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ABSTRACT 
Background: Dyspnea together with anxiety and depression are the most common and important 
comorbidities in patients with chronic obstructive pulmonary disease. Anxiety and depression can 
potentiate the intensity of dyspnea in this population. The current study was aimed to investigate the 
psychological status and perceived level of dyspnea in COPD patients. Methods: A cross sectional analytical 
study was carried out among 221 COPD patients at respiratory outpatient department of Tribhuvan 
University Teaching Hospital (TUTH), Nepal. Patients’ psychological status was assessed using a validated 
Hospital Anxiety and Depression Scale (HADS) and dyspnea was assessed using the modified Medical 
Research Council Dyspnea Scale (mMRC). Results: Out of 221 patients, 54.5% patients had symptoms 
suggestive of anxiety (HADS-A Score ≥11) and 51.6% patients reported symptoms suggestive of depression 
(HADS-D Score ≥11). Similarly, 92.8% patients reported some degree of dyspnea. Data showed that there 
was strong positive correlation of dyspnea with anxiety (r=0.75, p<0.001) and depression (r=0.79, p<0.001). 
Conclusion: The results from this study concludes that anxiety, depression and dyspnea are common 
symptom in COPD, and there was a positive correlation of psychological status and perceived level of 
dyspnea. Psychological status is therefore an important factor to consider when treating patients with 
dyspnea. 
Keywords: COPD, Dyspnea, Anxiety, Depression, HADS.

Introduction  

Chronic Obstructive Pulmonary Disease (COPD) is a 
lung disease characterized by chronic obstruction 
of lung airflow that interferes with normal 
breathing and is not fully reversible[1]. The more 
familiar terms 'chronic bronchitis' and 
'emphysema' are no longer used, but are now 
included within the COPD diagnosis. COPD is not 
simply a "smoker's cough" but an under-
diagnosed, life-threatening lung disease[2]. 
Chronic obstructive pulmonary disease (COPD) is 
defined as “a disease state characterized by the 
presence of airflow obstruction due to chronic 
bronchitis or emphysema; the airflow obstruction 
is generally progressive, may be accompanied by 
airway hyperactivity, and may be partially 
reversible” [3]. 

Anxiety and depression are very common and 
important comorbidities in patients with COPD[4, 
5]. The pathophysiology of these psychological 
comorbidities in COPD is complex and possibly 
explained by common risk factors, response to 
symptomatology and biochemical alterations. The 
presence of anxiety and/or depression in COPD 
patients is associated with increased mortality, 
exacerbation rates, length of hospital stay, and 
decreased quality of life and functional status[6]. 
Research over the last two decades have 
established the higher prevalence of both anxiety 
and depression in patients with COPD[7-9]. 
Nonetheless, the impact of anxiety and depression 
status on other associated comorbidities is difficult 
to elucidate in patients with COPD. Despite this, it 
is generally assumed that patients with COPD that 
experience anxiety and depression would 
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experience more negative emotions and that these 
in turn could further exacerbate the comorbidities 
associated with COPD[10].  

Dyspnea or breathlessness is generally related to 
discomfort associated with breathing, and is very 
common in COPD that severely affects the quality 
of life in sufferers[11]. The severity and magnitude 
of dyspnea increases as the underlying disease 
progresses, leading to significant disability. For 
patients with advanced COPD, dyspnea profoundly 
affects quality of life (QoL) to the extent that 
patients become isolated, often describing 
themselves as ‘existing’ rather than ‘living’ [11]. 
Patients with advanced COPD almost universally 
experience significant dyspnea in the final year of 
life. Moreover, COPD patients at the end of life 
experience more dyspnea than lung cancer 
patients and, despite this they are often 
prescribed less medication and have less access to 
comprehensive care than patients dying from lung 
cancer[12]. 

Depression and anxiety are psychiatric conditions 
often associated with poor survival rate and 
impaired social functioning in chronic illnesses, like 
chronic obstructive pulmonary disease (COPD) 
[11]. Common mechanisms for explaining the 
association of anxiety, depression and COPD 
include cigarette smoke exposure, physical 
inactivity, social isolation, multiple episodes of 
dyspnea and chronic hypoxia.  Body-mass index, 
airflow Obstruction, Dyspnea, and Exercise (BODE) 
index and the modified Medical Research Council 
(mMRC) dyspnea score could be associated with 
anxiety and depression in COPD patients and the 
screening usually implies administration of simple 
questionnaires[13]. Although dyspnea in COPD is 
related to mismatch between ventilatory drive and 
achieved level of ventilation due to diseased lungs 
and associated structures, this symptom is also 
modulated by different psycho-physiological 
status[10, 14]. Despite this, psychological status is 
more or less ignored in medical and treatment 
guides for management of dyspnea in COPD 
patients[10]. 

