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Abstract

This study was planned to investigate the relationship of obesity with exercise capacity, quality of life, and fatigue level in Chronic Obstructive Pulmonary Disease
(COPD). 109 individuals with COPD were included in the study. Individuals were stratified into three groups as normal (18.5<, <24.9 kg/m? n=34), overweight (25<,
<29.9 kg/m?, n=43) and obese (>30 kg/m?, n=32). After taking socio-demographic information of the individuals, The Shuttle Walking Test was used to measure exercise
capacity, St. George Respiratory Questionnaire to measure quality of life, and the Fatigue Severity Scale to measure fatigue levels. The average age and BMI of normal,
overweight and obese individuals participating in the study were 60.58+13.21 years, 21.48+1.83 kg/m?; 61.83+11.33 years, 26.98+1.50 kg/m? and 57.55+12.85 years,
33.46+3.93 kg/m? respectively with age being similar between the groups (p>0.05). In the correlation analysis, there was a significant relationship between exercise
capacity and fatigue severity (r= -0.532, p= 0.007), SGRQ activity parameter (r= -0.508, p= 0.011) in individuals with obesity (p<0.05). No relation was observed in
these parameters in the normal and overweight COPD group (p> 0.05). There was a relationship between fatigue severity and all sub-parameters of SGRQ in all 3 groups
(p<0.05). In obese individuals with COPD, BMI was found to be related to the individual's exercise capacity. It was found that exercise capacity in individuals with obesity
is related to fatigue severity and quality of life. For this reason, it was thought that rehabilitation approaches to control weight and increase exercise capacity may positively

affect individuals' fatigue status and quality of life.
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Introduction

Chronic obstructive pulmonary disease (COPD) is a disease
characterized by the presence of airflow limitation, which is not
completely reversible and is generally progressive. The change
in disease progression is often expressed by the rate of decline
in FEV1 and this change is interpreted as the natural history of
COPD. According to current estimates, the global burden of
obesity and mortality in COPD will increase [1]. COPD was the
fifth leading cause of death in the world in 2001 and is expected to
be the third most common cause of death in 2020 [2].

While Global Initiative for Chronic Obstructive Pulmonary
Disease (GOLD) guidelines are being utilized for the diagnosing
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and estimation of severity; weight classifications are based on
body mass index (BMI) defined by the World Health Organization
(WHO). Although little is known about the underlying relationship
between obesity and COPD, the potential link is getting clearer
every year [3]. Obesity in COPD patients results in a decrease
in daily life activity levels [4]. Also, truncal obesity risk can
increase due to repeated systemic corticosteroid treatments [5].
Steuten et al. evaluated the obesity prevalence in primary care
COPD patients; the overall prevalence was 18%, with the highest
prevalence being in GOLD I and IT with 16-24% and the lowest in
GOLD IV with 6%. [6]. Eisner et al. reported a higher prevalence;
with BMI being >30 kg/m2 in 54% of patients, more than doubling
the general prevalence of obesity in the region [7]. The prognostic
value of nutritional status in COPD is well established. Low BMI
is associated with mortality independent of disease severity [8].
Being overweight or obese is associated with reduced mortality in
COPD; this phenomenon is commonly referred to as the "obesity
paradox". Yet; obesity can reduce the health-related quality of life
(HRQoL) and causes increased physical restrictions [9]. Obesity
is associated with factors such as reduced thoracic compliance,
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increased airway resistance, and increased respiratory work, thus
worsening symptoms of dyspnea and wheezing due. [10].

COPD is considered a systemic disorder [11]. Therefore, it is
important to research multidimensionally how various parameters
other than FEV1 alter. Exercise capacity is a crucial outcome in
COPD because it is a determinant of impaired health status and
has a strong relationship with poor quality of life [12]. Clinical
experience shows that combined limiting/obstructive deficits
seen in obese COPD patients can result in worsening symptoms
and activity limitations [3, 13]. Studies have shown that exercise
capacity decreases due to COPD [14-16]. Besides, fatigue and
dyspnea are common symptoms in COPD. The fatigue severity in
patients with asthma and emphysema is 2.9 times higher than in
healthy adults. Also, fatigue and dyspnea are the primary symptoms
that limit exercise tolerance in COPD. With the addition of obesity
to the COPD picture, this situation becomes more complex [17].
Given the wide pathophysiological heterogeneity of COPD and
the presence of serious comorbidities, it is important to investigate
exercise capacity, quality of life, and fatigue level with the addition
of obesity to the picture.

This study was planned to investigate the relationship between
obesity and exercise capacity, quality of life, and fatigue level.

