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The physical, mental, and social impact of COPD in a
population-based sample: results from the Longitudinal Aging
Study Amsterdam
Frits M. E. Franssen1,2,3, Dionne E. Smid1, Dorly J. H. Deeg4, Martijn Huisman4,5, Jan Poppelaars4,5, Emiel F. M. Wouters1,3 and
Martijn A. Spruit1,2,6

Chronic obstructive pulmonary disease (COPD) is associated with substantial health impact that may already become apparent in
early disease. This study aims to examine the features of subjects with COPD in a Dutch population-based sample and compare
their physical status, mental status, and social status to non-COPD subjects. This study made use of Longitudinal Aging Study
Amsterdam (LASA) data. Demographics, clinical characteristics, self-reported diseases, post-bronchodilator spirometry, physical,
mental, and social status were assessed. A number of 810 subjects (50.5% male, mean age 60.5 ± 2.9 years) were included. Subjects
with COPD (n= 68, mean FEV1 67.6 [IQR 60.4–80.4] %.) had a slower walking speed than non-COPD subjects, p= 0.033. When
compared to non-COPD subjects, COPD subjects gave a lower rating on their health (physical subscale of SF-12: 15 [IQR 16.0–19.0]
vs. 18 [IQR 11.0–17.0] points) and life (EQ5D VAS: 75 [IQR 70.0–90.0] vs. 80 points [IQR 65.0–85.5]) surveys. COPD subjects also had a
more impaired disease-specific health status (CAT: 9.5 ± 5.9 vs. 6.7 ± 5.2, respectively), were less likely to have a partner (69% vs.
84%, respectively) and received emotional support less often (24% vs. 36%, respectively) compared to non-COPD subjects (All
comparisons p < 0.001). In a population-based sample, subjects with COPD had a reduced physical performance, a more impaired
disease-specific health status and were more socially deprived compared to non-COPD subjects. These impairments need to be
taken into consideration when setting up a management program for patients with mild COPD.
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INTRODUCTION
Chronic obstructive pulmonary disease (COPD) is a major cause of
morbidity and mortality around the world.1 It is well recognized
that the burden of disease for the individual patient is only
partially reflected by the degree of airflow limitation.2 Most studies
aimed at investigating the burden of disease were performed in
selected populations of diagnosed patients.3,4 Subjects with a less
significant smoking history (≤15 pack years), comorbidities with
COPD-like symptoms, less frequent exacerbations, and a better
lung function were often excluded from these studies.5 In
addition, subjects with COPD visiting a chest physician or referred
for pulmonary rehabilitation were overrepresented.3,5 While
undiagnosed subjects seem to be healthier than subjects with a
diagnosis of obstructive lung disease, studies have shown that
these subjects have an impaired health and functional status, and
increased risk of death compared to non-COPD subjects.6,7 This
highlights the importance of increasing our understanding of
COPD in a broader population without exclusion of patients with
mild to moderate COPD, a less pronounced smoking history and/
or specific comorbidities in order to improve the generalizability
and clinical significance of findings.
COPD is nowadays recognized as a multicomponent disease,

despite being defined by the presence of persistent airflow

limitation. The disease also affects systems and organs outside the
lungs, the so-called systemic effects of COPD (e.g., weight loss,
muscle dysfunction, cardiovascular disease).8 For instance, pre-
vious research indicated that subjects with COPD have a lower
physical activity level, even early in the disease process,9 a
substantially impaired lower limb muscle and handgrip strength,10

and a lower exercise capacity in comparison with non-COPD
subjects.11 Subjects with COPD also have a worse mental status
compared to non-COPD subjects (e.g., more symptoms of anxiety
and depression), a lower quality of life, more cognitive dysfunction
and more symptoms of fatigue.12–14 While it was shown that the
diagnosis of COPD has social consequences,15,16 little is known
about how they manifest in daily living (e.g., personal network
size, the frequency of daily support or satisfaction with received
help). The combination of the pulmonary abnormalities and these
systemic effects of COPD determines the integrated health
status.17 Therefore, the current study had the following aims: (1)
to study the features (e.g., age, gender, smoking history, lung
function, comorbidities) of subjects with COPD in a Dutch
population-based sample and (2) to compare physical, mental,
and social status in this sample with a non-COPD sample from the
same population.
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RESULTS
In total, 889 subjects were included in the measurement wave in
2012/13. Of those, 810 subjects completed spirometry (see
appendix Figure E1 for flow-chart), of which 742 subjects
(91.6%) had a FEV1/FVC above the 5th percentile and 68 subjects
(8.4%) fulfilled the diagnostic criterion for chronic airflow
limitation; 18 GOLD grade 1; 43 GOLD grade 2; 5 GOLD grade 3;
and 2 GOLD grade 4. Of these, 68 subjects with COPD, 27 subjects
(40%) were previously diagnosed with a respiratory disease (self-
reported).

Features of the COPD subjects
Features of the study subjects are presented in Table 1. Subjects
with and without COPD were comparable in terms of age, gender
distribution, BMI and blood pressure. While previous cardiovas-
cular comorbidities and diabetes were more frequently present in
subjects with COPD than in those without, statistical significance
was not reached. Notably, a high percentage of incontinence was
found in both groups (non-COPD subjects: 15.9%, and COPD
subjects: 14.7%). COPD subjects were more likely to be current
smokers, had more pack-years and used more medications than
non-COPD subjects.