In a study were two hundred and two COPD 
patients were enrolled to assess their levels of 
anxiety, depression and their association with 
dyspnea found that the prevalence of anxiety and 
depression were high (28.2% and 18.8%) in COPD 

even when it was of mild degree[15]. Female 
patients had higher levels of anxiety and 
depression and worse symptom-related quality of 
life. Female patients reported a higher level of 
dyspnea than males for the same level of 
ventilatory impairment. Dyspnea was more 
strongly correlated with depression in women 
than in men. Female patients appear to be more 
exposed to psychological impairment, which 
correlates well with some specific symptomatic 
aspects of the disease, such as dyspnea[15].  

The association between psychological status and 
dyspnea is not clearly understood. There is 
therefore a need to explore and establish possible 
associations between the psychological status and 
dyspnea level in patient with COPD. The current 
study was aimed at documenting the psychological 
status and perceived level of dyspnea and explore 
association of psychological status with perceived 
level of dyspnea in COPD patients. 

2. METHODS 

This descriptive cross-sectional analytical research 
was carried out on 221 patients diagnosed with 
chronic obstructive pulmonary disease. The study 
was undertaken at Tribhuvan University Teaching 
Hospital (TUTH) Nepal.  

2.1 Sampling 

The sample was taken from those patients with 
chronic obstructive pulmonary disease who came 
for follow up in respiratory outpatient 
department. Thus non probability, purposive 
sampling technique was adopted for selecting a 
total of 221 patients.  

Sample size was calculated by using the Cochran’s 
formula[16]. 

𝑛𝑛 =
𝑧𝑧2𝑝𝑝𝑝𝑝
𝑑𝑑2

 

Where  

n= required sample size 

z2 = the value standard normal variate at 95% 
confidence i.e. 1.96 

p= prevalence of dyspnea in Chronic Obstructive 
Pulmonary Disease i.e. 84.50%= 0.845 

q= the proportion in the target population without 
the characteristic of interest 1-p= 1- 0.845= 0.155 
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d= the degree precision set at +/- 5% or 0.05 

Hence substituting the formula:  

𝑛𝑛 =
1.96 × 1.96 × 0.845 × 0.155

0.05 × 0.05
 

𝑛𝑛 = 201 

Assuming a non-response rate of 10%, then the 
final sample size was 221. 

2.2 Exclusion criteria 

In this study, patient with acute exacerbation, 
acute chest infection, heart disease and severe 
case of chronic obstructive pulmonary disease 
were excluded. 

2.3 Research Instrumentation 

Data was collected by face-to-face interview 
method using structured interview schedule 
containing following parts: 

Psychological status was assessed by using a 
standard and validated 14-item tool, called as 
Hospital Anxiety and Depression Scale (HADS). 
Score 0-7 was regarded as normal condition, 8-10 
as borderline disorder and 11-21 as abnormal 
case.  

Dyspnea was assessed by using validated standard 
tools: the modified Medical Research Council 
Dyspnea Scale (mMRC). The modified Medical 
Research Council Dyspnea Scale, or mMRC, uses a 
simple grading system to assess a patient's level of 
dyspnea, shortness of breath. It is a 5-point scale 
based on the sensation of breathing difficulty 
experienced by the patient during daily life 
activities.  

2.4 Data Collection Procedure 

Before data collection, research proposal was 
approved from Research Committee of 
Maharajgunj Nursing Campus, and ethical 
clearance was obtained from the Institutional 
Review Board of Institute of Medicine. The data 
collection also required researcher to submit a 
formal request letter from Nursing Campus, 
Kathmandu to the hospital in order to obtain 
formal permission for data collection. After 
obtaining the formal permission from the hospital, 
purpose of the study was explained to the patient 
and they were explained about the study. 
Following this, an informed consent was obtained 
from each chronic obstructive pulmonary disease 

patients prior to data collection who meets the 
inclusion criteria and also informed about their 
voluntariness in participation and no any 
foreseeable risk and harm in the study. Patients 
were also assured about their confidentiality will 
be maintained by using code number in all forms, 
and information obtained will solely be used for 
research purpose. Patients were given liberty to 
discontinue participating in the study without any 
clarification.  

At first the OPD record card was reviewed for 
confirmation of diagnosis. Data was collected by 
researcher herself through face-to-face interview 
method. Privacy was maintained by carrying out 
the data collection procedure from each 
participant separately and in a separate corner of 
the Respiratory OPD of TUTH. General information 
related to demographic, socio-economic, and 
treatment related information was collected by 
interviewing with the respondent.  After that 
HADS, and mMRC Dyspnea Scale were obtained. 
The data collection procedure with each patient 
was completed in about 20 minutes. All collected 
information was stored securely in locker and 
without access to unauthorized data handling. 

