CI) P Adjusted HR (95%CI) P

Sitting time (�5 h 20 min/d) 2.21 (1.15–4.25) .02 1.82 (0.80–4.17) .16
Lying time/d (�1 h 20 min/d) 1.72 (0.89–3.32) .10 1.48 (0.62–3.53) .38
Lying � sitting time/d (�8 h/d) 2.37 (1.26–4.47) .008 1.92 (0.86–4.28) .11
ST/d �1.5 MET (�8.5 h/d) 3.66 (1.76–7.61) .001 4.09 (1.90–8.78) �.001
ST/d �2 MET (�9 h/d) 2.74 (1.25–6.01) .01 3.11 (1.38–7.01) .006
Average of MET (�1.5 MET/d) 2.61 (1.28–5.31) .008 1.74 (0.53–5.68) .36

Univariate analysis (unadjusted) and multivariate analyses (adjusted) were used. Cox regressions were adjusted for sex, age, body mass index, educational level, lung function, functional exercise
capacity, and moderate-to-vigorous physical activity.
HR � hazard ratio
ST/d �1.5 MET � time spent/d in sedentary activities requiring �1.5 metabolic equivalents of task
ST/d �2 MET � time spent/d in sedentary activities requiring �2 metabolic equivalents of task
MET � metabolic equivalent of task
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to better investigate its association with comorbities, since
comorbidities commonly impact physical activity variables
in COPD.41

Conclusion

Sedentary behavior is an independent predictor of mor-
tality in subjects with COPD, even adjusting for moderate-
to-vigorous physical activity and a number of other vari-
ables. Cutoff points from variables that combine duration
of sedentary time and intensity �1.5 MET or �2 MET
were associated with increased risk of mortality. Sedentary
patients with increased risk of mortality can be identified
by spending �8.5 h/d (or equivalent to �70% of the ob-
jective monitoring wearing time, in the case of this study)
in sedentary activities requiring �1.5 MET. These find-
ings may open room for future studies aiming at decreas-
ing sedentary time as a promising strategy to reduce mor-
tality risk in patients with COPD.
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