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ABSTRACT ARTICLE HISTORY
COPD and obesity often coexist and there is a complex interaction between them. Our aim was to evaluate Received 4 December 2017
the prevalence of obesity in a secondary care COPD population. Furthermore, the presence of comorbidities Accepted 5 August 2018

in obese (COPDgg) and non-obese COPD (COPDyo) individuals was studied. In 1654 COPD patients (aged
>18 years) who visited a pulmonologist between January 2015 and December 2015, patient characteristics,
pulmonary function tests and comorbidities were obtained from the medical records. Subjects were catego-
rized according their BMI as underweight (<18.5 kg/mz), normal weight (18.5—24.9kg/m2), overweight
(25.0-29.9kg/m?) or obese (BMI >30.0 kg/m?). The Charlson comorbidity index and COTE index were used
to quantify comorbidities. The prevalence of obesity was 21.8% in our COPD population. Obesity was sig-
nificantly less common in GOLD stage IV (10.1%) compared to GOLD | (20.5%), Il (27.8%) and Il (18.9%).
COPDog had different comorbidities compared with COPDyo. Hypertension, diabetes mellitus, atrial fibrilla-
tion and congestive heart failure were significantly more prevalent in COPDog compared with COPDyo.
Osteoporosis and lung cancer were significantly more common in COPDyo compared with COPDgg. Obesity
is common in patients with COPD and is most prevalent in COPD GOLD I-ll and least prevalent in COPD
GOLD IV. Obese COPD patients have different comorbidities than non-obese COPD patients. Cardiovascular
and metabolic comorbidities, especially hypertension and diabetes mellitus, are highly prevalent in obese
COPD patients. Active screening for these conditions should be a priority for physicians treating obese
COPD patients.
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Introduction Factors that may explain the variability in data regarding
the prevalence of obesity in COPD are the study method,
degree of airflow limitation, sex, genetic and socio-demo-
graphic differences. Most of these studies relied on self-
reported data and could not include objective information
like: pulmonary function, anthropometric measurements
and/or physician made diagnosis (2,12,13,15). Other limita-
tions are small number of subjects (n=213-355) or having
an age limit for inclusion or excluding severe comorbid-
ities (11,14,17).

There is increasing evidence indicating different patterns
of comorbidities in COPD patients compared to non-COPD
individuals (18,19). It is known that cardiovascular, meta-
bolic and cognitive comorbidities are relatively common in
COPD (20-28). Most of these comorbidities lead to higher
hospitalization rates and in-hospital mortality (29).
However, it is relatively unknown which role the co-exist-
ence of obesity plays on the occurrence of comorbidities
in COPD.

The primary aim of this study was to evaluate the preva-
lence of obesity in a well-defined, large COPD population
from a secondary care clinic. Furthermore, the presence of
comorbidities in obese (COPDgg) and non-obese COPD
(COPDyo) groups was studied. Additionally, we compared

Obesity and Chronic Obstructive Pulmonary Disease
(COPD) frequently coexist (1-4). In 2014, 13% of the global
adult population met the criteria for obesity (Body Mass
Index (BMI) > 30 kg/mz) (5). Also, in the Netherlands the
prevalence of obesity was 13.7% in 2015 (6). Existing data
show a great variation in prevalence rates of COPD due to
differences in demography, diagnostic criteria and survey
methods (7). Estimations vary from 210 to 600 million peo-
ple having COPD worldwide (8). In a systematic review the
global prevalence of COPD was estimated to be 9-10% (9).
The prevalence of both conditions is projected to increase in
the future (7,10).