2.5 Statistical Analysis 

The collected data were checked daily and 
organized for completeness and accuracy. The 
collected data were then edited, coded, classified 
and then entered into Excel spreadsheet, which 
was later transferred to SPSS (Statistical Package 
for Social Science) version 24. Descriptive statistics 
such as frequency and percentage were used for 
categorical variables and mean and standard 
deviation were used for continuous variables. 
Inferential statistics such as Spearman Rank 
Correlation was used to measure the association 
of psychological status with perceived level of 
dyspnea. The significance level was set at p value 
<0.05 and 95% confidence interval.   

3. RESULTS 

Out of 221 patients recruited for this study, 37.1 % 
were between the age group 60-69 years. The 
mean age of patients with COPD was 66.15±10.14 
years that ranged between 44 and 90 years. More 
than half of the patients (53.8%) were female. 
Similarly, 35.3% COPD patients were literate. Most 
of the COPD patients (67.4%) were married and 
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majority of the patients (76%) were living with 
their children in joint family. Similarly, 61.1% 
patient’s household income was low. Regarding 
occupation majority of the patients (76.9%) were 
not working currently. About 62.9% COPD patients 

were former smoker. Similarly, more than half 
(57.5%) patients had no any history of exposure to 
passive smoking. Likewise, 17.2 % COPD patients 
had family history of COPD (Table 1)

 
Table 1: Socioeconomic characteristics of participants 

 
Characteristics Frequency Percentage 

Age ( in Year) 
<60 62 28.1 
60-69 82 37.1 
≥70 77 34.8 

Sex   

Male 102 46.2 
Female 119 53.8 

Educational Status 
Literate 78 35.3 
Illiterate 143 64.7 

Marital Status 
Married 149 67.4 
Widow/ Widower 72 32.6 

Economic Status 
Low 13 5.9 
Middle 135 61.1 
High 73 33.0 

Current Working Status 
Yes 51 23.1 
No 170 76.9 

Smoking status 
Current smoker 34 15.4 
Former smoker 139 62.9 
Non smoker 48 21.7 

Exposure to Passive Smoking 
Yes 94 42.5 
No 127 57.5 

History of COPD in Family 
Yes 38 17.2 
No 183 82.8 

 
Half of the COPD patient’s (50.7%) duration of 
illness was less than 5 years. Mean value of 
duration of illness was 6.99±6.34. More than half 
of the COPD patient (57%) had previously 

hospitalized and 48.4% were hospitalized 1 time in 
last year. Among COPD patients 20.8% require 
domiciliary oxygen and 24 % had other health 



 
Sita Sharma, et al., Journal of Biomedical and Pharmaceutical Research  

 

© 2017 All Rights Reserved.                                                                                                                                                  CODEN (USA): JBPRAU 
48 

problem such as hypertension, diabetes, benign prostate hypertrophy and others (Table 2). 
 

Table 2: Health screening of participants 
 

Variables Frequency Percentage 
Duration of Illness (in Years)   

Less than 5 112 50.7 
5-9 60 27.1 
10 and more 49 22.2 

Mean- 6.99±6.34  
History of Previous Hospitalization  

Yes 126 57.0 
No 95 43.0 

Status of Hospitalization in Last Year (n=126)  
No hospitalization 35 27.8 
1 time 61 48.4 
More than 1 time 30 23.8 

Domiciliary Oxygen Therapy   
Yes 46 20.8 
No 175 79.2 

Other Health Problem   
Present 53 24.0 
Absent 168 76.0 

Type of Health Problem(n=53)   
Hypertension 20 37.7 
Diabetes and hypertension 10 18.9 
Diabetes mellitus 8 15.1 
Benign prostate hypertrophy 5 9.4 
Others* 10 18.9 
 
Others* Gastritis, Arthritis, Gout, PIVD, Hypothyroidism, Uterine Prolapsed, Vertigo 

 
Psychological status of COPD patient was 
measured by Hospital Anxiety and Depression 
scale (HADS). Among the COPD patients more than 
half (54.8%) were reported to have symptoms 
suggestive of anxiety that is Hospital Anxiety and 
Depression- Anxiety score (HADS-A Score) ≥11 and 
8.6% were under boarder line disorder that is 
Hospital Anxiety and Depression- Anxiety score 
(HADS-A Score) 8-10. Mean of total anxiety score 
was 11.37±6.89. Maximum score was 21 and 
minimum anxiety score was 0. Similarly, among 
the COPD patients half (51.6%) had symptoms 
suggestive of depression that is Hospital Anxiety 
and Depression- Depression score (HADS-D Score) 