Physical status
COPD subjects rated their physical health worse (p < 0.001) and
walked more slowly on a distance of 6 meters (p= 0.033)
compared to non-COPD subjects, see Table 2. The number of
falls in the last year, the experience of pain, sleep quality, self-
reported sedentary behavior, handgrip strength, and use of aids in
daily life were comparable between groups. Noteworthy was the
high percentage of subjects who experienced pain (non-COPD
subjects: 27.4%, and COPD subjects: 31.3%) in both groups.

Mental status
A large proportion of subjects with COPD had neither a positive
nor a negative view of their overall life. However, COPD subjects
had a more impaired disease-specific health status and rated their
health less positive than non-COPD subjects (Table 3). Cognitive
status, depressive symptoms, symptoms of anxiety, generic health
status, and mental status were comparable between groups.

Social status
Subjects with COPD less frequently had a partner and, when
having a partner, they were less likely to be ‘very satisfied’ with the
daily support they received from their partner than non-COPD
subjects. Subjects with COPD also perceived emotional support
less often compared to non-COPD subjects (Table 4). Marital
status, personal network size, instrumental support, loneliness,
receiving help and employment status were comparable between
groups.

Table 1. Characteristics of study subjects

Non-COPD subjects COPD subjects

N 742 68

Men, n (%) 372 (50.1) 36 (52.9)

Age, years 60.4 (2.9) 60.9 (2.8)

Current smoker, n (%) 120 (16.2)* 28 (41.2)

Packyears, n 3.9 (0.0–18.8)* 23.6 (10.2–41.1)

FEV1,% predicted 99.5 (90.4–109.6)* 67.6 (60.4–80.4)

FEV1/FVC, % 79.9 (75.7–83.2)* 61.6 (54.2–64.3)

BMI, kg/m2 26.6 (23.8–29.5) 26.0 (23.3–28.9)

Systolic blood pressure, mm
Hg

136.0 (123.0–149.0) 134.0 (125.0–149.8)

Diastolic blood pressure,
mm Hg

83.0 (75.0–90.0) 81.5 (75.0–91.0)

Number of SR
comorbidities, n

1.5 (1.4) 1.7 (1.4)

Respiratory diseases, n
(%)

46 (6.2)* 27 (39.7)

Heart diseases, n (%) 77 (10.4) 12 (17.6)

Peripheral artery diseases,
n (%)

22 (3.0) 4 (9.8)

Diabetes, n (%) 57 (7.7) 5 (12.2)

CVA, n (%) 16 (2.2) 2 (4.9)

Incontinence, n (%) 118 (15.9) 10 (14.7)

Osteoarthritis, n (%) 307 (41.4) 24 (35.3)

Rheumatoid arthritis, n
(%)

59 (8.0) 5 (7.4)

Cancer, n (%) 67 (9.0) 7 (10.3)

Other chronic diseases, n
(%)

248 (33.4) 17 (25.0)

Number of medications, n 1.0 (0.0–2.0)* 2.0 (0.0–4.8)

Values expressed as mean (SD), median (IQR), or number of patients (%)
FEV1 forced expiratory volume in the first second, FVC forced vital capacity,
BMI body mass index, FFMI fat-free mass index, SR self-reported
*p ≤ 0.05 vs. group COPD patients

Table 2. Physical status of the study subjects divided in patients with
and without COPD

SR health

Poor, n (%) 13 (1.8) 2 (2.9)

Sometimes good, n (%) 72 (9.7)* 13 (19.1)

Fair, n (%) 125 (16.8) 15 (22.1)

Good, n (%) 406 (54.7) 31 (45.6)

Excellent, n (%) 126 (17.0) 7 (10.3)

SF-12 physical health,
points

18.0 (16.0–19.0)* 15.0 (11.0–17.0)

Number of falls last year 1.0 (1.0–2.0) 1.0 (1.0–2.3)

Experience pain during
the day, n (%)

189 (27.4) 20 (31.3)

Sleep quality

Very bad, n (%) 25 (3.6) 4 (6.2)

Somewhat bad, n (%) 88 (12.6) 9 (13.8)

Somewhat good, n (%) 294 (42.1) 26 (40.0)

Very good, n (%) 283 (38.1) 26 (40.0)

No sleeping problems, n
(%)

97 (13.9) 8 (12.3)

SR sedentary behavior,
minutes

775.0 (570.0–1020.0) 780.0 (600.0–1140.0)

Handgrip strength right,
kg/force

32.7 (13.0) 33.4 (11.6)

Handgrip strength left,
kg/force

32.3 (12.9) 32.5 (12.7)

6 m walk test, seconds 6.0 (2.8)* 6.5 (2.5)

Use of aids in daily life, n
(%)

17 (2.3) 3 (4.4)

