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BACKGROUND: Resident loved ones of patients with COPD can play an important role in
helping these patients engage in physical activity. We aimed to compare activity levels and
exercise motivation between patients with COPD and their resident loved ones; to compare
the same outcome measures in patients after stratification for the physical activity level of the
loved ones; and to predict the likelihood of being physically active in patients with a phys-
ically active resident loved one.

METHODS: One hundred twenty-five patient/loved one dyads were cross-sectionally and
simultaneously assessed. Sedentary behavior, light activities, and moderate to vigorous physical
activity (MVPA) were measured with a triaxial accelerometer during free-living conditions for
at least 5 days. Five exercise-motivation constructs were investigated: amotivation, external
regulation, introjected regulation, identified regulation, and intrinsic regulation.

RESULTS: Patients spent more time in sedentary behavior and less time in physical activity
than their loved ones (P < .0001). More intrinsic regulation was observed in loved ones
compared with patients (P ¼ .003), with no differences in other constructs. Despite similar
exercise motivation, patients with an active loved one spent more time in MVPA (mean
31 min/d; 95% CI, 24-38 min/d vs mean, 18 min/d; 95% CI, 14-22 min/d; P ¼ .002) and had
a higher likelihood of being active (OR, 4.36; 95% CI, 1.41-13.30; P ¼ .01) than did patients
with an inactive loved one after controlling for age, BMI, and degree of airflow limitation.

CONCLUSIONS: Patients with COPD are more physically inactive and sedentary than their
loved ones, despite relatively similar exercise motivation. Nevertheless, patients with an active
loved one are more active themselves and have a higher likelihood of being active.

TRIAL REGISTRY: Dutch Trial Register (NTR3941). CHEST 2017; 151(5):1028-1038
KEY WORDS: COPD; family caregivers; outcome assessment; physical activity; sedentary
lifestyle
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COPD is characterized by breathlessness and fatigue
that leads to problems with multiple activities of daily
living.1 Therefore, patients with COPD are less
physically active2 and spend more time in sedentary
behavior3 compared with healthy subjects. This
physically inactive/sedentary lifestyle can at least in part
contribute to the development of extrapulmonary
features and comorbidities.4

Adopting a healthier lifestyle, including less
sedentarism and more leisure-time physical activity, is
one of the main goals of integrated COPD
management.5,6 Nevertheless, it seems difficult for
patients to change their physical activity levels
following structured pulmonary rehabilitation
programs (with or without individual physical activity
counseling sessions)7,8 or using pedometer-based
counseling programs.9

Family members/resident loved ones may play an
important role in achieving this goal,10 for instance by
encouraging patients with COPD to go on joint daily
walks or to engage more in household activities. To
consider family-based lifestyle interventions for patients
with COPD and their resident family members, we first
need a better understanding of the physical activity,
FUNDING/SUPPORT: Data used in the current analyses are part of the
Home Sweet Home study, which was funded by the Lung Foundation
Netherlands, Leusden, the Netherlands [Grant 3.4.12.024], and by a
research grant from Boehringer-Ingelheim Netherlands, the
Netherlands.
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International Conference, May 15-20, 2015, Denver, CO and appeared
in Am J Respir Crit Care Med. 191;2015:A2005.
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sedentary behaviors, and exercise motivation of the
patient’s family members. Indeed, 92% of the resident
loved ones of patients with COPD have one or more
chronic conditions themselves (eg, persistent airflow
obstruction, obesity, and symptoms of anxiety/
depression),11 which may all affect their daily physical
activity levels.

To the best of our knowledge, no previous study has
specifically addressed physical activity levels, sedentary
behavior, and exercise motivation of loved ones of
patients with COPD. Therefore, the aim of this study
was threefold: (1) to compare physical activity, sedentary
behavior, and exercise motivation between patients with
COPD and their resident loved ones; (2) to compare
physical activity, sedentary behavior, and exercise
motivation in patients after stratification for the physical
activity level of their resident loved ones; and (3) to
predict the likelihood of being physically active in
patients with physically active resident loved ones. A
priori, we hypothesized that patients are more physically
inactive and sedentary than their resident loved ones
and that patients with COPD with a physically active
resident loved one have a higher likelihood of being
physically active themselves.
Methods
Study Design and Participants