≥11 and 17.2% were under boarder line disorder 
that is Hospital Anxiety and Depression- 
Depression score (HADS-D Score) 8 - 10. Mean of 
total depression score was 11.18 ±6.01. Maximum 
score was 21 and minimum depression score was 0 
(Figure 1). 
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Figure 1: Psychological Status of COPD Patient 
 
Perceived level of dyspnea of COPD patients was 
measured by the modified Medical Council 
Research (mMRC) Dyspnea Scale. Almost all 
(92.8%) patients had some degree of dyspnea. 
Most of the COPD patients (72%) had modified 
Medical Research Council (mMRC) dyspnea score 
≥2. Among the total patients 32.6% patients had 
dyspnea grade ‘3’ that is patients had to stop for 
breath after walking about 100 meters or after a 
few minutes on the level and 7.2% patients had 
dyspnea grade ‘0’ that is patients had developed 
dyspnea only during strenuous exercise (Figure 2). 

 

 
 

Figure 2: Perceived Level of Dyspnea in COPD Patients 
 
Association of psychological status with perceived 
level of dyspnea measured by Spearman 
correlation revealed that there was strong positive 
correlation between anxiety and perceived level of 
dyspnea (r=0.75, p<0.001). Similarly, there was 
also positive strong correlation between the 
depression and perceived level of dyspnea (r=0.79, 
p<0.001) (Table 3). 

 
Table 3: Association of dyspnea with anxiety and depression 

 
Variables Mean Value Standard deviation CorrelationValue p Value 

Anxiety 11.37 6.89 0.75 <0.001 

Depression 11.18 6.01 0.79 <0.001 
 

*p significant at≤0.05, Spearman Rank Correlation 
 
Simple linear regression analysis which was used 
to predict the level of dyspnea based on anxiety 
and depression scores. The predicted dyspnea 
score based on anxiety is equal to 0.863 ± 0.134 
(anxiety score). This revealed that dyspnea level in 
the patients recruited for this study increased by 
0.134 unit for every unit increase in anxiety score. 
Similarly, the predicted dyspnea score based on 
depression is equal to 0.566 ± 0.163 (Depression 
score). Patient’s level of dyspnea score increased 
by 0.163 with increase in each score of depression. 
 
4. DISCUSSION 

The main finding of current study is that among 
the COPD patients, anxiety and depression are 
highly prevalent. More than half of the COPD 
patients were reported to have symptoms 
suggestive of anxiety whereas half of the COPD 
patients’ had symptoms suggestive of depression. 
Likewise, dyspnea is reported to be the primary 
factor limiting day to day activities for the majority 
of the patients. Almost all patients felt some 
degree of dyspnea. Similarly, psychological status 
that is presence of anxiety and depression are 
strongly positively correlated with perceived 
dyspnea level in COPD patients.  
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The mean age of the patients recruited for this 
study was 66.15 (10.14) years. The recruited 
patients’ population included even distribution of 
males and females although number of female 
patients recruited were marginally higher (male Vs 
female: 46.2 Vs 53.8). Previous study involving 
COPD patients have reported higher number of 
females compared to males[17], however there 
are other studies which does not align with this. 
Regarding the educational status, 35.3% of 
patients were literate. This population cohort was 
similar to those reported by Bilgic et al. (2010) that 
shows 39.7 %were literate[18]. 

Regarding marital status, in this study 67.4% 
patients were married, 76% patients were from 
joint family, 61.1% patients had low income and 
76.9% were not currently working. These findings 
are supported by [18], which shows 68% patients 
were married. However, the same study shows 
that only 27.9% were not currently working, 74.3% 
had moderate income level[18].With regard to 
smoking status, the result showed that 62.9% were 
former smoker, 15.4% were current smoker and 
21.7% were nonsmoker. This result is nearly 
supported by Balcells at al., (2010) that found 
66.6% were former smoker, 32.8% were current 
smoker and only 0.6% were never smoked[19]. 
Similarly, 42.5% patients exposed to passive. Study 
by Roche et al., (2010) finds 48% exposed to 
passive smoking and Hagstad et al., (2015) find in 
never-smokers, occupational exposure to gas, dust 
or fumes was significantly associated with COPD 
which supports the result of this study[20, 21]. 