Values expressed as mean (SD), median (IQR), or number of patients (%)
SR self-reported
*p ≤ 0.05 vs. group COPD patients
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DISCUSSION
This study aimed to investigate the physical, mental and social
status of subjects with COPD in a population-based sample in the
Netherlands. Despite a mild-to-moderate degree of airflow
limitation, subjects with COPD had significant impairments in
specific measures of physical, mental and social status compared
to non-COPD subjects.
The impact of COPD on physical, mental and/or social status has

been demonstrated in multiple studies, mostly including subjects
with moderate to very severe COPD recruited at outpatient
clinics.14,16,18–20 However, this may limit the external validity of
these findings toward subjects living with COPD in the general
population. The current study shows that COPD subjects with a
mean age of 60 years and a mild-to-moderate degree of airflow
limitation have a deteriorated physical, mental, and social status
when compared to non-COPD subjects. The fact that the subjects
with and without COPD had a comparable age, gender distribu-
tion, BMI and an equal number of self-reported comorbidities,
suggests that the presence of mild-to-moderate COPD may be the
main driver of these impairments.

Physical, mental, and social impact of COPD
Corresponding to the current study, the HELP-COPD study
suggested that physical, psychological, social support should be
offered from mild disease, routinely providing a holistic approach
throughout the life-long course of the disease.21 Thus, holistic
support should not be left until severe disease when the burden
of disease has already become disabling.

Prior research regarding the physical impact of COPD found a
high proportion of COPD subjects experiencing pain and
incontinence22,23 as well as reduced physical performance when
compared to non-COPD subjects.9,11 The present study also
showed that subjects with mild to moderate COPD have a slower
walking speed and report lower values on self-rated health
surveys compared to non-COPD subjects. Slow walking speed has
been associated with disability and increased risk of hospitaliza-
tion and mortality in patients with moderate to severe COPD.24 On
the other hand, physical measurements, like sedentary behavior,
handgrip strength, number of falls or use of daily aids were
comparable. Though, we should take into account that only a
categorization was made in disease severity based on FEV1%
predicted, which is poorly associated with the degree of lung
emphysema.25 The question remains which factors cause these
specific impairments in physical status, while other physical
parameters were comparable between subjects with and without
COPD. Differences in self-rated health between subjects with and
without COPD could be explained by influences of subjective/self-
perceived measurement of physical status (e.g., personal fulfill-
ment or expectations).26 It can also be hypothesized that subjects
already experience dyspnea and/or fatigue during daily activities
at an early stage of the disease.27 Soumagne and colleagues
indicate that lower physical activity can be caused by the nature of

Table 3. Mental status of the study subjects divided in patients with
and without COPD

Non-COPD subjects COPD subjects

15WT

Learning memory, points 23.0 (19.0–27.0) 22.5 (18.0–26.0)

First retention, points 75.0 (60.0–88.9) 72.7 (54.3–85.7)

Second retention, points 72.7 (60.0–86.7) 73.9 (58.5–85.4)

CES-D, points 13.0 (11.0–15.0) 13.0 (11.0–16.0)

HADS-A, points 4.0 (3.0–5.0) 4.0 (3.0–5.0)

Life satisfaction

Very dissatisfied, n (%) 3 (0.4) 1 (1.5)

Dissatisfied, n (%) 16 (2.2) 2 (2.9)

Neutral, n (%) 91 (12.3)* 14 (20.6)

Satisfied, n (%) 472 (67.5) 41 (60.3)

Very satisfied, n (%) 109 (15.6) 6 (8.8)

CAT, points 6.7 (5.2)* 9.5 (5.9)

EQ5D

Mobility, points 1.0 (1.0–1.0) 1.0 (1.0–2.0)

Self-care, points 1.0 (1.0–1.0) 1.0 (1.0–1.0)

Usual activities, points 1.0 (1.0–1.0) 1.0 (1.0–2.0)

Pain/discomfort, points 1.0 (1.0–1.0) 1.0 (1.0–2.0)

Anxiety/depression, points 1.0 (1.0–1.0) 1.0 (1.0–1.0)

VAS, points 80.0 (70.0–90.0)* 75.0 (65.0–85.5)

SF-12 mental health, points 23.0 (20.0–24.00) 21.0 (18.0–24.0)

Values expressed as mean (SD), median (IQR), or number of patients (%).
15WT 15 words test, CES-D Center for Epidemiologic Studies Depression
Scale, HADS-A Hospital Anxiety and Depression Scale-Anxiety Scale, CAT
COPD assessment test, EQ5D EuroQuol 5D, VAS Visual Analogue Scale, SF-12
12-Item Short Form Health Survey
*p ≤ 0.05 vs. group COPD patients

Table 4. Social status of the study subjects divided in patients with
and without COPD

Non-COPD subjects COPD subjects

Partner, yes (%) 622 (83.8)* 47 (69.1)

Married, yes (%) 535 (72.1) 45 (66.2)

Daily support partner

No partner/no answer, n (%) 118 (18.3)* 22 (32.4)

Very dissatisfied, n (%) 4 (0.5) 1 (1.5)

Dissatisfied, n (%) 8 (1.1) 1 (1.5)

A little dissatisfied, n (%) 39 (5.3) 5 (7.4)

Satisfied, n (%) 330 (44.5) 26 (38.2)