This is a cross-sectional analysis using baseline data from the Home
Sweet Home study, an observational longitudinal study on the home
environment of patients with COPD.12 The Home Sweet Home study
was approved by the Medical Ethics Committees United, the
Netherlands (NL42721.060.12/M12-1280). Recruitment of participants
was performed during hospital admission or at the outpatient
respiratory clinic in four hospitals throughout the southeastern part of
the Netherlands. Patients with COPD who participated in the COPD,
Health status and Comorbidities (CHANCE) study13 and met the
inclusion criteria of the Home Sweet Home study were also asked to
participate in the study. Patients and resident loved ones who were
included in the Home Sweet Home study were conveniently used in
the current analysis. Therefore, the sample size calculation was based
on the primary aims of that study.12 Patients were included in the
current analysis if they met the following criteria: Global Initiative for
Chronic Obstructive Lung Disease (GOLD) COPD diagnosis with a
moderate to very severe degree of airflow limitation (GOLD grades 2-
4)5; no exacerbation or hospitalization within the previous 4 weeks;
presence of a resident loved one (ie, a person living with a COPD
patient, regardless of whether or not he or she provides informal care
to the patient); and results of a valid physical activity assessment (see
next section). Patients recruited during hospital admission were
assessed only when in stable condition (ie, no exacerbation or
hospitalization within the previous 4 weeks). Patients or loved ones, or
both, were excluded in case of cognitive impairment or an inability to
speak or understand Dutch. All participants provided written informed
consent. The inclusion period took place between July 2013 and
December 2014.
Assessments

All assessments were performed during home visits. Assessments were
composed of demographics, clinical data, body composition (body
impedance analysis), postbronchodilator lung function (spirometry),
functional mobility (Timed Up & Go test14,15), exercise motivation
(Behavioral Regulation and Exercise Questionnaire 216), generic and
COPD-specific health status (EuroQol-5 Dimensions17 and COPD
Assessment Test,18 respectively), care dependency (Care Dependency
Scale19), and symptoms of anxiety and depression (Hospital Anxiety
and Depression Scale20) (further details can be found in e-Appendix 1,
Assessments). At the end of the home visit, patients and their loved
ones received an activity monitor for the assessment of physical
activity and sedentary behavior.
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These outcomes were assessed during free-living conditions with the
MOX Activity Monitor (Maastricht Instruments BV), a triaxial
accelerometer validated in patients with COPD and in healthy
subjects.21,22 Patients and their loved ones wore their own monitors
concomitantly, and the accelerometer data of each patient/loved one
dyad were synchronized. Participants had the device attached to the
front of the right thigh and were instructed to keep it there for at
least 7 days. A valid activity-level assessment was defined as at least
5 days of assessment (three weekdays þ Saturday þ Sunday),23 each
with at least 10 h of measurement. Data assessed during waking
hours from the average value of all valid days were used to calculate
each outcome measure: time in sedentary behavior (< 1.5 metabolic
equivalents of task [METs]), time in light activities (1.5-3.0 METs),
and time in moderate to vigorous physical activity (MVPA,
> 3.0 METs). Participants were considered physically active if they
spent $ 30 min in MVPA at least 5 days per week.24 Moreover, the
time in weight-bearing, non-weight bearing, and dynamic activities,
as well as the characteristics of 10-min bouts of activity in MVPA
were estimated. Daily hourly patterns were also analyzed (ie, a
graphic representation of the intensity of activity in counts/min
during the course of a day), as was daily television-viewing time
based on self-reporting.

Exercise motivation was assessed with the Behavioral Regulation and
Exercise Questionnaire 2 (BREQ-2).16 This instrument focuses on
the reasons underlying people’s decisions to engage or not in
exercise, based on principles of the self-determination theory.16 The
1030 Original Research
BREQ-2 is composed of 19 items distributed in five subscales:
amotivation (eg, “I don’t see why I should have to exercise”),
external regulation (eg, “I exercise because other people say I
should”), introjected regulation (eg, “I feel guilty when I don’t
exercise”), identified regulation (eg, “It’s important to me to exercise
regularly”), and intrinsic regulation (eg, “I exercise because it is
fun”).16 These are different forms of regulation that lie along a
continuum ranging from completely non-self-determined to
completely self-determined regulation.16 Scores per subscale are
provided and can range from 0.00 (not true for the participant) to
4.00 (very true for the participant).