The prevalence of obesity in COPD has been studied in
several countries but the results are inconsistent and ranges
between 18 and 54% (2,11-17). Most studies suggest a
higher prevalence of obesity in COPD patients compared to
non-COPD individuals (11,12,14). In these studies the
prevalence of obesity in the COPD cohorts exceeds the
prevalence of obesity in the studied general populations
which varies between 10 and 24%. However, epidemiological
data from a Latin American study demonstrated a lower
prevalence of obesity in COPD compared with non-COPD
subjects (23% vs 31% respectively) (13).
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Medical records of individuals aged > 18 years with registered ICD-10 diagnosis of COPD between January 2015 and December 2015
n=2249

Patients without obstructive lung disease (n=123)
Asthma (n=138)
ACOS (n=169)
Restrictive lung disease (n=22)
Patients with a diagnose of COPD but no obstruction on PFT (FEV1/VC > LLN) (n=61)
Patients with a diagnose of COPD but without available PFT (n=82)

The final cohort Patients with a diagnose of COPD
n=1654

Figure 1. Cohort formation.

the prevalence of obesity and the coexistence of comorbid-
ities between GOLD stages.

Methods
Study design and patients

This study was performed in the outpatient clinic of
Rijnstate hospital, a large teaching hospital in the
Netherlands. The study was approved by Rijnstate Hospital
institutional review board and the local ethics committee
(LTC number: 2015-0686). Medical records of individuals
(aged >18 years) registered with the ICD-10 diagnose of
COPD between January 2015 and December 2015 were eval-
uated retrospectively. Data was extracted from the electronic
database which is used as part of usual medical care in our
hospital. The electronic records contain documentation of
in- and outpatient contacts from all specialties within the
hospital, data on all examinations (lab, pulmonary function,
radiology etc.), medication use and referral letters from the
general practitioners.

Patients were only selected when a pulmonologist had
diagnosed them with COPD. The indicated diagnosis of
COPD was checked and verified by evaluating the most
recent Pulmonary Function Test (PFT) using the post bron-
chodilator values. The European Community for Coal and
Steel reference equations were used to calculate predicted
values (30). Obstructive disease was confirmed if the ratio of
Forced Expiratory Volume in one second (FEV,;) to Vital

Capacity (VC) was below the 5th percentile of the predicted
value (Lower Limit of Normal (LLN)) (31).

Patients with a history of asthma, asthma-COPD overlap
syndrome (ACOS), solely restrictive lung disease and those
with FEV,/VC > LLN were excluded. Furthermore, patients
with diagnose of COPD but without available PFT were also
excluded from analysis.

When all the above mentioned criteria of inclusion were
met, medical records were reviewed thoroughly, including
documentation of all in- and outpatient contacts from other
medical specialist in order to gain information on
comorbidities.

Variables of interest

Patient characteristics like sex, age, height, weight, BMI,
diagnosis of COPD by a pulmonologist, comorbidities, use
of inhalers and smoking status as well as pulmonary
function tests parameters were obtained from the
medical records

Height, weight and BMI were obtained from the most
recent PFT reports. Patients were categorized to weight
classes according to WHO criteria (5): underweight (UW)
defined as BMI <18.5 kg/mz, normal-weight (NW) defined
as BMI 18.5-24.99 kg/m’, overweight (OW) defined as BMI
25.0-29.99 kg/m” and obese (OB) defined as BMI >30.0kg/
m® The severity of COPD was classified according to
GOLD guidelines (7).

We chose to review the medical records on comorbidities
used in the Charlson comorbidity index, COTE index and
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Table 1. Patient’s characteristics categorized by GOLD stage (I-IV).