Material and Methods
Study design and subjects

This is a cross-sectional study. Permission was obtained from
the Bolu Abant Izzet Baysal University Human Research Ethics
Committee (2016/43). This study included 109 individuals who
presented to pulmonology outpatient clinics and were diagnosed
with mild to moderate COPD according to GOLD criteria. All
patients participating in the study were clinically stable. The
patients were stratified into three groups according to WHO BMI
classification [18]. Group 1 normal weight (18.5<, <24.9 kg/m2,
n= 34), Group 2 overweight (25<, <29.9 kg/m2, n= 43), Group 3
obese (BMI> 30 kg/m2, n=32).

With the one-way analysis of variance method in determining the
participants in the study, it was determined that with the hypothesis
that there would be a wide effect size of w= 0.33 between 3 groups,
at least 31 people in each group and 93 people in total would be
included with 80% power and 5% margin of error. The calculation
was carried out with the G-power 3.0.10 program.

Inclusion and exclusion criteria

Inclusion criteria: having been diagnosed with COPD according
to the GOLD criteria; stable disease for at least 8 weeks;
volunteering to participate. Exclusion criteria: the presence of
serious uncontrolled heart disease (heart failure, uncontrolled
hypertension, angina or myocardial infarction history, heart
valve problems); malignancy; musculoskeletal deformity that
may prevent the patient from exercising; or neurological disease
(history of cerebrovascular attack, multiple sclerosis, Parkinson’s).

Data collection

Socio-demographic information of the individuals participating in
the study was recorded. Functional capacity was evaluated with the
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Incremental Shuttle Walk Test (ISWT). The ISWT was performed
according to the standard guidelines described by Singh et al [19].
The cones were placed 9 meters apart. Patients walked a path
around the two cones so that the walked distance was about 10
meters. The speed was controlled by an audio signal. Every minute
walking speed increased by 0.17 meters/second. The ISWT ends if
any one of the following occurs: 1) The patient is too breathless to
continue; 2) The patient is >50 cm away from the marker at the beep
sound (can be given 1 lap to catch up), or 3) At 85% of predicted
maximum heart rate (210 — 0.65xage) [20]. Before and after the
ISWT, oxygen saturation was measured with a pulse oximeter
(KPTS-01, Seoul, Korea), dyspnea, and fatigue perceptions were
recorded using the Modified Borg Scale. Modified Borg Scale
(MBS) is a categorical scale that evaluates breathlessness between
0-10 [21]. Patients evaluated breathlessness by selecting the option
that most appropriately described their status.

Saint George Respiratory Questionnaire (SGRQ) is a widely used
method to evaluate the quality of life in obstructive airway diseases
and especially COPD. SGRQ consists of three subscales and
total scores. SGRQ scores range from 0-100, with higher scores
reflecting the poorer quality of life. The total score summarizes the
effect of the disease on the overall state of health [22].

Perceived fatigue was evaluated with the Fatigue Severity Scale
(FSS). FSS is a 9-item scale that measures the severity of fatigue
from 1 to 7. A score of >4 defines severe fatigue [23].

Statistical analysis

Data analysis was performed using SPSS version 20.0 (SPSS Inc,
Chicago, USA). Variables were expressed as arithmetic mean
+ standard deviation (X£SD), incidence, and percentage. The
suitability of variables to normal distribution was examined using
the Kolmogorov-Smirnov test.

Descriptive analyzes were given using the mean and standard
deviations for normally distributed variables. Since the FVC
and SGRQ (Symptoms) values were determined to show normal
distribution, these parameters were compared between BMI groups
(Normal/Overweight/Obese) using the one-way ANOVA* test.
The homogeneity of the variances was evaluated by the Levene
test. In cases of a significant difference between the groups, two
posthoc comparisons were made using the Tukey test.

Parameters determined without normal distribution were evaluated
using the Kruskal-Wallis test. Double comparisons were performed
with the Mann-Whitney U test and evaluated using Bonferroni
correction. Significant p values are in bold and letters are placed
in the upper right of the (X) values to indicate the differences
between groups, indicating the difference between the means in
the same line and carrying different letters is significant.

Pearson correlation coefficient and Spearman correlation analysis
were used to analyzing the relationships between variables. A
P-value below 0.05 was used as a cut-off for statistical significance.

Results
The average age and BMI of normal, overweight, and obese

individuals participating in the study were 60.58+13.21 years,
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21.48+1.83 kg/m?* 61.83+11.33 years, 26.98+1.50 kg/m? and
57.55+12.85 years, 33.46+3.93 kg/m? respectively (Table 1). The
clinical characteristics of the population in the study are given in
(Table 2)

In the normal weight group, there was no relationship between the
FSS score and the Shuttle walking test (r=-0.036, p=0.848). There
was a relationship between the FSS score and SGRQ (Symptoms)
(r=0.479, p=0.005), SGRQ (Activity) (r=0.685, p=0.001), SGRQ
(Impacts) (r=0.676, p=0.001), and SGRQ (total) (r=0.723,
p=0.001) (Table 3).