Very satisfied, n (%) 190 (27.2)* 10 (14.7)

Personal network size, number 19.0 (13.0–28.0) 16.0 (11.0–25.5)

Instrumental support

No support, n (%) 90 (12.1) 10 (14.7)

Seldom, n (%) 400 (53.9) 35 (51.5)

Sometimes, n (%) 231 (31.2) 21 (30.9)

Often, n (%) 21 (2.8) 2 (2.9)

Emotional support

No support, n (%) 18 (2.4) 4 (5.9)

Seldom, n (%) 94 (12.7) 10 (14.7)

Sometimes, n (%) 360 (48.5) 38 (55.9)

Often, n (%) 270 (36.4)* 16 (23.5)

Loneliness

Emotional, yes (%) 222 (29.9) 25 (36.8)

Social, yes (%) 277 (37.3) 25 (36.8)

General, yes (%) 353 (47.6) 33 (48.5)

Help

Personal, yes (%) 9 (1.2) 0 (0.0)

Domestic, yes (%) 128 (17.3) 12 (17.6)

Nursing, yes (%) 9 (1.2) 1 (1.5)

Having a paid job, n (%) 478 (64.4) 37 (54.4)

Values expressed as mean (SD), median (IQR) or number of patients (%)
*p ≤ 0.05 vs. group COPD patients
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symptom development and adaptations to minimize dyspnea
provocation.28 These questions need to be addressed in future
studies. Nevertheless, subjects with a relatively preserved lung
function, diagnosed with COPD, experience physical symptoms.
This is supported by previous research, indicating that patients
with preclinical COPD are physically more inactive than smoking
non-COPD peers.9 Also, there is growing evidence of significant
respiratory morbidity in smokers with preserved spirometry.29

With regard to mental status, a more impaired disease-specific
health status was observed in subjects with COPD and they rated
their health worse than non-COPD subjects, which is in line with
previous literature.6,14 However, it should be taken into account
that the instruments used to assess health status (CAT, EQ5D, and
VAS) largely focus on the patients’ personal perspective on bodily
sensations and limitations in daily living. These measurements
direct less attention to emotional consequences, accentuating the
influence of daily limitations and need for adequate management
of COPD. No significant differences in cognitive function and
mood status were observed between the two groups. In contrast,
previous literature showed that subjects with COPD have more
symptoms of anxiety and depression and more cognitive
dysfunction compared to non-COPD controls.13,19 Contradictory
results can be explained by the fact that studies were performed
with a more severe COPD population, not representing the
general COPD population. Overall, the current results indicate that
the largest proportion of subjects with COPD from a general
population barely experience any mental symptoms.
New insights were gained relating to social consequences of

COPD. Subjects with COPD less frequently had a partner, rated
daily support from their partner less positively and did not receive
emotional support as often as non-COPD subjects. As the current
study showed no differences in personal network size and feelings
of loneliness between subjects with and without COPD, it appears
that the shortage of emotional support does not directly depend
on the number of people in their network. This leads to the
assumption that subjects with COPD have a higher need for
emotional support, which was also found in previous research.30

Reduced support may be explained by the fact that subjects with
COPD and their partner or caregiver are confronted with multiple
limitations in daily living and often have different perceptions on
the disease.31 Another study showed that, in order to cope with
the disease, partners of COPD subjects are very important for the
patient.32

Possible consequences for clinical practice
Healthcare professionals should be aware of the fact that subjects
with mild COPD in the general population may experience specific
impairments in physical, mental and social status. This needs to be
taken into consideration when setting up COPD management
programs and/or programs to monitor disease progression.
Concerning physical status, this can be applied by giving
education about the influence of COPD on physical status or
provide physiotherapy/physical activity coaching even at an early
stage of the disease.33 Results with regard to mental status imply
that a large proportion of COPD subjects do not experience
psychological symptoms. This may suggest that these subjects
would sufficiently benefit from a management program with a
lower intensity, and presumably, lower healthcare costs.34

Assessment of physical, mental and social status at the start of
treatment may identify these subjects. However, the cost-
effectiveness remains to be established. Early assessment would
also provide the opportunity to identify COPD subjects with
higher needs for social support and involve close family, friends,
and other informal caregivers (i.e., a patient’s social system) in
COPD care programs. It was recently shown that unhealthy
lifestyle and morbidities are common in resident relatives of COPD
patients.35 Whether and to what extent these suggestions

positively influence physical, mental, or social status of patients
remains to be determined.
The present Dutch healthcare guidelines provide comprehen-

sive directives about COPD management implemented by general
practitioners, i.e., focusing on airflow limitation, general deteriora-
tion, symptoms, and health status.36 The results of the current
study support these guidelines, as airflow limitation and specific
measures of physical and mental status differed significantly
between subjects with and without COPD. However, healthcare is
not provided to a large proportion of undiagnosed COPD subjects.
Since the current study showed that COPD has an impact on
specific aspects of all three areas (physical, mental, and social), the
necessity of detecting COPD in the general population is
emphasized. In the current healthcare system, detection of COPD
mainly consists of performing post-bronchodilator spirometry.37

Other studies suggest that we should, for example, increase
awareness of COPD in smokers38 or apply specifically developed
questionnaires assessing symptoms39 to uncover COPD in the
general population. Based on the current results, it is recom-
mended that, in addition to the current guidelines, assessment of
functional and health status in subjects with an increased risk for
COPD (e.g., a high number of pack-years/current smokers) be
made.Instruments have to be quick and easy to implement into
clinical practice.40,41 Assessment of functional status and health
status should be performed for diagnostic purposes and assess
the impact of COPD.