GOLD | Il 1] v Total
N (%) 122 (7.4) 723 (43.7) 610 (36.9) 199 (12.0) 1654 (100)
Male/Female (%) 46.7/53.3 51.3/48.7 50.8/49.3 59.3/40.7 51.7/48.3
Age, years 69.1+12.2 69.8 +10.8% (llI-IV) 68.2+9.9 64.5 +8.8%(I-lIl) 68.5+10.5
Height, m 168.7+£10.3 168.7 £9.2 168.3+8.9 170.5 +9.6*(ll) 168.8+9.2
Weight, kg 75.6+16.2 77.9 +£18.9% (llI-IV) 732+17.6 69.0 +16.7*(I-Ill) 749+18.2
BMI, kg/m2 265+4.6 27.3£5.9% (l-1V) 258+5.6 23.7 £ 5.5%(I-II) 263+5.8
FEV,, L 23+0.7° 1.6+0.5° 1.0+0.3° 0.7+0.2° 13106
FEV,, % predicted 90.0+7.9% 62.2+82% 403+5.7° 24.7 +3.52 51.7+184
VG, L 40+1.2° 3.4+1.0° 3.0£0.9° 28+0.9° 32+1.0
VC, % predicted 122.0+15.7% 101.9+17.3° 89.0+17.3% 75.2+15.4% 95.4+20.5
FEV; /VC MAX, % 56.6 +6.2° 47.6+8.5° 359+82° 26.3+6.0° 414+11.6
FEV,/FVC, % 59.4+7.6% 51.2+9.4% 39.6+9.6 30.1+7.6% 450+124
DLco(mmol/min/Kpa) predicted (n =658)® 63.0£20.0 579+17.2 48.1 £15.1%(I-I, IV) 38.7 = 11.8%(1-1ll) 53.1+£17.8
DLco/VA predicted (n = 658)® 66.5+20.7 69.3+21.9 62.8+21.3%(1l) 54.8 +19.6%(I-IIl) 653+21.8
Smoking status, %
Current smoker 471 36.7 32.8 36.2 359
Ex-smoker 47.9 60.7 64.2 62.3 61.3
Never smoked 5.0 2.3 2.0 1.5 2.3
Unknown 0.0 0.3 1.0 0.0 0.5

Data presented as mean +SD unless otherwise stated.
*p < 0.05 compared with the GOLD classes mentioned within brackets.
?p < 0.05 compared with all other groups.

From 1654 patients the DLco and DLco/VA of 658 patients were available in our database.

Abbreviations: BMI, body mass index; COPD, chronic obstructive pulmonary disease; GOLD, the global initiative for chronic obstructive lung disease; L, liter; Max,
maximal; FEV,, forced expiratory volume in 1second; FEV,% predicted, % of predicted value of forced expiratory volume in 1second; VC, vital capacity; VC %
predicted, % of predicted value of vital capacity; DLco, diffusing capacity of the Lungs for carbon monoxide; VA, alveolar volume; SD, standard deviation.

uw
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Figure 2. Distribution of weight classes in the COPD population. The preva-
lence (in percentages) of each weight class is provided in the pie-chart.
Abbreviations: UW, under-weight; NW, normal weight; OW, overweight;
0B, obese.

three most common comorbidities in COPD not listed in
the mentioned indexes (hypertension, depression and osteo-
porosis) (17,32-34). Comorbidities were scored on physician
based diagnoses which were retrieved from the documenta-
tion of specialists and general practitioners.

Statistics

Descriptive statistics were used to characterize the study
population at baseline. Continuous variables are expressed
as mean = SD while discrete variables are shown as percen-
tages. A two-tailed p value <0.05 was considered statistically
significant. Between-group comparisons were made using
the independent t-test (for 2 groups) or the ANOVA (for
>2 groups). Post hoc analysis using Bonferroni or Games-

Howell (depending on homogeneity of variance according to
Levene’s test) were used to correct for multiple comparisons.
The Chi-squared test was used to assess the differences in
prevalence rates between GOLD stages. Post hoc analysis
using Bonferroni were used to correct for multiple compari-
sons. For comparisons of comorbidities between obese and
non-obese, binary logistic regression was used and the mod-
els were adjusted for age, sex, smoking status and FEV;%
predicted. Analyses were performed with SPSS 21.0 for
Windows (SPSS, IBM, USA).

Results
Description of the cohort

A total of 2,249 medical records were reviewed retrospect-
ively. 595 cases did not meet the inclusion criteria. Most
patients were excluded because they appeared to have a
diagnosis of Asthma or ACOS (n=307). For the final ana-
lysis we included 1,654 cases, who had met the inclusion cri-
teria (Figure 1).