Statistical Analyses

Continuous variables were tested for normality with the Shapiro-Wilk
test, presented as mean � SD or median (interquartile range [IQR]),
and compared with unpaired t tests or Mann-Whitney U tests, as
appropriate. Categorical variables were presented as absolute and
relative frequencies and were compared using the c2 test or Fisher’s
exact test. Analyses after controlling for age, BMI, and degree of
airflow limitation were performed with an analysis of covariance,
and the results were presented as mean and 95% CI. Logistic
regression models were generated to predict the likelihood (OR and
95% CI) of being physically active for patients with physically active
resident loved ones. Statistical analyses were performed using IBM
SPSS Statistics, version 22.0 (SPSS, Inc.) or GraphPad Prism 6
(GraphPad Software), and a P value < .05 was considered significant.
Results
Of the 194 patient/loved one dyads who completed the
baseline assessment of the Home Sweet Home study, 69
dyads could not be included in the current analysis due
to an invalid activity level assessment. Patients and
loved ones from these dyads are referred to as
nonincluded. e-Figure 1 summarizes the reasons for
ineligibility, and e-Table 1 presents the comparison
between included and nonincluded participants.
Nonincluded patients were slightly younger, more often
required care from relatives, and had worse lung
function and worse health status than included patients.
Nonincluded loved ones used less medication and had
slightly better functional mobility and more anxiety
symptoms than included loved ones. Details on
participants screened for eligibility and willingness to
participate in the Home Sweet Home study have been
described elsewhere.11,12

General Characteristics

Overall, patients with COPD were characterized by a
moderate to severe degree of airflow limitation and
impaired health status (Table 1). About one-fourth of
the patients referred had a walking aid (rollator or
cane) or used long-term oxygen therapy. Compared
with their loved ones, patients more often received
informal care from relatives; had a higher burden of
comorbidities; used more medication; had a lower BMI
and fat-free mass index, worse lung function,
functional mobility, and health status, and more
symptoms of depression; and were more care
dependent (Table 1). Ten patients (8%) and one loved
one (1%) reported current participation in pulmonary
rehabilitation.

Physical Activity and Sedentary Behavior

Both patients and loved ones had a median of 6 (IQR,
6-6) valid days of activity monitoring. The total number
of valid days in each group was 737 days, 487 of which
(66%) were weekdays. Patients spent more time in
sedentary behavior and non-weight bearing activities
than did loved ones, whereas loved ones spent more
time in light activities, MVPA, and weight bearing and
dynamic activities than did patients (Table 2). The
amount of time spent in $ 10-min bouts of MVPA was
similar between groups, as was the frequency and
duration of these bouts. These results were observed
irrespective of the day of the week (e-Table 2). More
loved ones than patients were considered physically
active, that is, $ 30 min in MVPA on $ 5 days
(30% vs 17%; P ¼ .01). Daily hourly patterns revealed
that resident loved ones performed their activities at
higher intensities compared with patients, despite a
similar activity pattern (Fig 1). The amount of self-
reported time spent watching television was similar
between groups (Table 2).
[ 1 5 1 # 5 CHE ST MA Y 2 0 1 7 ]



TABLE 1 ] General Characteristics of the Groups

Characteristics
Patients With COPD

(n ¼ 125)
Resident Loved Ones

(n ¼ 125) P Value

Male sex, No. (%) 69 (55) 54 (43) .06

Age, y 67 (62-74) 66 (61-73) .48

Relationship between patient and
loved one

.48

Partners (married or not), No. (%) 122 (97) 123 (98)

Son/daughter of patient, No. (%) 2 (2) 2 (2)

Friends, No. (%) 1 (1) 0 (0)

Working situation .32

Paid job, No. (%) 13 (10) 23 (18)

Retired, No. (%) 63 (51) 52 (42)

Household work, No. (%) 18 (14) 29 (23)

Unable to work, No. (%) 26 (21) 14 (11)

Other (volunteer or unemployed),
No. (%)

5 (4) 7 (6)

Current smoker, No. (%) 23 (18) 36 (29) .05

Time living together, y 41 (32-47) 42 (32-47) .92

Receiving informal care from
relatives, No. (%)

15 (12) 3 (2) .003

Rollator use, No. (%) 36 (29) . . .

