
© 2015 Arikan et al. This work is published by Dove Medical Press Limited, and licensed under Creative Commons Attribution – Non Commercial (unported, v3.0)  
License. The full terms of the License are available at http://creativecommons.org/licenses/by-nc/3.0/. Non-commercial uses of the work are permitted without any further 

permission from Dove Medical Press Limited, provided the work is properly attributed. Permissions beyond the scope of the License are administered by Dove Medical Press Limited. Information on 
how to request permission may be found at: http://www.dovepress.com/permissions.php

International Journal of COPD 2015:10 1829–1835

International Journal of COPD Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
1829

O r I g I n a l  r e s e a r C h

open access to scientific and medical research

Open access Full Text article

http://dx.doi.org/10.2147/COPD.S88910

The relationship between cough-specific quality of 
life and abdominal muscle endurance, fatigue, and 
depression in patients with COPD

Hulya Arikan1

sema savci2

Ebru Calik-Kutukcu1

Naciye Vardar-Yagli1

Melda saglam1

Deniz Inal-Ince1

lutfi Coplu3

1Department of Physiotherapy and 
Rehabilitation, Faculty of Health 
Sciences, Hacettepe University, 
Ankara, Turkey; 2school of 
Physiotherapy and Rehabilitation, 
Dokuz Eylul University, Izmir, Turkey; 
3Department of Chest Medicine, 
Faculty of Medicine, Hacettepe 
University, Ankara, Turkey

Background: Cough is a prevalent symptom that impacts quality of life in COPD. The aim 

of this study was to assess the relationship between cough-specific quality of life, abdominal 

muscle endurance, fatigue, and depression in stable patients with COPD.

Methods: Twenty-eight patients with COPD (mean age 60.6±8.7 years) referred for pulmo-

nary rehabilitation participated in this cross-sectional study. Sit-ups test was used for assess-

ing abdominal muscle endurance. Leicester Cough Questionnare (LCQ) was used to evaluate 

symptom-specific quality of life. Fatigue perception was evaluated with Fatigue Impact Scale 

(FIS). Beck Depression Inventory (BDI) was used for assessing depression level.

Results: The LCQ total score was significantly associated with number of sit-ups; BDI score; 

FIS total; physical, cognitive, and psychosocial scores (P0.05). Scores of the LCQ physical, 

social, and psychological domains were also significantly related with number of sit-ups, FIS 

total score, and BDI score (P0.05). FIS total score and number of sit-ups explained 58% of 

the variance in LCQ total score (r=0.76, r2=0.577, F(2–20)=12.296, P0.001).

Conclusion: Chronic cough may adversely affect performance in daily life due to its negative 

effect on fatigue and decrease abdominal muscle endurance in patients with COPD. Decreased 

cough-related quality of life is related with increased level of depression in COPD patients. 

Effects of increased abdominal muscle endurance and decreased fatigue in COPD patients with 

chronic cough need further investigation.

Keywords: cough, quality of life, depression, fatigue, chronic obstructive pulmonary disease

Introduction
COPD is characterized by persistent airflow limitation that is usually progressive and 

associated with an enhanced chronic inflammatory response to noxious particles and 

gases in the airways and lungs. The characteristic symptoms of COPD are chronic 

and progressive dyspnea, cough, and sputum production that can be variable from day 

to day. Initially, the cough may be intermittant, but later is present everyday, often 

throughout the day.1

While cough is an important defence mechanism that helps clear excessive secre-

tions and foreign material from the airways, chronic cough was found to be significantly 

associated with meaningful adverse psychosocial and physical effects on health-related 

quality of life (HRQoL).2,3 Decrease in HRQoL with chronic cough was more likely 

to be psychosocial than physical in nature.2

There is now better evidence for the fact that people who have cough regularly, 

productive of sputum, are more likely to develop pneumonic complications dur-

ing COPD exacerbations and subsequently die.4 Chronic cough defined as cough 
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lasting 8 weeks causes significant morbidity and utilization 