Baseline characteristics

Baseline characteristics of the 1654 included subjects with a
diagnosis of COPD are presented in Table 1. The proportion
of male and female subjects was in balance (52 and 48%
respectively). The mean age of our COPD population was
68.5+10.5 years. According to the Gold classification, 7.4%
of the study population was classified as GOLD I, 43.7% as
GOLD 1I, 36.9% as GOLD III and 12.0% as GOLD IV.
Subjects in GOLD 1I did have a higher BMI compared to
GOLD III/IV. DLco decreased with the GOLD stage. When
looking at smoking status, 36% of the study population was
currently smoking. There were relatively more current



smokers in COPD GOLD 1, while the prevalence of ex-
smokers was highest in GOLD III.

Prevalence of obesity

In the entire COPD population, the prevalence of obesity
was 21.8%. Only 5.1% of the population was underweight
(Figure 2). Most of the COPD patients were normal weight
(40.7%) or overweight (32.4%).

In Figure 3 the prevalence of both extremes in weight
classes (obesity and underweight) are presented for each
GOLD stage. Obesity was significantly more prevalent
in GOLD stages I (20.5%), II (27.8%) and III (18.9%) than
in GOLD IV (10.1%). When looking at UW, the prevalence
was significantly higher in patients with COPD GOLD IV
(11.1%) compared with GOLD I (1.6%) and 1II
(3.5%) (p <0.05).

There was no significant difference in the prevalence of
OB between males and females (19.9% vs 23.9% respectively;
p=0.06). OW was more prevalent in male subjects in com-
parison to females (38.4% vs 26.0%; p < 0.01). Overall there
was no significant difference in mean BMI between females
and males (mean BMI females: 26.3 + 6.4; males: 26.3+5.1
respectively; p=0.84). Both UW and NW were more com-
mon in females in comparison with males, but only with
UW the difference was significant (UW: 7.3% vs 3.0%
P <0.01; NW: 42.8% vs 38.7% p =0.09).

Comorbidities

The prevalence of comorbidities within our study population
is listed in Table 2. Medical records were screened for 29
comorbidities and all of these were present in our COPD
population. The prevalence of the described comorbidities
ranged from 0.1 to 46%. Hypertension (45.5%), cancer
(23.4%), coronary artery disease (CAD) (18.5%) and diabetes
mellitus (17.5%) were the most prevalent comorbidities.
Figure 4 shows the proportion of COPDog and COPDyo
individuals with a certain number of comorbidities. The
number of comorbidities for each patient ranged from 0 to
9. Within the COPDgp group 72% had two or more comor-
bidities, in comparison 54% of COPDyo patients had two or
more comorbidities (p < 0.01).

In Figure 5, comorbidities with a prevalence of >5% are
presented and compared between COPDop and COPDypo.
In Table 3, the adjusted odds ratio of comorbidities which
were significantly more prevalent in obese vs. non obese
and vice versa are presented. Hypertension (63.4%) and
diabetes mellitus (34.1%) were the most prevalent comor-
bidities in COPDgg. The prevalence of hypertension was
significantly higher in COPDgop compared to COPDyo
(63.4% versus 40.5% respectively; p < 0.01). Also the preva-
lence of diabetes mellitus was significantly higher in
COPDog compared to COPDyo (34.1% versus 12.9%
respectively; p < 0.01).

When looking at other cardiovascular diseases, congestive
heart failure (COPDop 19.4%; COPDyo 14.0%; p=0.01)
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Figure 3. Prevalence (%) of obese (OB) and under-weight (UW) patients in dif-
ferent GOLD stages (I-1V). *p < 0.05 compared to GOLD class IV of the same
weight class, # p < 0.05 compared to GOLD class Ill of the same weight class.

Table 2. Prevalence of comorbidities (%) in the COPD population.