Cane use, No. (%) 27 (22) . . .

Long-term oxygen therapy, No. (%) 33 (26) . . .

Exacerbations past 12 mo, No. 2 (1-4) . . .

Charlson comorbidity index, points 2 (1-3) 1 (0-2) < .0001

Medications in use, No. 7 (5-10) 4 (1-6) < .0001

BMI, kg/m2 25.3 (22.3-29.3) 27.4 (24.3-30.4) .001

BMI < 21 kg/m2, No. (%) 22 (18) 5 (4) .001

BMI $ 30 kg/m2, No. (%) 25 (20) 36 (29) .10

FEV1, % predicted 51 (33-65) 105 (88-117) < .0001

FEV1/FVC, % 40 (31-52) 74 (66-77) < .0001

FEV1/FVC < 70%, No. (%) 125 (100) 39 (32) < .0001

GOLD 2/3/4, No. (%) 67 (54)/39 (31)/19 (15) . . .

GOLD A/B/C/D, No. (%) 5 (4)/32 (26)/2 (2)/84 (68) . . .

FFM,a kg 50.7 (45.9-55.9) 52.1 (47.3-58.3) .11

FFMI,a kg/m2 18.0 (17.2-19.3) 19.1 (18.1-20.4) < .0001

FFMI < 5th percentile,a No. (%) 17 (15) 5 (4) .007

TUG time, s 9.9 (8.5-11.7) 9.0 (7.8-10.2) .005

TUG time > 11 s, No. (%) 38 (31) 20 (16) .007

mMRC, points 2 (2-4) . . .

CAT, points 20 � 7 . . .

EQ-5D index score, points 0.78 (0.66-0.90) 0.89 (0.81-1.00) < .0001

CDS, points 71 (66-74) 75 (74-75) < .0001

Care dependent (CDS # 68 points),
No. (%)

42 (34) 4 (3) < .0001

HADS anxiety, points 5 (3-8) 5 (2-8) .47

HADS anxiety $ 10 points, No. (%) 18 (14) 20 (16) .73

(Continued)

journal.publications.chestnet.org 1031

http://journal.publications.chestnet.org


TABLE 1 ] (Continued)

Characteristics
Patients With COPD

(n ¼ 125)
Resident Loved Ones

(n ¼ 125) P Value

HADS depression, points 5 (3-8) 4 (2-5) < .0001

HADS depression$ 10 points, No. (%) 21 (17) 5 (4) .001

Data expressed as absolute and relative frequency, mean � SD, or median (interquartile range). CAT ¼ COPD assessment test; CDS ¼ Care Dependence
Scale; EQ-5D ¼ EuroQol-5 Dimensions; FFM ¼ fat-free mass; FFMI ¼ fat-free mass index; GOLD ¼ Global Initiative for Chronic Obstructive Lung Disease;
HADS ¼ Hospital Anxiety and Depression Scale; mMRC ¼ modified Medical Research Council; TUG ¼ Timed Up & Go.
an ¼ 114 for patients with COPD and n ¼ 115 for resident loved ones.
Exercise Motivation

Concerning exercise motivation, resident loved ones
endorsed more intrinsic regulation than did patients
(Table 3). No differences were observed in other exercise
motivation constructs.