In the overweight group, there was no relationship between the

Table 1. Demographic information of the individuals
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FSS score and the Shuttle walking test (r=-0.009, p=0.960). There
was a relationship between the FSS score and SGRQ (Symptoms)
(r=0.724, p=0.001), SGRQ (Activity) (r=0.607, p=0.001), SGRQ
(Impacts) (r=0.492, p=0.01), and SGRQ (total) (r=0.554, p=0.001)
(Table 4).

In the obese group, there was a relationship between the FSS
score and the Shuttle walking test (r=-0.532, p=0.007). There
was a relationship between the FSS score and SGRQ (Symptoms)
(r=0.482, p=0.005), SGRQ (Activity) (r=0.633, p=0.001), SGRQ
(Impacts) (r=0.538, p=0.002), and SGRQ (total) (r=0.573,
p=0.001) (Table 5).

Normal weight Overweight Obese p

Age (years) 60.58+13.21 61.83+11.33 57.55+12.85 0.390%
BMI (kg/m?) 21.48a+1.83 26.98b+1.50 33.46¢+3.93 0.001%
Sex Female 7 %20.6 10 %23.3 23 %71.9 -

Male 27 %79.4 33 %76.7 9 %28.1 -
Hospitalization (last 3 months) 20 %64.5 23 %53.5 13 %46.4 -
Table 2. Clinical characteristics of individuals in groups

Normal weight Overweight (n=43) Obese (n=32)
(n=34) X+SD X+SD X+SD p

FEV, (L) 2.20+0.84 3.74+1.42 2.05+0.61 0.431%
FEV, (%) 72.33£17.00 66.63*+16.46 70.03%£19.32 0.028*
FVC (L) 3.23+0.96 2.91+0.97 2.93+0.76 0.298*
FVC (%) 87.20+17.67 81.04421.02 85.03+19.32 0.067*
FEV /FVC 70.16+11.99 73.31£9.40 70.43+6.03 0.394%
Shuttle walking test (m) 371.94*+120.79 346.03%+58.87 312.67b+61.58 0.001#
SGRQ (Symptoms) 71.23%+20.68 63.87 °£22.99 56.44°+21.94 0.029*
SGRQ (Activity) 72.11435.12 68.13+34.87 75.22+30.21 0.763#
SGRQ (Impacts) 60.68+29.31 55.63+35.82 62.18+28.03 0.781%
SGRQ (Total) 65.71+28.31 60.94+30.93 66.24+24.80 0.786"
FSS 7.04+1.76 6.60+2.20 6.56+2.16 0.675*

*ANOVA; *Kruskal-Wallis test; p<0.05; BMI: Body mass index; FEV: Forced expiratory volume in 1 second; FVC: Forced vital capacity; SGRQ: St.George Respi-

ratory Questionnaire; FSS: Fatigue Severity Scale.

Table 3. Normal weight group: the relationship between exercise capacity, quality of life, and severity of fatigue

Shuttle walking test SGRQ (Symptoms) SGRQ (Activity) SGRQ (Impacts) SGRQ (Total) FSS
r 1 -0.113 0.030 0.003 -0.007 -0.036
Shuttle walking test
p 0.553 0.874 0.987 0.972 0.848
SGROQ (S ) r 1 0.719 0.657 0.769 0.479
mptoms
ymp p 0.001 0.001 0.001 0.005
SGROQ (A ) r 1 0.863 0.915 0.685
ctivi
R p 0.001 0.001 0.001
SGROQ (1 ) r 1 0.965 0.676
mpacts
P p 0.001 0.001
SGRQ (Total) r 1 0.723
ota
p 0.001
r 1
FSS
p

SGRQ: St.George Respiratory Questionnaire; FSS: Fatigue Severity Scale.
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Table 4. Overweight group: the relationship between exercise capacity, quality of life, and severity of fatigue

Shuttle walking - SGRQ (Symp- o0 (Activity) SGRQ (Impacts)  SGRQ (Total) FSS
test toms)
Shuttle walking r 1 0.021 0.041 0.084 0.108 -0.009
test p 0.913 0.930 0.660 0.572 0.960
SGRQ (Symp- r 1 0.519 0.486 0.557 0.724
toms) P 0.001 0.001 0.001 0.001
SGRQ (Activity) ' 1 0.836 0.897 0.607
p 0.001 0.001 0.001
SGRQ (Impacts) r 1 0.979 0.492
p 0.001 0.010
SGRQ (Total) ' 1 0.554
p 0.001
FSS ' !
p
SGRQ: St.George Respiratory Questionnaire; FSS: Fatigue Severity Scale
Table 5. Obese group: the relationship between exercise capacity, quality of life, and severity of fatigue
Shuttle walking test SGRQ (Symptoms) SGRQ (Activity)  SGRQ (Impacts) SGRQ (Total) FSS
Shuttle walking r 1 -0.230 -0.508 -0.357 -0.406 -0.532
test P 0.279 0.011 0.094 0.054 0.007
SGRQ (Symp- r 1 0.574 0.600 0.652 0.482
toms) P 0.001 0.001 0.001 0.005
SGRQ (Activity) ' 1 0.773 0.849 0.633
p 0.001 0.001 0.001
SGRQ (Impacts) ' ! 0-977 0.538
p 0.001 0.002
SGRQ (Total) ' ! 0.573
p 0.001
SGRQ (Total) ; !