Cardiovascular

Hypertension 455
Coronary artery disease 18.5
Congestive heart failure 15.2
Atrial fibrillation or flutter 15.9
Peripheral vascular disease 12.7

Myocardial infarction 8.4
Metabolic syndrome

Diabetes mellitus 17.5
Diabetes mellitus uncomplicated 15.5
Diabetes with end organ damage 2.1

Gastrointestinal and liver disease

Peptic ulcer disease 3.1

Chronic liver disease 19

Moderate or severe liver disease 0.7

Malignancy

All types of cancer 234
Lung carcinoma 48
Breast carcinoma 2.3
Carcinoma with metastasis 14
Lymphoma 0.6
Esophageal carcinoma 0.3
Leukemia 0.3
Pancreatic carcinoma 0.1
All other cancer types 13.6

Psychological status
Depression 13.2
Anxiety 7.5
Dementia 1.6
Skeletal disease

Osteoporosis 12.8
Neurological disorder

Cerebrovascular disease 5.7

Hemiplegia 1.0
Others

Moderate to severe chronic kidney disease 10.2

Pulmonary fibrosis 1.7

Connective tissue disease 0.2

AIDS 0.2

and atrial fibrillation/flutter (COPDgg 19.9%; COPDyo
14.8%; p=0.02) were more prevalent in obese patients as
well. There were no statistically significant differences in the
prevalence of myocardial infarction, CAD and peripheral
vascular disease between COPDpg and COPDyo. We also
found significant differences between COPDgop and
COPDyo when comparing the prevalence rates of osteopor-
osis (8.9% vs 13.8%) and lung cancer (2.8% vs 5.4%). These
conditions were significantly more common in COPDyo
compared with COPDgp (p < 0.05).
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Discussion
Prevalence of obesity in COPD

The prevalence of obesity in our COPD population was
21.8%. This exceeded the prevalence of underweight (5.1%)
by more than four times. Obesity was most prevalent in
patients with COPD GOLD I and II (20.5% and 27.8%
respectively) and least prevalent in patients with COPD
GOLD IV (10.1%).

The prevalence of obesity in our study is comparable
with results from Vanfleteren et al. (17) (213 COPD patients
with a mean FEV % predicted of 51%; from a rehabilitation
clinic; prevalence of COPDog 23%), the PLATINO study
(13) (759 COPD patients recruited from a population-based
epidemiological study; prevalence of COPDgp 23%) and a
Canadian study (12) (self-reported data of 3470 COPD
patients from the Canadian National Health Survey; preva-
lence of COPDgp 24.6%). However it is not consistent with
data from an earlier Dutch study in a primary care popula-
tion of 317 COPD patients (14) (prevalence of COPDgg
18%), a study with 355 COPD patients from Northern
California recruited from a database of primary-to-tertiary
care (prevalence of COPDeop 54%) (11), a survey from
Middle East and North Africa where 996 self-reported
COPD patients from the general population were recruited
(prevalence of COPDgog 30%) (2) and a cohort of 2265 indi-
viduals referred to a tertiary care pulmonary function
laboratory (prevalence of COPDop 30%) (16). In our study,
obesity was most prevalent in patients with COPD GOLD 1
and II (20.5% and 27.8% respectively) and least prevalent in
patients with COPD GOLD IV (10.1%). This later finding is
in line with the study of Steuten et al. (14).

Some factors may explain the variability in prevalence
between the studies. First, it is important to use a correct
definition for ‘having COPD’ or ‘being obese’. Studies with a
relatively large sample size have used self-reported diagnosis,
weight and length to define COPD and obesity (2,12,15).
Utilization of self-reported data is a popular methodology in
studies, however it is proved to be less reliable (35-39). Our
study population was diagnosed with COPD by a pulmonol-
ogist. Furthermore, we used data from the most recently
performed PFT’s to confirm the diagnosis. Anthropometric
measurements like weight and height are measured during
each PFT in our hospital, so these data were extracted from
the PFT reports to calculate the BMI. This method reduced
the chance of incorrect information regarding the diagnosis
and other used variables (BMI, COPD Gold stage etc.).

Second, use of FEV/FVC ratio to diagnose obstructive
disease is very common. This parameter was also used in
most of the studies which confirmed the diagnosis of COPD
with PFT (11,13,14,17). Measuring FVC is a practical way to
estimate the ‘actual’ VC. However FEV;/FVC ratio seems to
be less reliable comparing with FEV,/(slow) VC ratio to
diagnose obstructive disease (40-42). FVC is dependent on
flow and for example, in case of air-trapping, FVC is smaller
than VC.