Limitations
A limitation of the current study is that a relatively small number
of subjects with COPD participated in the current study. This could
be anticipated based on previously published prevalence rates of
COPD in a general population42 and probably was even more
pronounced as the current population was slightly younger than
populations examined in previous studies including the Burden of
Obstructive Lung Disease (BOLD) study.43 Although Longitudinal
Aging Study Amsterdam (LASA) is considered a nationally
representative sample for the included age range,44 results may
not be generalized to younger or older age groups. Third, a history
of respiratory diseases was defined as self-reported chronic
bronchitis, asthma, emphysema, or COPD despite the fact that
obstructive lung diseases are frequently underpresented to
physicians and underdiagnosed.45 It is well recognized that
several comorbidities including cardiovascular and peripheral
artery disease are more common in COPD than in non-COPD
subjects,46,47 but no statistically significant differences were
shown in the present study. This is probably due to the limited
number of patients. Finally, measurements were conducted cross-
sectionally, not providing the possibility to determine the causal
direction between the physical, mental, and social impact and
COPD. It is possible for the causal direction to go the other way,
where symptoms are prior to COPD. However, previous long-
itudinal research suspects otherwise.48

CONCLUSION
Subjects with mild-to-moderate COPD identified in a general
population sample in the Netherlands showed some specific
impairments in measures of physical, mental and social status
compared to non-COPD subjects. The observations of this study
support the use of instruments to assess integrated health status
early in the course of the disease and the importance of managing
mild-to-moderate COPD patients beyond the degree of lung
function impairment.
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METHODS
Current data are part of the LASA, an ongoing longitudinal study designed
to determine predictors and consequences of physical, emotional,
cognitive and social functioning. LASA is based on a nationally
representative sample of older adults from three
regions in the Netherlands.44 Ethical approval for the LASA study was

given by the Medical Ethics Committee of the VU University Medical Center
Amsterdam (METC number 2012/361). Extended information of the LASA
study design has been published.44 Methods were performed in
accordance with relevant regulations and guidelines.

Participants
Subjects aged between 55 and 65 years were recruited between
November 2012 and November 2013. Subjects were randomly sampled
from 11 municipality registers in the regions Amsterdam, Zwolle, and Oss
in the Netherlands. They received information about the study by letter,
were contacted by phone and, when approved, subsequently interviewed
in their home environment. Other than age, no inclusion or exclusion
criteria were defined. All subjects gave written informed consent before
entering the study. Only data from subjects who completed the post-
bronchodilator spirometry were included in the current analysis. The
details about recruitment and assessment have been described in a
published protocol.49

Spirometry
Subjects were questioned if they had chronic bronchitis, emphysema, or
COPD. Post-bronchodilator spirometry (forced expiratory volume in the
first second, FEV1, and forced vital capacity, FVC) was performed to assess
COPD. Spirometry was conducted with a Vmax Vyntus SPIRO—USB PC
Spirometer from CareFusion (Höchberg, Germany), 15 min after inhalation
of 200 μg salbutamol. The following criteria for acceptable spirometry were
applied: sufficient number (≥3) of successful maneuvers, two highest FEV1
or FVC values being within 150ml, a (maximal volume) exhalation time of
at least 6 s and volume–time curve showing no change in volume
(<0.025 L) for ≥1 s.50 In order to avoid misdiagnosis in this elderly
population, COPD was defined according to the lower limit of normal (LLN)
instead of the fixed ratio.51 Subjects with COPD were categorized in
traditional GOLD grades for airflow limitation; grade 1 (FEV1 > 80%
predicted), grade 2 (FEV1 50–80% predicted), grade 3 (FEV1 30–50%
predicted) or grade 4 (FEV1 < 30% predicted).1

Assessment of integrated health status
Demographics, smoking history, blood pressure, body mass index (BMI),
self-reported comorbid diseases (heart diseases, peripheral artery diseases,
diabetes, cerebrovascular disease incontinence, osteoarthritis, rheumatoid
arthritis, cancer, and other chronic diseases) and medical history were
recorded.
Physical status was assessed by: self-reported health, number of falls in

the past year, the experience of pain, sleep quality, self-reported
sedentary behavior, handgrip strength, walking 6 m (maximal pace,
including 180° turn after 3 m), and use of aids during daily life. Mental
status was measured as: cognition using the 15 Words Test (15WT)52

overall life satisfaction, mood status was assessed using the Hospital
Anxiety and Depression Scale-Anxiety subscale (HADS-A)53 and the Center
for Epidemiologic Studies Depression Scale (CES-D),54 disease-specific
health status was assessed using the COPD assessment test (CAT)55

generic health status was assessed using EuroQuol 5D and its Visual
Analogue Scale (EQ5D VAS)56 as well as the 12-Item Short Form Health
Survey (SF-12). Social status was assessed as the interviewer asking
questions about whether or not the subject had a partner, marital status,
daily support from the partner, personal network size, instrumental
and emotional support, loneliness (measured using the De Jong Gierveld
loneliness scale,57 domestic help or help with self-care, and
employment.49