Physical Activity in Loved Ones

Comparisons between physically active (n ¼ 38 [30%])
and physically inactive loved ones (n ¼ 87 [70%]) can be
found in e-Tables 3 and 4. Active loved ones were
younger, used less medication, had better functional
mobility, and showed stronger intrinsic motivation than
did inactive loved ones. Tables 4 and 5 present the
comparisons between the patients of these two groups.
Patients with an active loved one were younger, had a
lower BMI, and worse airflow limitation than patients
with an inactive loved one (Table 4). After controlling
for age, BMI, and degree of airflow limitation, patients
with an active loved one were found to spend more time
in MVPA than were those with an inactive loved one
TABLE 2 ] Physical Activity and Sedentary Behavior in Pati

Characteristics Patients W

Time in sedentary behavior, min/d 616 (56

Time in light activities, min/d 83 (52

Time in MVPA, min/d 12 (2-

Proportion of daily time in sedentary
behavior, %

86 (79

Proportion of daily time in light activities, % 12 (7-

Proportion of daily time in MVPA, % 2 (0-

Time in $ 10-min bouts of MVPA, min/d 0 (0-

Frequency of $ 10-min bouts of MVPA,
bouts/d

0 (0-

Duration of $ 10-min bouts of MVPA, min/
bout

14 (12

Time in non-weight bearing activities, min/d 510

Time in weight-bearing activities, min/d 153

Time in dynamic activities, min/d 50 (29

Television-viewing time, h/d 3.5 (2.

Data expressed as mean � SD or median (interquartile range). MVPA ¼ mode

1032 Original Research
(Table 5, e-Fig 2). More time in $ 10-min bouts of
MVPA, as well as a higher frequency and a longer
duration of these bouts, was also observed in patients
with an active loved one (Table 5, e-Fig 3). Sensitivity
analyses revealed that these results remained unchanged
after removing participants who reported current
participation in pulmonary rehabilitation (e-Table 5).
Moreover, patients with an active loved one were more
often considered physically active than were patients
with an inactive loved one (29% vs 10%, respectively;
P ¼ .02) (Table 5). No other differences were observed.
Logistic regression showed a higher likelihood of being
physically active among patients with an active loved
one (OR, 3.14; 95% CI, 1.20-8.21; P ¼ .02) even after
adjusting for age, BMI, and FEV1 (OR, 4.36; 95% CI,
1.41-13.30; P ¼ .01). Daily hourly patterns revealed a
similar pattern and a similar intensity of activity in
patients with COPD, irrespective of the physical activity
level of their loved ones (Fig 2). Conversely, physically
active loved ones showed a different pattern, with the
ents With COPD and Their Resident Loved Ones

ith COPD Resident Loved Ones P Value

6-663) 558 (498-606) < .0001

-118) 121 (97-170) < .0001

41) 31 (16-52) < .0001

-92) 78 (69-84) < .0001

16) 17 (13-24) < .0001

6) 4 (2-7) < .0001

10) 2 (0-11) .35

1) 0 (0-1) .16

-18) 15 (12-20) .24

� 94 427 � 86 < .0001

� 71 206 � 62 < .0001

-81) 80 (56-106) < .0001

5-5.0) 3.0 (2.0-4.5) .09

rate to vigorous physical activity.
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Figure 1 – Hourly patterns of daily physical activity in patients with
COPD and their resident loved ones. Data presented as mean (95% CIs).
peak of intensity during the morning, and performed
their activities at a higher intensity compared with
physically inactive loved ones (e-Fig 4).
Discussion
To the best of our knowledge, this is the first study to
focus on physical activity, sedentary behavior, and
exercise motivation in patients with COPD and their
resident loved ones. Despite relatively similar exercise
motivation, patients with COPD were found to be less
active and more sedentary than their loved ones.
Nevertheless, patients with an active loved one were
more physically active than those with an inactive loved
one.

We observed higher levels of physical activity and a
higher likelihood of being physically active among
patients with a physically active loved one, and we
believe these are the most relevant findings of our study.
Resident loved ones can play an important role in
helping patients to engage in healthy behaviors. Family-
based interventions in other populations have been
shown to be useful in achieving healthy behaviors.25,26
TABLE 3 ] Exercise Motivation in Patients With COPD and T

Characteristics
Patients With COP

(n ¼ 125)

Amotivation, points 0.25 (0.00-1.1

External regulation, points 0.63 (0.00-1.2

Introjected regulation, points 1.00 (0.67-2.0

Identified regulation, points 3.00 (2.06-3.5

Intrinsic regulation, points 3.00 (2.00-3.7

Data expressed as median (interquartile range).