Third, the prevalence of obesity is correlated with the
severity of airflow obstruction. An explanation for this

35
30
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 Non-obese| 22.1 | 23.4 | 19.4 | 14.6
Obese 11.1 | 175|294 | 17.2
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Figure 4. Number of comorbidities (%) in the obese and non-obese individuals.

might be that COPD subjects with obesity die in earlier
stage of COPD and therefore not reach severe stages of
COPD. Nevertheless, the higher prevalence of obesity in
milder COPD makes it assumable that selection of a study
population strongly influences the prevalence rates. In gen-
eral, COPD patients from a primary care population have
milder disease stage (GOLD I and II) compared to patients
at secondary care clinics. Hence one would expect that the
prevalence of obesity would be higher in primary care than
in secondary care. Contrary to our expectation, the preva-
lence of obesity was lower in a Dutch primary care popula-
tion (14). Despite having relatively more subjects with
COPD GOLD I and II (78%), obesity was less common in
this population comparing to ours (18% vs 21.8% respect-
ively). Although it must be mentioned that this primary care
study included a relatively small number of COPD patients
(n=317). Also surprisingly our secondary care population,
consisting mostly of patients with COPD GOLD II and III,
did not differ in the prevalence of obesity with patients
from a rehabilitation clinic in the Netherlands (17). When
evaluating the data in more detail, the mean FEV,% pre-
dicted of our population matched with the rehabilitation
clinic population (52+18% predicted vs 51+17% predicted
respectively). This might explain similarity in our prevalence
rates. Furthermore, patients with severe comorbidities (like
active malignancy) were not included in the study per-
formed at the rehabilitation clinic. It is assumable that inclu-
sion of such patients would lead to lower prevalence rates
of obesity.

Finally, other factors like genetic, socio-demographic dif-
ferences and sex may also play a role in prevalence rates of
obesity in COPD. Several studies indicate that obesity is
more prevalent in women (12,13,43). However, our data did
not show any difference between mean BMI of males
and females.

An interesting finding is the significantly higher preva-
lence of obesity in our COPD population compared to the
prevalence of obesity in general (Dutch) population; 21.8%
and 13.7% respectively (p <0.01) (6). We did not have a
control group of non-COPD individuals to compare the
rates, nevertheless our finding confirms the results of some
earlier studies (11-14,17). When evaluating prevalence rates
it is possible that we relatively find more obese individuals
in a COPD population, simply because they live longer than
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Figure 5. Prevalence of comorbidities (%) in obese and non-obese COPD patients. Abbreviations: HT, hypertension; CA, carcinoma; CAD, coronary artery disease;
DM, diabetes mellitus; AF, atrial fibrillation or flutter; CHF, congestive heart failure; DP, depression; PVD, peripheral vascular disease; OS, osteoporosis; CKD, moderate
to severe chronic kidney disease; MI, myocardial infarction; AN, anxiety; CVD, cerebrovascular disease; LUC, lung cancer. * Comorbidity is significantly more preva-

lent comparing to the other group (p < 0.05).

non-obese COPD patients. Whether COPD is a risk factor
for developing obesity or that obese patients are more prone
for developing COPD remains unclear and needs to be
studied prospectively.

Comorbidities in obese and non-obese COPD

Hypertension, cancer, diabetes mellitus and CAD were the
most common comorbidities in our COPD cohort. This is
in line with previous data (17,24,44-46). COPDop had sig-
nificantly more comorbidities compared to COPDyo. Also
the pattern of comorbidities differed between obese and
non-obese COPD patients.