Statistics
Subjects with and without COPD were compared. Variables were tested for
normality with a Skewness and Kurtosis test. Mean and standard deviation
(SD), median and interquartile range (IQR), and/or proportions were used
as appropriate. Categorical variables were described as absolute numbers
and frequencies. A Mann–Whitney U test and one-way analysis of variances
(ANOVA) were applied for normally distributed variables. Where

appropriate, post hoc least significant difference (LSD) multiple compar-
isons were performed. A Kruskal–Wallis test was assessed for non-normally
distributed variables and a Chi-square test was applied for categorical
variables. A p-value of less than or equal to 0.05 was considered statistically
significant. Statistics were performed with SPSS V.20.0.

Data availability
LASA data are available for research. To obtain data, researchers need to
submit an analysis proposal that is evaluated by the LASA Steering Group.
The LASA Steering Group has adopted a policy of open sharing of data
with interested researchers for specific research questions on aging-related
issues. More information on data requests can be found at the study
website: www.lasa-vu.nl.

ACKNOWLEDGEMENTS
We are grateful to the all the subjects who were willing to participate in the current
study. The authors would like to thank M. Akkermans and J. Oosterbaan for helping
with collecting and converting the spirometry data. We thank S. Keene for English
language editing. The Longitudinal Aging Study Amsterdam was financially
supported by the Ministry of Health, Welfare and Sports (to the VU University; The
Longitudinal Aging Study Amsterdam). D.E.S. was financially supported by
GlaxoSmithKline (SCO115406).

AUTHOR CONTRIBUTIONS
F.M.E.F. is the guarantor of the study and takes responsibility for the integrity of the
data and the accuracy of the data analysis. D.E.S., M.A.S., E.F.M.W., and F.M.E.F.
contributed to the conception and design, interpretation of the data, writing, and
critical revision of the research letter. D.J.H.D., M.H., and J.P. contributed to the
recruitment of the patients, sharing the data, and critical revision of the manuscript.
All the authors read and approved the final version.

ADDITIONAL INFORMATION
Supplementary information accompanies the paper on the npj Primary Care
Respiratory Medicine website (https://doi.org/10.1038/s41533-018-0097-3).

Competing interests: The authors declare no competing interests.

Publisher's note: Springer Nature remains neutral with regard to jurisdictional claims
in published maps and institutional affiliations.

REFERENCES
1. Vogelmeier, C. F. et al. Global strategy for the diagnosis, management, and

prevention of chronic obstructive lung disease 2017 report. GOLD executive
summary. Am. J. Respir. Crit. Care. Med. 195, 557–582 (2017).

2. Smid, D. E. et al. Redefining cut-points for high symptom burden of the global
initiative for chronic obstructive lung disease classification in 18,577 patients with
chronic obstructive pulmonary disease. J. Am. Med. Dir. Assoc. 18,
1097e11–1097e24 (2017).

3. Smid, D. E. et al. Burden of COPD in patients treated in different care settings in
the Netherlands. Respir. Med. 118, 76–83 (2016).

4. Foo, J. et al. Continuing to confront COPD international patient survey: economic
impact of COPD in 12 countries. PLoS One 11, e0152618 (2016).

5. Kruis, A. L. et al. Primary care COPD patients compared with large
pharmaceutically-sponsored COPD studies: an UNLOCK validation study. PLoS
One 9, e90145 (2014).

6. Coultas, D. B., Mapel, D., Gagnon, R. & Lydick, E. The health impact of undiag-
nosed airflow obstruction in a national sample of United States adults. Am. J.
Respir. Crit. Care. Med. 164, 372–377 (2001).

7. Martinez, C. H. et al. Undiagnosed obstructive lung disease in the United States.
Associated factors and long-term mortality. Ann. Am. Thorac. Soc. 12, 1788–1795
(2015).

8. Rennard, S. I. et al. Identification of five chronic obstructive pulmonary disease
subgroups with different prognoses in the ECLIPSE cohort using cluster analysis.
Ann. Am. Thorac. Soc. 12, 303–312 (2015).

9. Van Remoortel, H. et al. Daily physical activity in subjects with newly diagnosed
COPD. Thorax 68, 962–963 (2013).

10. Maltais, F. et al. An official American Thoracic Society/European Respiratory
Society statement: update on limb muscle dysfunction in chronic obstructive
pulmonary disease. Am. J. Respir. Crit. Care. Med. 189, e15–62 (2014).

The physical, mental, and social impact of COPD
FME Franssen et al.

5

Published in partnership with Primary Care Respiratory Society UK npj Primary Care Respiratory Medicine (2018)  30 

http://www.lasa-vu.nl
https://doi.org/10.1038/s41533-018-0097-3


11. Franssen, F. M., Broekhuizen, R., Janssen, P. P., Wouters, E. F. & Schols, A. M. Effects
of whole-body exercise training on body composition and functional capacity in
normal-weight patients with COPD. Chest 125, 2021–2028 (2004).