of health care resources.5

Cough-related syncope, incontinence, vomiting, sleep 

deprivation, and depression are among some of the more 

severe adverse effects of cough and require prompt assessment 

and treatment.6,7 It was found that depressive symptomatology 

is very common in patients with chronic cough.8,9 Whereas 

abdominal muscle strength is preserved in stable COPD 

patients,10 it was shown that expiratory muscle endurance 

that primarily includes abdominal muscles is decreased in 

COPD.11 Fatigue is found to be significantly increased in 

COPD patients compared to controls,12,13 and dyspnea and 

physical symptoms have more impact on fatigue than physi-

ologic variables.14 Prolonged coughing can cause soreness or 

even strain in the abdominal or rib muscles, and hence have a 

negative impact on abdominal muscle endurance. Inefficient 

use of abdominal muscles during cough may increase physical 

complaints and the patients’ fatigue perception.

Although there are studies about the impact of cough 

on HRQoL in COPD compared with different diseases15 

and healthy controls,16 we did not find any studies about 

the relationship between cough-specific quality of life and 

abdominal muscle endurance, fatigue, and depression in 

COPD. Therefore, the primary objective of the study was to 

investigate the relationship between cough-specific quality of 

life and abdominal muscle endurance, fatigue, and depression 

in patients with COPD. The secondary objective of the study 

was to identify which of these factors (abdominal muscle 

endurance, fatigue, and depression) influence cough-specific 

quality of life.

Methods
subjects
This cros-sectional study included 28 COPD patients 

referred for pulmonary rehabilitation between the ages of 

40 and 80 years (22 male/6 female, mean forced expiratory 

volume in 1 second (FEV
1
): 53.7%±24.9%) who had been 

on the same medicine in the previous 3 weeks and not taking 

antibiotics. Patients who were not able to walk or who have 

a disability preventing them from walking, and patients who 

were not able to cooperate with pulmonary function tests and 

questionnares were not included in the study. The study was 

approved by the Ethical Committee of Hacettepe University 

and each subject signed an informed consent form.

assessments
Physical, physiological, and sociodemographic data were 

recorded. Body mass index (BMI) was calculated with 

the formula body weight/height in meters2 (kg/m2).17 The 

patients’ smoking history was recorded as pack-years. 

Dyspnea, cough, and sputum symptoms of patients were 

questioned and recorded. The number of exacerbations in the 

previous year before participating in this study was recorded. 

Patients’ dyspnea levels were determined with the Modified 

Medical Research Council (MMRC) Dyspnea Scale.18

The pulmonary function test was performed with a 

Spirolab III spirometer (Spirolab; Medical International 

Research, Rome, Italy) according to the American Thoracic 

Society/European Respiratory Society criteria. Forced vital 

capacity (FVC), FEV
1
, FEV

1
/FVC rate, peak expiratory flow 

(PEF), and forced expiratory flow between 25% and 75% of 

FVC (FEF
25%–75%

) were recorded. Pulmonary function test 

parameters were expressed as percentage of the expected 

value for age, height, body weight, and sex.19,20

Abdominal muscle endurance was assessed using a sit-ups 

test. Patients were asked to lift up the trunk from the supine posi-

tion until the lower angle of the scapula with the arms stretched 

forward consecutively as quickly as possible for 30 seconds. 

Pressure was given on patients’ knees with therapist’s hands 

to hold the patients’ feet on the ground. Verbal encouragement 

was given during test like “You are doing well. Continue”. The 

number of sit-ups were recorded for analysis.21

The Leicester Cough Questionnaire (LCQ) is a valid and 

reliable health-related quality of life measurements for adults 

with chronic cough and patients with COPD. Adaptation 

of the LCQ was made for the Turkish people and Turkish 

version of the LCQ was used for evaluation.22 It consists a 

total of 19 items that are divided into physical (eight items), 

psychosocial (seven items), and social (four items) subdimen-

sions. Total score ranges from 3 to 21. Low scores on the 

LCQ means a higher effect of coughing on the subject.22,23

The fatigue perception of the subjects was evaluated by 

the Fatigue Impact Scale (FIS). FIS is a multidimensional 

scale to assess the patient’s perception of the limitations in 

the physical (ten items), cognitive (ten items), and psycho-

social (20 items) functions caused by fatigue during the last 

month. Total score ranges between 0 and 160. High scores 

represents a higher effect of fatigue.24

Beck Depression Inventory (BDI) is a self-rating scale 

that has been developed to determine the risk of depression, 

level, and severity of depressive symptoms in individuals 

and is practiced in healthy subjects and psychiatric patients. 