journal.publications.chestnet.org
Family-based interventions target the family setting in
which disease management takes place and address the
educational, relational, and personal needs of all family
members and not only of the patient.27 Marques et al28

recently showed that engaging family members of
patients with COPD as part of a pulmonary
rehabilitation program led to improvements in coping
strategies in both patients and family members. With the
provision of appropriate information and instructions,
resident loved ones can facilitate a more physically active
lifestyle in patients with COPD, for example, by
encouraging them to go on joint daily walks or to engage
more in household activities. Indeed, patients with a
chronic pneumopathy previously reported support from
family and friends as an enabling factor for participation
in physical activity/rehabilitation.29,30

We observed more physically active patients among
those with a physically active loved one (29% vs 10%).
However, this means that 71% of these patients are still
physically inactive while their resident loved ones are
physically active. Patients in this subgroup are probably
the ones who would benefit most from a family-based
intervention by encouragements provided by their
physically active loved ones. It is important to mention
that family-based interventions alone are probably not
enough to counteract the physical inactivity observed in
patients with COPD, as this is a complex behavior
influenced by different factors. A combination of
strategies31 might be necessary to achieve greater and
more sustainable improvements.

Although patients with a physically active loved one
were found to be more active than those with a
physically inactive loved one, similar levels of
sedentariness (high) were observed in both groups. This
suggests that having a physically active loved one does
not prevent patients from being sedentary and that
sedentariness should be reduced in both groups.
Epidemiologic data suggest that engaging in MVPA is
not enough to fully protect against the detrimental
heir Resident Loved Ones

D Resident Loved Ones
(n ¼ 125) P Value

3) 0.25 (0.00-1.25) .90

5) 0.25 (0.00-1.50) .15

0) 0.67 (0.00-1.92) .07

0) 3.00 (2.25-3.50) .34

5) 3.25 (2.50-4.00) .003
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TABLE 4 ] General Characteristics of Patients With COPD With a Physically Active Loved One and Those With a
Physically Inactive Loved One

Characteristic

Patients With COPD With a
Physically Active Loved One

(n ¼ 38)

Patients With COPD With a
Physically Inactive Loved One

(n ¼ 87) P Value

Male sex, No. (%) 22 (58) 47 (54) .69

Age, y 64 � 8 68 � 9 .03

Relationship with the loved one .28

Partners (married or not), No. (%) 38 (100) 84 (97)

Son/daughter of the patient, No.
(%)

0 (0) 2 (2)

Friends, No. (%) 0 (0) 1 (1)

Working situation .60

Paid job, No. (%) 6 (16) 7 (8)

Retired, No. (%) 17 (45) 46 (53)

Household work, No. (%) 5 (13) 13 (15)

Unable to work, No. (%) 10 (26) 16 (18)

Other (volunteer or unemployed),
No. (%)

0 (0) 5 (6)

Current smoker, No. (%) 8 (21) 15 (17) .61

Time living together, y 40 (30-45) 43 (32-47) .08

Receiving informal care from
relatives, No. (%)

6 (16) 9 (10) .39

Rollator use, No. (%) 9 (24) 27 (31) .40

Cane use, No. (%) 6 (16) 21 (24) .30

Long-term oxygen therapy, No. (%) 11 (29) 22 (25) .67

Exacerbations past 12 mo, No. 2 (1-3) 2 (0-4) .63

Charlson comorbidity index, points 2 (1-3) 2 (1-3) .31

Medications, No. 6 (4-10) 7 (5-11) .15

BMI, kg/m2 23.7 (21.5-27.4) 25.8 (22.8-29.4) .03

BMI < 21 kg/m2, No. (%) 9 (24) 13 (15) .24

BMI $ 30 kg/m2, No. (%) 6 (16) 19 (22) .44

FEV1, % predicted 40 (30-61) 54 (36-65) .01

GOLD 2/3/4, No. (%) 16 (42)/13 (34)/9 (24) 51 (59)/26 (30)/10 (11) .046

GOLD A/B/C/D, No. (%) 2 (5)/9 (24)/1 (3)/26 (68) 3 (4)/23 (27)/1 (1)/58 (68) .99

FFM, kga 49.6 (44.8-53.8) 52.0 (45.9-56.4) .22

FFMI, kg/m2a 17.9 (16.4-19.0) 18.1 (17.5-19.5) .19

FFMI < 5th percentile, No. (%)a 4 (11) 13 (17) .49

TUG time, s 9.5 (8.3-11.8) 10.0 (8.6-11.7) .30

TUG time > 11 s, No. (%) 11 (29) 27 (31) .79

mMRC, points 3 (2-4) 2 (1-3) .19

CAT, points 20 � 6 21 � 7 .35

EQ-5D index score, points 0.78 (0.59-0.93) 0.78 (0.69-0.86) .90

CDS, points 71 (64-75) 71 (68-74) .83

Care dependent (CDS # 68 points),
No. (%)