SGRQ: St.George Respiratory Questionnaire; FSS: Fatigue Severity Scale.

Discussion

TAs a result of the study, fatigue was associated with quality of
life in all three groups of normal-weight, overweight, and obese
COPD patients. However, in obese COPD patients, there was also
a relationship between exercise capacity, fatigue, and quality of
life.

Among the main respiratory complications of obesity are increased
need for ventilation, the inefficiency of respiratory muscles, and
a decrease in respiratory compliance. Hypoventilation and sleep
apnea syndromes commonly develop in obese patients [24]. The
final result is a worsening health condition. In obese patients,
dyspnea affecting the quality of life has worsened and exercise
capacity has decreased. In addition to the cardiopulmonary effects,
decreased muscle mass is an important determinant in the decline
of exercise capacity with obesity [10]. Obesity is associated with
increased exercise dyspnea. Also, obesity creates the need for

more metabolic energy as a result of altered respiratory function.
It causes additional ventilation during exercise as a direct result of
increased body mass [25]. It is difficult to estimate the effect on
respiratory muscle/mechanical factors during exercise.

Soth et al. [26] evaluated the maximum exercise capacity with
bicycle ergometry in 2625 COPD patients, 450 of whom were
obese. The maximum exercise capacity increased with increasing
BMI, but the maximum exercise capacity decreased as the BMI
increased to the obesity range. Our findings are similar to a study
by Enright et al. [27] who found a non-significant relationship
between increasing weight in the elderly and 6-minute walking
test scores. Contrary to current beliefs, in a previous study, the
combination of obesity and COPD has been reported to cause no
more dyspnea and exercise limitation compared to normal-weight
patients with similar airway limitation, despite more metabolic
and ventilation needs [28]. Melda et al. [29] reported that being
overweight and obese in COPD had a positive effect on muscle
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strength and physical activity. Also, despite the increase in
metabolic and ventilation needs, obesity has been reported to have
potential benefits on exercise tolerance in COPD [30]. In another
study [31], cachectic COPD patients were reported to have more
dyspnea as a result of decreased respiratory muscle strength.

Seres et al. [32] reported that decreased exercise capacity in morbid
obesity was associated with increased oxygen uptake, heart rate,
systolic blood pressure, and minute ventilation. They reported that
the reason for low exercise capacity was due to the need for more
energy to move the increased total body mass. In the literature,
studies on respiratory muscle function in patients with normal and
overweight COPD gave conflicting results [33, 34].

Domingo et al. [35] demonstrated that health-related quality of life
measurements can be used to predict COPD mortality, as patients
with worse SGRQ scores were found to have higher mortality. In
a previous study, it was reported that approximately three-quarters
of stable COPD patients experience fatigue [36]. It has been
reported that fatigue affects physical, cognitive, and psychological
functioning in individuals with COPD [37]. However, Kouijzer
et al. [38] showed that fatigue also caused decreased social
functionality, social isolation, feelings of loneliness, and a high
mental burden. In our study, there was a correlation between the
quality of life and fatigue levels in all three groups. Our results
are similar to the literature in light of this information. Fatigue is
a very important parameter that adversely affects the life of COPD
patients in many ways. Ramachandran et al. [17] reported that
obese COPD patients were referred to pulmonary rehabilitation
at an earlier stage, but had poorer exercise performance, more
disruption in their daily activities, and more fatigue.

This study has some limitations. In our study, detailed analyzes
could not be made because body composition was not evaluated
in detail. However, the level of fatigue has not been evaluated
multidimensionally. Nevertheless, the strengths of our study are
the investigation of the relationship between being normal weight,
overweight, and obesity in patients with COPD and the parameters
of exercise capacity, quality of life, and fatigue, which play a very
important role in daily living activities of individuals.

Conclusion

In conclusion, fatigue level was found to be associated with quality
of life in normal weight, overweight, and obese COPD patients.
However, it was shown that there was a relationship between
exercise capacity, fatigue, and quality of life in obese COPD
patients. It should be kept in mind that it is important to provide
weight control in rehabilitation programs that will be applied to
patients with COPD.
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