It contains 21 self-assessment sentences. Each item is scored 

from 0 to 3 and total score is obtained by collecting them. 

The total score ranges from 0 to 63. A score of 0–9 indicates 

minimal depressive symptoms, 10–16 mild depressive 
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symptoms, 17–29 moderate depressive symptoms, and 30–63 

severe depressive symptoms.25

Statistical analysis
All the analyses were performed using the Statistical Program 

for the Social Sciences version 15.0 (SPSS Inc., Chicago, 

IL, USA) for Windows.26 Variables were expressed as 

mean ± standard deviation, frequency, percentage, median, 

minimum, and maximum. Normal distribution of variables was 

tested with Shapiro–Wilk Test. Correlations were analyzed using 

the Pearson’s correlation analysis because parametric condi-

tions were met by the data. Correlations were classed as “high” 

(r0.70), “moderate” (r=0.50–0.69), “low” (r=0.26–0.49), and 

“little or no correlation” (r=0.00–0.25).27 Multiple regression 

analysis was carried out using the LCQ total score as dependent 

variable and variables with a significant relationship with the 

LCQ total score (P0.015) based on correlation analysis as 

independent variable. With a 5% type-1 error level and a total of 

28 subjects, the study has 80% power to detect correlations with a 

magnitude of |r|0.45 among the study parameters as statistically 

significant. The level of significance was set to P0.05.28

Results
Twenty-eight clinically stable patients with COPD were 

included in the study. Data regarding the characteristics of 

the participants are presented in Table 1. Mean age of the sub-

jects was 60.6±8.7 years and mean BMI was 27.1±5.5 kg/m2. 

Mean FEV
1
 (%) of COPD patients was 53.7%±24.9%. 

Approximately, 17.9% of the patients were in GOLD stage I,  

35.7% in GOLD stage II, 25.0% in GOLD stage III, and 

21.4% in GOLD stage IV. Approximately, 64.3% (n=18) 

of patients had chronic cough and 96.4% of subjects had 

dyspnea symptom, and median of MMRC scores was 1.5.

Abdominal muscle endurance, cough-specific quality of 

life, fatigue perception, and depression level results are given 

in Table 2. Mean number of sit-ups was 17.0±5.7. Mean LCQ 

total score was 15.9±3.8, mean FIS total score was 40.0±30.7, 

and mean BDI score was 12.0±9.4. Approximately, 50.0% 

of patients had minimal depressive symptoms, 19.2% had 

mild depressive symptoms, 23.1% had moderate depressive 

symptoms, and 7.7% had severe depressive symptoms.

The LCQ total score was significantly correlated with 

number of sit-ups (r=0.704, P0.001, Figure 1), BDI score 

(r=-0.550, P=0.004, Figure 2), FIS total (r=-0.557, P=0.003, 

Figure 3), physical (r=-0.543, P=0.003), cognitive (r=-0.494, 

P=0.009), and psychosocial scores (r=-0.566, P=0.002). The 

LCQ physical score was also significantly related to the num-

ber of sit-ups (r=0.713, P0.001), FIS total score (r=-0.578, 

P=0.002), and BDI score (r=-0.553, P=0.003). The LCQ 

Table 1 Characteristics of COPD patients

Variable Mean ± SD

Age (years) 60.6±8.7
Sex (male/female) 22/6
Height (cm) 166.4±8.4
Body weight (kg) 75.3±17.6
Body mass index (kg/m2) 27.1±5.5
FEV1 (%) 53.7±24.9
FVC (%) 69.9±10.6
FEV1/FVC (%) 59.3±15.1
FeF25%–75% (%) 33.0±21.7
PEF (%) 58.3±25.5
Smoking history (pack-years) 40.2±30.8

Median (minimum–maximum)
Number of exacerbations (n) 0 (0–2)
MMRC (0–4) 1.5 (0–3)

Abbreviations: FEV1, forced expiratory volume in 1 second; FVC, forced vital 
capacity; FEF25%–75%, forced expiratory flow between 25% and 75% of FVC; PEF, 
peak expiratory flow; MMRC, Modified Medical Research Council Dyspnea Scale;  
sD, standard deviation.