14 (38) 28 (32) .54

HADS anxiety, points 5 (3-7) 6 (2-8) .65

HADS anxiety $ 10 points, No. (%) 5 (13) 13 (15) .79

(Continued)
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TABLE 4 ] (Continued)

Characteristic

Patients With COPD With a
Physically Active Loved One

(n ¼ 38)

Patients With COPD With a
Physically Inactive Loved One

(n ¼ 87) P Value

HADS depression, points 5 (2-8) 5 (3-8) .36

HADS depression$ 10 points, No. (%) 5 (13) 16 (18) .47

Data expressed as absolute and relative frequency, mean � SD, or median (interquartile range). See Table 1 legend for expansion of abbreviations.
an ¼ 35 for patients with COPD with a physically active loved one and n ¼ 79 for patients with COPD with a physically inactive loved one.
consequences of prolonged periods of sedentary
behavior.32,33 We have previously suggested that a useful
strategy to increase MVPA in patients with COPD
might be to reduce the time in sedentary behavior by
TABLE 5 ] Physical Activity, Sedentary Behavior, and Exerc
Active Loved One and Those With a Physically I

Characteristics

Patients With COPD With
Physically Active Loved O

(n ¼ 38)

Season of assessment winter/
spring/summer/autumn,
No. (%)

8 (21)/5 (13)/5 (13)/20

Time in sedentary behavior, min/d 600 (582-618)

Time in light activities, min/d 88 (75-101)

Time in MVPA, min/d 31 (24-38)

$ 30 min of MVPA on $ 5 d, No.
(%)

11 (29)

Proportion of daily time in
sedentary behavior, %

83 (81-86)

Proportion of daily time in light
activities, %

12 (10-14)

Proportion of daily time in MVPA, % 4 (3-5)

Time in $ 10-min bouts of MVPA,
min/d

10 (7-14)

Frequency of $ 10-min bouts of
MVPA, bouts/d

0.6 (0.4-0.8)

Duration of $ 10-min bouts of
MVPA, min/bout

19 (16-23)

Time in non-weight bearing
activities, min/d

512 (484-540)

Time in weight-bearing activities,
min/d

143 (121-166)

Time in dynamic activities, min/d 63 (53-73)

Television-viewing time, h/d 4.1 (3.4-4.8)

Exercise motivation, points

Amotivation 0.70 (0.41-1.00)

External regulation 0.84 (0.55-1.14)

Introjected regulation 1.26 (0.94-1.58)

Identified regulation 2.63 (2.31-2.94)

Intrinsic regulation 2.80 (2.46-3.13)

Data expressed as absolute and relative frequency or mean (95% CI). See Tab
aAfter controlling for age, BMI, and FEV1.

journal.publications.chestnet.org
increasing the time in light activities.7,34 Reductions in
sedentary time by increases in light activities could help
pave the way to future increases in MVPA.7,35 This
strategy could be useful for resident loved ones as well,
ise Motivation of Patients With COPD With a Physically
nactive Loved One

a
ne

Patients With COPD With a
Physically Inactive Loved One

(n ¼ 87) P Valuea

(53) 19 (22)/8 (9)/22 (25)/38 (44) .78

617 (606-629) .13

84 (75-92) .60

18 (14-22) .002

10 (12) .02

86 (84-88) .10

12 (11-13) .60

3 (2-3) .003

5 (3-7) .02

0.3 (0.2-0.4) .004

14 (12-17) .03

509 (491-527) .86

157 (143-172) .31

52 (46-59) .08

3.8 (3.3-4.2) .43

0.63 (0.44-0.82) .70

0.82 (0.63-1.01) .90

1.26 (1.05-1.47) .99

2.71 (2.50-2.91) .67

2.72 (2.50-2.94) .72

le 2 legend for expansion of abbreviations.
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Figure 2 – Hourly patterns of daily physical activity in patients with
COPD and a physically active resident loved one and patients with
COPD with a physically inactive resident loved one. Data presented as
mean (95% CIs).
since 70% of them failed to reach the minimal level to be
considered physically active. This amount is higher
than that reported previously for European older adults
based on data from self-reports (30%-50%)36 but is
similar to findings using objectively measured data
(about 72%).37