In COPDgg hypertension and diabetes mellitus were the
most prevalent comorbidities. The prevalence of both dis-
eases was significantly higher in COPDgp compared with
COPDyo. Also other cardiovascular comorbidities like atrial
fibrillation/flutter and congestive heart failure were signifi-
cantly more prevalent in COPDgg. Surprisingly, CAD was
not more common in COPDgpp compared to COPDyo
(21.3% vs 17.7% respectively; p=0.13). However in further
analyses we found that CAD was significantly more preva-
lent in patients with BMI >25.0kg/m*> compared with
patients with BMI <25.0kg/m® (21.1% vs 15.5% respectively;
p <0.01). Various studies have demonstrated that cardiovas-
cular comorbidities, including hypertension, often co-exist
with COPD and are associated with increasing BMI, age and
smoking (44,47-50). Inflammation might play a role in the
development of cardiovascular diseases amongst COPD
patients, however the exact mechanism remains unclear.
Factors which might contribute in the development of dia-
betes mellitus in COPD patients are systemic inflammation

Table 3. Comorbidities which are significantly more prevalent in obese or
non-obese COPD patients.

Prevalence (%) OR 95% Cl p value
Obese
DM 34 3.74 2.81-4.99 <0.01
HT 63 2.68 2.08-3.47 <0.01
CHF 19 1.74 1.25-2.42 <0.01
AF 20 1.53 1.11-2.12 0.01
Non obese
LUC 5 2.01 1.04-4.01 0.04
0S 14 1.73 1.15-2.61 <0.01

The odds are adjusted for age, sex, smoking status and FEV;% predicted.
Abbreviations: DM, diabetes mellitus; HT, hypertension; CHF, congestive heart
failure; AF, atrial fibrillation or flutter; LUC, lung cancer; OS, osteoporosis.

and use of corticosteroids, especially systemic corticosteroids
(51,52). However in this study we found no differences in
the use of inhaled corticosteroids (ICS) between COPDgg
and COPDyo (% of patients using ICS: COPDog 63.4%;
COPDyo 65.6; p=0.5). Osteoporosis and lung cancer were
significantly less prevalent in COPDgp compared
to COPDyo.

In daily practice, underweight is one of the main focus
points in COPD care. In part, this is due to the clear nega-
tive effects on important endpoints like mortality. Our study
indicates that obesity is much more common in COPD than
underweight. Therefore, physicians should be more aware of
the common coexistence of COPD and obesity. Furthermore
obese COPD patients seem to have more and different
comorbidities compared to non-obese COPD. Hypertension
and diabetes mellitus are the most common comorbidities
in obese COPD patients. These treatable conditions can be
easily diagnosed. Thus diagnosing these conditions should
be a point of focus. Early referral for diagnosing the most
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common comorbidities may benefit the quality of life and
reduce mortality. Whether, and if so, how to treat obesity in
COPD patients remains a question that needs to be eval-
uated in the future.

Limitations and future studies

Some limitations of our study need to be addressed. We
evaluated data from a single center. In order to generalize
these prevalence rates, a multicenter study is more appropri-
ate. Due to the cross-sectional nature of this study, potential
causal links cannot be established. Future prospective studies
with follow up of patients are needed to investigate causal
links. Furthermore, the prevalence rate of obesity and
comorbidities seems to be strongly depending on the demo-
graphic characteristics of the population. These figures
might differ in other parts of the world and cannot be gen-
eralized to all COPD patients. Also it must be kept in mind
that our COPD population represented a sample of patients
being treated at a secondary care hospital. We did not have
a control group of non-COPD individuals to compare the
rates, nevertheless our finding confirms the results of some
earlier studies. Obesity was only assessed by BMI in this
study. Other adiposity measures may have added value,
however BMI seems to be a measure which is as clinically
important and accurate compared to other measures (53,54).
The severity of COPD was based on the latest PFT.
Although it is the policy within our department to only per-
form a PFT when patients are stable (have no exacerbation),
we cannot rule out that some PFT’s were performed during
an exacerbation, thus overestimating the severity of COPD.

Conclusion

Obesity is common in patients with COPD and is most
prevalent in COPD GOLD I-II and least prevalent in COPD
GOLD IV. Obese COPD patients have different comorbid-
ities than non-obese COPD patients. Cardiovascular and
metabolic comorbidities, especially hypertension and dia-
betes mellitus, are more prevalent in obese COPD patients.
Recognition and active screening of these comorbidities,

should be a priority for clinicians treating obese
COPD patients.
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