Table 2 Abdominal muscle endurance, cough-specific quality of life, 
fatigue perception, and depression level in patients with COPD

Variable Mean ± SD

Number of sit-ups (n) 17.0±5.7
LCQ-total score (3–21) 15.9±3.8
Physical score 5.2±1.2
social score 5.6±1.6
Psychological score 5.1±1.2
FIS-total score (0–160) 40.0±30.7
Physical score 11.4±9.4
Cognitive score 8.7±7.4
Psychosocial score 19.5±14.5
BDI score (0–63) 12.0±9.4

Abbreviations: LCQ, Leicester Cough Questionnaire; FIS, Fatigue Impact Scale; 
BDI, Beck Depression Inventory; SD, stansard deviation.

Figure 1 The relationship between cough-specific quality of life and abdominal muscle 
endurance.
Abbreviation: lCQ, leicester Cough Questionnaire.
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social score was also significantly associated with the number 

of sit-ups (r=0.644, P=0.001), FIS total score (r=-0.444, 

P=0.020), and BDI score (r=-0.475, P=0.014). The LCQ 

psychological score was also significantly correlated with 

the number of sit-ups (r=0.687, P0.001), FIS total score 

(r=-0.602, P=0.001), and BDI score (r=-0.552, P=0.003) 

(Table 3). Based on the multiple linear regression analysis, 

it was found that the FIS total score and number of sit-ups 

explained 58% of the variance in LCQ total score (r=0.76, 

r2=0.577, F(2–20)=12.296, P0.001, Table 4).

Discussion
In the present study, we have shown that lower cough-specific 

quality of life is associated with worse performance in daily 

living activities due to its negative effect on fatigue and 

lower abdominal muscle endurance, and higher depression 

levels are usually observed in patients with COPD. Besides, 

it was shown that the general impact of fatigue in daily 

life and abdominal muscle endurance may provide general 

information about the cough-specific quality of life.

While it is known that patients with chronic cough have 

a risk of physical complications, patients were found to be 

widely disturbed from psychosocial complications and com-

bination of these side effects. Most of the patients with persis-

tent cough suspect suffering from a serious condition (72%), 

and they consult a physician to get assurance that they do not 

have such a condition (77%). Rib fractures, incontinence, 

fatigue, shame, unconsciousness, difficult conversations on 

the phone, hoarse sound, inability to sleep at night, unable to 

stand close to the their relatives due to cough, and inability 

to work in school or elsewhere are the other complaints that 

may impair the quality of life.2,29,30 In the literature, it was 

shown that cough adversely affects health status in patients 

with COPD.15,16 In a study that comprised 54 patients with 

COPD (mean FEV
1
 (%): 47±13), mean LCQ total score was 

13.6±2.8.23 In a group of COPD patients (mean FEV
1
 (%): 

53.7±24.9) in our study, mean LCQ total score was 15.9±3.8. 

In our study, we have shown that cough impairs HRQoL in 

a group of COPD patients with chronic cough (64.3%), as 

reported in the literature.15,16,23

Typical cough consists of four phases: inspiratory, 

compressive, expulsive, and relaxation phases.31 Coughing 

involves coordinated contractions of the thoracic, abdominal, 

and pelvic muscles.32 Abdominal muscles play an important 

role in expulsive phase.31 Abdominal muscle endurance of 

patients with COPD was shown to be lower than that of the 

healthy subjects.11,16 According to the SAFE index score, 

which is a multidimensional staging system for COPD, 

HRQoL evaluation is significantly related to the number of 

sit-ups in moderate to very severe COPD patients.33 In accor-

dance with this finding, we determined that cough-specific 

quality of life is significantly related to abdominal muscle 

endurance. Because of the contraction of abdominal muscles 

during coughing, decrease in the endurance of these muscles 

may adversely affect cough efficiency and secretion clear-

ance. Therefore, it may impair cough-specific quality of life 

by creating physical, social, and psychological problems.