In our study, we also investigated daily activity hourly
patterns, which have not been widely explored in COPD.
We observed a similar pattern (ie, similar traces)
between patients and their loved ones. Nevertheless,
loved ones performed their activities at a higher intensity
than did patients, as there was no overlap between the
95% CIs of the traces of the two groups. When we
compared hourly patterns between patients with a
physically active loved one and those with a physically
inactive loved one, a similar flattened pattern was
observed in both groups. This suggests more sustained
inactivity throughout the day in both groups and could
seem to contradict the higher level of MVPA observed in
patients with a physically active loved one (Table 5).
However, we believe this higher level of MVPA is
probably spread throughout the day, which possibly
explains why it did not show in the hourly pattern.
Moreover, as highlighted previously, daily hourly
patterns seem to complement the information provided
by other measures of physical activity and sedentary
behavior.34

Despite presenting with different levels of physical
activity and sedentariness, patients with COPD and their
loved ones showed relatively similar exercise motivation.
Although an association between activity levels and
exercise motivation could be hypothesized, a very poor
1036 Original Research
relationship between these outcomes was previously
reported.38 Intrinsic regulation was the only construct to
differ between these groups, with patients with COPD
showing less of this type of regulation (Table 3).
Intrinsic regulation refers to engaging in exercise for the
enjoyment or inherent satisfaction of itself.16 We believe
patients with COPD showed less of this type of
regulation because of the discomfort caused by shortness
of breath during exercise,5 which prevents them from
enjoying this activity. Regardless of the reason, a
previous study observed that intrinsic motivation for
exercise in COPD can be improved with daily physical
activity counseling.39

Strengths from the present study include the
considerable number of participants (125 patients with
COPD and 125 loved ones) with objective measurement
of activity levels and simultaneous assessment during a
full week. Nevertheless, some limitations are
acknowledged. Our sample is composed mainly of
patients from secondary care, which may limit extending
our findings to primary or tertiary care patients.40

Moreover, most patients were in GOLD grade 2 or 3 and
GOLD group B or D, and small samples sizes were
observed in the remaining groups. These limitations
may also compromise the generalizability of our
findings, especially when considering that activity levels
may differ between GOLD grades41 and groups.34

Activity monitoring was restricted to the leg, which
means that activities of the upper arms were
underrepresented. Nevertheless, previous findings
suggest that leg activities seem to be more impaired than
arm activities in COPD.42 Another potential limitation is
the use of absolute cut points to define the intensity of
activity. Although there are limitations with this
approach, the alternative approach (cut points that are
relative to the patient’s maximal aerobic capacity) is not
free of limitations either, as highlighted previously.3

Moreover, data on maximal aerobic capacity were not
collected in the Home Sweet Home study. Finally, some
of our findings need to be interpreted with caution in
light of the number of multiple comparison tests
performed.43 Nonetheless, multiple findings in the same
direction rather than a single statistically significant
result are suggestive that these are not due to chance
alone.

Conclusions
In summary, patients with COPD are less physically
active and more sedentary than their resident loved
ones, despite relatively similar exercise motivation.
[ 1 5 1 # 5 CHE ST MA Y 2 0 1 7 ]



Nonetheless, patients with a physically active loved
one spend more time in physical activity and have a
higher likelihood of being physically active than
those with a physically inactive loved one. This
suggests that patients’ resident loved ones could be
journal.publications.chestnet.org
used as a way to facilitate a more physically active
lifestyle by patients. Future studies are warranted on
the efficacy of family-based physical activity
counseling in patients with COPD and their
resident loved ones.
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