The results from the current study revealed that 
only 17.2 % patient had history of COPD in their 
family. This aligns with study conducted by Hersh 
et al., (2010) that reports parental history of COPD 
is significant predictor of COPD[22]. Among all the 
recruited patients, 50.7% of patients were 
diagnosed with this chronic respiratory condition 
for less than 5 years. Mean value of duration of 
illness was6.99 (±6.344). More than half of the 
COPD patients (57%) had previously been 
hospitalized and 27.6% were hospitalized for the 
first time in last year. This finding is nearly 
supported byTetikkurt et al (2011)[23]. In their 
study, Tetikkurt et al (2011) had mean value of 
COPD duration to be 7.45±7.12 and only 20% 
patients had hospitalized in previous year[23].  

Among patients with COPD, 20.8% require 
domiciliary oxygen and 24 % had other health 
problems such as hypertension, diabetes, benign 
prostate hypertrophy etc. This result is contrast 
with the findings by Balcells et al., (2010)[19], 
which found 8.2% patient require long-term 
domiciliary oxygen therapy and 55.8% had other 
comorbidities. 

Hospital Anxiety and Depression Scale (HADS) was 
used to identify the level of anxiety and 
depression. The mean HADS anxiety score was 
11.37 (6.894) and mean HADS depression score 
was 11.18 (6.013). More than half of the COPD 
patients (54.8%) had anxiety score ≥ 11, that is 
symptoms suggestive of anxiety and 51.6% 
patients had depression score ≥ 11 that is 
symptoms suggestive of depression. This findings 
is nearly supported by Tetikkurt et al., (2011) 
which shows the mean scores for anxiety and 
depression were 8.2 ± 4.6 and 7.9 ± 4.3 
respectively in COPD patients[23]. Likewise in their 
study, 41.7% patients had symptoms suggestive of 
anxiety and 46.7% had symptoms suggestive of 
depression. However a study by Puhanet al., 
(2008) and Janssen et al. (2010) show the mean 
HADS depression score in COPD patients as 
7.63±3.9 and 7.2± 0.2, with 21.6% and 32.1% 
patients had scores ≥ 11 for anxiety and 
depression respectively. For the HADS anxiety 
domain, mean score was 7.03 ±4.0 and 7.6 ± 0.2 
and 22.7%, and 27.4% patients had scores ≥ 11 
respectively[24, 25].  

The modified Medical Research Council (mMRC) 
dyspnea scale was used to assess the perceived 
level of dyspnea in COPD patients. Results showed 
that almost all patients (92.8%) felt some degree 
of dyspnea and most of the COPD patients (72%) 
were mMRC score ≥2. Among the COPD patients, 
32.6% patients had mMRC dyspnea grade ‘3’, 
meaning that “the patient had to stop for breath 
after walking about 100 meters or after a few 
minutes on the level” and 7.2% patient had mMRC 
dyspnea grade ‘0’ that is patient had developed 
dyspnea “only during strenuous exercise”. But the 
study by Barnes et al., (2013) shows contrast 
findings as 38% patients were classified as mMRC 
≥2. Another contrary study byMullerova et al., 
(2014)[26] presents that dyspnea was recorded for 
the majority of the patients with about 40% 
reporting moderate or severe dyspnea (MRC≥2) 
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and Punekar et al. (2016) also identified in their 
study that nearly half of the patients (47.3%) 
reported a moderate to severe level of dyspnea 
(MRC≥2). The mean dyspnea score in this study 
was 2.38±1.22[27]. Whereas a study by Haruna et 
al., (2010) shows the mean dyspnea score as 
1.1±0.8[28]. 

The results from this study a strong positive 
correlation between level of anxiety and perceived 
dyspnea (r=0.75, p<0.001). Similarly, there was 
also strong positive correlation between the 
depression level and perceived level of dyspnea 
(r=0.79, p<0.001) measured by Spearman Rank 
correlation. The current findings are supported by 
previous work of Hanura, et al., (2012), which 
shows the modified Medical Research Council 
(mMRC) dyspnea score was significantly correlated 
with psychological status evaluated by Hospital 
Anxiety and Depression Scale (r = 0.36 and 
r=0.46)[28] although these correlations observed 
in their work were weak. Similarly, Gianjoppe-
Santos et al., (2015) have shown that depression 
and anxiety symptoms had a moderate correlation 
with dyspnea (HADSA: r=0.46, p=0.02; HADSD: 
r=0.44, p=0.01)[29]. In contrary Borges-Santos et 
al., (2015) finds dyspnea was moderately positively 
correlated with the HADS Depression subscale 
score (r=0.40, p<0.01) and dyspnea was not 
statistically significantly correlated with the HADS 
Anxiety sub- scale score (r=0.04, p<0.77)[30]. 
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