According to previous studies, fatigue perception was 

found to be increased in patients with COPD compared to 

healthy subjects.16,34,35 It was shown that 95.3% of pulmonary 

rehabilitation participants with COPD (mean FEV
1
 (%): 

47.8±16.3) experienced high levels of physical fatigue.36 

In our previous study, we showed that 59% of the COPD 

patients aged 52–74 years had severe fatigue and their HRQoL 

scores, which were evaluated with St George’s Respiratory 

Questionnaire, were significantly higher.33 Dyspnea, cough, 

Figure 2 The relationship between cough-specific quality of life and depression level.
Abbreviations: LCQ, Leicester Cough Questionnaire; BDI, Beck Depression 
Inventory.

Figure 3 The relationship between cough-specific quality of life and general impact 
of fatigue on daily living activities.
Abbreviations: LCQ, Leicester Cough Questionnaire; FIS, Fatigue Impact Scale.
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and lack of energy were found to be the most prevalent 

symptoms in patients with COPD.13 In a study that comprised 

564 subjects with COPD, fatigue was found to be affected by 

respiratory symptoms and concomitant heart disease. In stage 

 II COPD patients with respiratory symptoms (MMRC dys-

pnea score 2, chronic cough, chronic productive cough, or 

recurrent wheeze), there was an increased risk for clinically 

significant fatigue.37 Increase in fatigue in COPD patients 

was found to be related to reduced time spent outdoors, and 

increase in depression and annual exacerbation frequency.12 In 

a cross-sectional study with 130 moderate to severe patients 

with COPD, a strong relationship was found between fatigue 

and dyspnea. Dyspnea, depressed mood, and sleep quality  

explained 42% of the variance in subjective fatigue.38 Because 

COPD exacerbations are episodes of sustained deteriora-

tion in respiratory symptoms due to increased systemic 

inflammation,39 increase in cough severity and frequency in 

these exacerbation periods may decrease cough-specific qual-

ity of life and increase general impact of fatigue in physical, 

cognitive, and psychosocial daily life activities. In our study, 

increase in dyspnea and cough symptoms during exacerbation 

periods of patients who have maximum two exacerbations 

in 1 year, depressed mood, and adverse effects of chronic 

cough can explain relationship between fatigue perception 

and cough-specific quality of life. Similar to other studies in 

the literature, we have found a relationship between general 

fatigue and HRQoL.40,41 To the authors’ knowledge, this is 

the first study that determines the relation between fatigue 

perception and cough-specific quality of life.

In a study comprising 57 patients with chronic cough, 

33% were identified as anxious while 16% experienced 

depression. Approximately, 48% of all coughers had moder-

ate or high trait anxiety. In addition, patients’ mean scores on 

the phobic anxiety, somatization, depression, and obsession 

subscales were significantly higher than the published mean 

scores for healthy controls.9 In 53% of the patient group con-

sulting a specialty center for seeking evaluation and treatment 

of chronic cough, significant depressive symptoms and risk 

for clinical depression were shown. There was a statisti-

cally significant improvement in both cough severity and 

depression scores after 3 months among subjects followed 

up at 3 months. Improvement in cough score was found to 

be correlated significantly with improvement in depression 

score.8 In another study population, 33.3% of COPD patients 

showed moderate to severe depressive symptoms. In addition, 

educational and occupational status, BMI, FEV
1
, respiratory 

symptoms, physical impairment, and dyspnea were found 

to be potential predictors of depression in COPD patients.42 

Depression and anxiety were significantly correlated with 

HRQoL at 1-year follow-up in a meta-analysis with six 

studies.43 In our study, we found significant relationship 

between depression level and effects of cough on physical, 

social, and psychological subdimensions and general quality 

of life. Our findings in the study population, 32% of whom 

had moderate to severe depression level, are consistent with 

literature that reports high prevalence of depressive symp-

toms in patients with chronic cough and relationship between 

depression and HRQoL.8,9,42,43

We also found that the FIS total score and the number of 

sit-ups explain 58% of the variance in the LCQ total score. 