12. Antoniu, S. A., Petrescu, E., Stanescu, R., Anisie, E. & Boiculese, L. Impact of fatigue
in patients with chronic obstructive pulmonary disease: results from an
exploratory study. Ther. Adv. Respir. Dis. 10, 26–33 (2016).

13. Wong, T. S. et al. Depressive disorders in older patients with chronic obstructive
pulmonary disease (COPD) in Hong Kong: a controlled study. Aging Ment. Health
18, 588–592 (2014).

14. Peruzza, S. et al. Chronic obstructive pulmonary disease (COPD) in elderly sub-
jects: impact on functional status and quality of life. Respir. Med. 97, 612–617
(2003).

15. Janssen, D. J., Wouters, E. F. & Spruit, M. A. Psychosocial consequences of living
with breathlessness due to advanced disease. Curr. Opin. Support Palliat. Care. 9,
232–237 (2015).

16. Johnson, J. L., Campbell, A. C., Bowers, M. & Nichol, A. M. Understanding the social
consequences of chronic obstructive pulmonary disease: the effects of stigma
and gender. Proc. Am. Thorac. Soc. 4, 680–682 (2007).

17. Agusti, A. & Soriano, J. B. COPD as a systemic disease. COPD 5, 133–138 (2008).
18. Agusti, A. et al. Characterisation of COPD heterogeneity in the ECLIPSE cohort.

Respir. Res. 11, 122 (2010).
19. Bratek, A. et al. Depressiveness, symptoms of anxiety and cognitive dysfunctions

in patients with asthma and chronic obstructive pulmonary disease (COPD):
possible associations with inflammation markers: a pilot study. J. Neural Transm.
122, S83–91 (2015).

20. Ju, C. & Chen, R. Factors associated with impairment of quadriceps muscle
function in Chinese patients with chronic obstructive pulmonary disease. PLoS
One 9, e84167 (2014).

21. Buckingham, S. et al. HELPing older people with very severe chronic obstructive
pulmonary disease (HELP-COPD): mixed-method feasibility pilot randomised
controlled trial of a novel intervention. NPJ Prim. Care Respir. Med. 25, 15020
(2015).

22. Janssen, D. J., Wouters, E. F., Parra, Y. L., Stakenborg, K. & Franssen, F. M. Pre-
valence of thoracic pain in patients with chronic obstructive pulmonary disease
and relationship with patient characteristics: a cross-sectional observational
study. BMC Pulm. Med. 16, 47 (2016).

23. Burge, A. T. et al. Prevalence and impact of urinary incontinence in men with
chronic obstructive pulmonary disease: a questionnaire survey. Physiotherapy
103, 53–58 (2017).

24. Andrianopoulos, V. et al. Prognostic value of variables derived from the six-
minute walk test in patients with COPD: results from the ECLIPSE study. Respir.
Med. 109, 1138–1146 (2015).

25. Makita, H. et al. Characterisation of phenotypes based on severity of emphysema
in chronic obstructive pulmonary disease. Thorax 62, 932–937 (2007).

26. Leidy, N. K. Subjective measurement of activity in chronic obstructive pulmonary
disease. COPD 4, 243–249 (2007).

27. Vaes, A. W. et al. Task-related oxygen uptake during domestic activities of daily
life in patients with COPD and healthy elderly subjects. Chest 140, 970–979
(2011).

28. Soumagne, T. et al. Asymptomatic subjects with airway obstruction have sig-
nificant impairment at exercise. Thorax 71, 804–811 (2016).

29. Woodruff, P. G. et al. Clinical significance of symptoms in smokers with preserved
pulmonary function. N. Eng. J. Med. 374, 1811–1821 (2016).

30. Hand, C., Law, M., McColl, M. A., Hanna, S. & Elliott, S. An examination of social
support influences on participation for older adults with chronic health condi-
tions. Disabil. Rehabil. 36, 1439–1444 (2014).

31. Nakken, N. et al. Patient versus proxy-reported problematic activities of daily life
in patients with COPD. Respirology 22, 307–314 (2017).

32. Binder, M. et al. [Helpful and stressful factors in coping with COPD in patients and
their partners - a qualitative study]. Praxis 103, 75–83 (2014).

33. Demeyer, H. et al. Physical activity is increased by a 12-week semiautomated
telecoaching programme in patients with COPD: a multicentre randomised
controlled trial. Thorax 72, 415–423 (2017).

34. Newman, S., Steed, L. & Mulligan, K. Self-management interventions for chronic
illness. Lancet 364, 1523–1537 (2004).

35. Nakken, N. et al. Health status and morbidities in resident relatives of patients
With COPD. J. Am. Med. Dir. Assoc. 17, 276 e1–8 (2016).

36. van den Aardweg, J. G. [The revised NHG guideline ‘COPD’: a new approach with
old limitations]. Ned. Tijdschr. Geneeskd. 159, A9056 (2015).