Table 3 The correlations between cough-specific quality of life and abdominal muscle endurance, fatigue perception, and depression 
level in patients with COPD

Number  
of sit-ups

FIS-physical  
score

FIS-cognitive  
score

FIS-psychosocial
score

FIS-total  
score

BDI  
score

The LCQ-physical score r=0.713 – – – r=-0.578 r=-0.553
P0.001 P=0.002 P=0.003

The lCQ-social score r=0.644 – – – r=-0.444 r=-0.475
P=0.001 P=0.020 P=0.014

The LCQ-psychological score r=0.687 – – – r=-0.602 r=-0.552
P0.001 P=0.001 P=0.003

The lCQ-total score r=0.704 r=-0.543 r=-0.494 r=-0.566 r=-0.557 r=-0.550
P0.001 P=0.003 P=0.009 P=0.002 P=0.003 P=0.004

Abbreviations: LCQ, Leicester Cough Questionnaire; FIS, Fatigue Impact Scale; BDI, Beck Depression Inventory.

Table 4 Multiple linear regression analysis

R R2 Univariate  
analysis

B β

FIs total score 0.667 0.444 0.444 19.213 -0.667
number of sit-ups 0.760 0.577 0.133 13.008 0.424
R2=0.577, F(2–20)=12.296, P0.001, constant =289.007

Notes: Dependent variable: LCQ total score; independent variables (if P0.015): 
number of sit-ups, BDI score, FIS total score, FIS physical score, FIS cognitive score, 
and FIS psychosocial score.
Abbreviations: LCQ, Leicester Cough Questionnaire; FIS, Fatigue Impact Scale; 
BDI, Beck Depression Inventory.
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These findings suggest the important roles of general impact 

of fatigue on daily life and abdominal muscle endurance on 

overall cough-specific quality of life. To evaluate the impact 

of cough on patients and to assess the efficacy of cough treat-

ments, investigators should use both subjective and objective 

methods because they have the potential to measure different 

aspects of cough. Subjective measures such as HRQoL instru-

ments are likely to best reflect the severity of cough from the 

patient’s standpoint because a subjective response most likely 

integrates both cough frequency and intensity.30,44 Quality 

of life measures can be used to facilitate communication 

with patients and establish information regarding the range 

of problems affecting them. The impact of illness on health 

and treatment preferences often differ between patient and 

physician, and, therefore, quality of life considerations should 

take the patient’s perspective into account.30 The LCQ is a 

brief, easy to administer, and well-validated chronic cough 

HRQoL questionnaire developed in the UK45 and validated 

for Turkish population.22

Limitations
There are several limitations to this study. The sampling was 

not strong enough to support the conclusions. In addition, 

fatigue perception questionnaire was not disease-specific.

Conclusion
In conclusion, this study showed that worse cough-specific 

quality of life is associated with lower abdominal muscle 

endurance; higher fatigue impact on physical, cognitive, 

and psychosocial activities; and higher depression level. 

Chronic cough can have profound effects on quality of life. 

Its management should include an assessment of health sta-

tus. In the clinic of chest diseases and pulmonary rehabilita-

tion programs, the LCQ can be used to assess longitudinal 

changes and identify the specific health domains affected 

in patients with COPD.46 If cough is an important part of 

COPD and contributes to deterioration in quality of life, 

the symptom should be controlled.4 Successful treatment of 

chronic cough was found to be associated with resolution 

of patients’ deterioration in HRQoL.3,47 We found in our 

study that the general impact of fatigue in daily life and 

abdominal muscle endurance may provide general informa-

tion about the cough-specific quality of life. Using these FIS 

questionnares for fatigue perception and the sit-ups test for 

abdominal muscle endurance for the evaluation of patients 

with COPD with chronic cough can give us general idea 

about the patients’ quality of life and give rehabilitation 

professionals the opportunity to select the most appropriate 

therapeutic applications in the rehabilitative management 

of COPD patients.

Further work is required to determine the effects of pul-

monary rehabilitation interventions on increasing abdominal 

muscle endurance and decreasing fatigue in COPD patients 

with chronic cough.
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