37. Soriano, J. B., Zielinski, J. & Price, D. Screening for and early detection of chronic
obstructive pulmonary disease. Lancet 374, 721–732 (2009).

38. Mun, S. Y. et al. Awareness of chronic obstructive pulmonary disease in current
smokers: a nationwide survey. Korean J. Intern. Med. 30, 191–197 (2015).

39. Dirven, J. A. et al. Early detection of COPD in general practice: implementation,
workload and socioeconomic status. A mixed methods observational study. Prim.
Care. Respir. J. 22, 338–343 (2013).

40. Ringbaek, T., Martinez, G. & Lange, P. A comparison of the assessment of quality
of life with CAT, CCQ, and SGRQ in COPD patients participating in pulmonary
rehabilitation. COPD 9, 12–15 (2012).

41. Bisca, G. W., Morita, A. A., Hernandes, N. A., Probst, V. S. & Pitta, F. Simple lower
limb functional tests in patients with chronic obstructive pulmonary disease: a
systematic review. Arch. Phys. Med. Rehabil. 96, 2221–2230 (2015).

42. Atsou, K., Chouaid, C. & Hejblum, G. Variability of the chronic obstructive pul-
monary disease key epidemiological data in Europe: systematic review. BMC Med.
9, 7 (2011).

43. Vanfleteren, L. E., Franssen, F. M., Wesseling, G. & Wouters, E. F. The prevalence of
chronic obstructive pulmonary disease in Maastricht, the Netherlands. Respir.
Med. 106, 871–874 (2012).

44. Huisman, M. et al. Cohort profile: the Longitudinal Aging Study Amsterdam. Int. J.
Epidemiol. 40, 868–876 (2011).

45. Wouters, E. F. The burden of COPD in The Netherlands: results from the Con-
fronting COPD survey. Respir. Med. 97, S51–59 (2003).

46. Houben-Wilke, S. et al. Peripheral artery disease and its clinical relevance in
patients with chronic obstructive pulmonary disease in the COPD and systemic
consequences-comorbidities network study. Am. J. Respir. Crit. Care. Med. 195,
189–197 (2017).

47. Miller, J. et al. Comorbidity, systemic inflammation and outcomes in the ECLIPSE
cohort. Respir. Med. 107, 1376–1384 (2013).

48. de Torres, J. P. et al. The importance of symptoms in the longitudinal variability of
clusters in COPD patients: a validation study. Respirology 23, 485–491 (2017).

49. Hoogendijk, E. O. et al. The Longitudinal Aging Study Amsterdam: cohort update
2016 and major findings. Eur. J. Epidemiol. 31, 927–945 (2016).

50. Miller, M. R. et al. Standardisation of spirometry. Eur. Respir. J. 26, 319–338 (2005).
51. van Dijk, W. et al. Clinical relevance of fixed ratio vs lower limit of normal of FEV1/

FVC in COPD: patient-reported outcomes from the CanCOLD cohort. Ann. Fam.
Med. 13, 41–48 (2015).

52. Schmand, B., Bakker, D., Saan, R. & Louman, J. [The Dutch Reading Test for Adults:
a measure of premorbid intelligence level]. Tijdschr. Gerontol. Geriatr. 22, 15–19
(1991).

53. Zigmond, A. S. & Snaith, R. P. The hospital anxiety and depression scale. Acta
Psychiatr. Scand. 67, 361–370 (1983).

54. Radloff, L. S. The use of the Center for Epidemiologic Studies Depression Scale in
adolescents and young adults. J. Youth Adolesc. 20, 149–166 (1991).

55. Jones, P. W. et al. Development and first validation of the COPD Assessment Test.
Eur. Respir. J. 34, 648–654 (2009).

56. Brettschneider, C. et al. Validity and responsiveness of the EQ-5D in assessing and
valuing health status in patients with somatoform disorders. Health Qual. Life
Outcomes 11, 3 (2013).

57. van Tilburg, T. G. & de Jong Gierveld, J. [Reference standards for the loneliness
scale]. Tijdschr. Gerontol. Geriatr. 30, 158–163 (1999).

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,

adaptation, distribution and reproduction in anymedium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative
Commons license, and indicate if changes were made. The images or other third party
material in this article are included in the article’s Creative Commons license, unless
indicated otherwise in a credit line to the material. If material is not included in the
article’s Creative Commons license and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly
from the copyright holder. To view a copy of this license, visit http://creativecommons.
org/licenses/by/4.0/.

© The Author(s) 2018

The physical, mental, and social impact of COPD
FME Franssen et al.

6

npj Primary Care Respiratory Medicine (2018)  30 Published in partnership with Primary Care Respiratory Society UK

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

	The physical, mental, and social impact of COPD in a population-based sample: results from the Longitudinal Aging Study Amsterdam
	Introduction
	Results
	Features of the COPD subjects
	Physical status
	Mental status
	Social status

	Discussion
	Physical, mental, and social impact of COPD
	Possible consequences for clinical practice
	Limitations

	Conclusion
	Methods
	Participants
	Spirometry
	Assessment of integrated health status
	Statistics
	Data availability

	Acknowledgements
	Author contributions
	Competing interests
	ACKNOWLEDGMENTS


