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Introduction

ABSTRACT

Introduction: Chronic obstructive pulmonary disease (COPD) is a chronic,
progressive, and debilitating disease that causes dyspnea. Many factors are closely
associated with the severity of dyspnea among COPD patients. The study aimed to
assess the severity of dyspnea among COPD patients and determine the factors
related to low symptom severity of dyspnea in Zhejiang Province, China.
Methods: An analytical cross-sectional study was conducted to collect data in the
Zhejiang tertiary hospitals. A validated questionnaire was used to collect the clinical
characteristics, demographics, medical histories, and laboratory results of
participants. The modified Medical Research Council (nMRC) scale, was utilized
to measure the severity of dyspnea. The questionnaires were completed via face-to-
face and phone interviews. Binary logistic regression was applied to predict factors
associated with low symptom severity of dyspnea among COPD patients at a
significance level of o = 0.05.

Results: A total of 420 participants, selected by random sampling, were enrolled in
this study. About 36.2% of the participants had low symptom severity of dyspnea.
Those who were employed were 2.26 times more likely (95% CI = 1.01-5.09) to
have low symptom severity than those who were unemployed. Those with an annual
income greater than CNY 100,000 were 3.09 times more likely (95% Cl=1.32-7.23)
to have low symptom severity than those with an annual income less than CNY
100,000. Those whose COPD treatment cost less than CNY 5,000 per year were
4.39 times more likely (95% CI = 1.53-12.61) to have low symptom severity than
those whose COPD treatment cost more than CNY 5,000 per year. Those with mild
and moderate airflow limitation had a 6.39-fold (95% CI = 1.94-21.00) higher
chance of having low symptom severity than those with severe and very severe
airflow limitation. Those with less than 60 months of illness had a 7.02-fold (95%
CI = 1.70-28.98) higher chance of experiencing low symptom severity than those
with more than 120 months of illness. Those who had not been hospitalized in the
past 3 months were 7.91 times more likely (95% CI = 1.37-45.73) to have low
symptom severity than those who had been hospitalized more than twice in the past
3 montbhs.

Conclusion: The results showed that the severity of dyspnea among COPD patients
was strongly related to duration of illness, airflow limitation severity and the cost
of COPD treatment. Early detection and treatment, including exacerbation
strategies, are crucial to reducing the severity of dyspnea.
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are affected by moderate or severe respiratory diseases,

Chronic obstructive pulmonary disease (COPD) is
a major health concern around the world [1], imposing
significant economic and living burdens on patients,
their families, and society. More than 65 million people

which are the third leading cause of death worldwide,
accounting for 3.23 million deaths in 2019 [2].
According to epidemiological survey data, there are
nearly 100 million COPD patients in China, and the
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prevalence of COPD among people aged 40 and above
is 13.7%, with an increasing trend [3, 4]. COPD is
distinguished by persistent respiratory symptoms and
airflow limitation, which result in breathing difficulties
due to impaired lung function [5].

Dyspnea is one of the most common types of
suffering [6]. It has been linked to functional decline and
mortality in studies of the elderly population [7]. While
assisting in the optimal treatment of the underlying
cause can often help improve dyspnea, the symptom
frequently persists [8]. In addition to the limitations of
their symptoms and medical channels, most COPD
patients experience severe distress due to dyspnea.
Dyspnea has been connected to poorer physical and
mental health, a lower quality of life, and increased
healthcare utilization [9, 10]. The gold standard for
diagnosing COPD is typically pulmonary function
testing [11], but it does not fully reflect the severity of
the patients' breathing difficulties or the severity of the
disease [12]. As a supplement to pulmonary function
testing, COPD symptom scoring can help provide a
more comprehensive assessment of the disease. The
current global initiative guidelines recommend using the
modified British Medical Research Council (mMMRC)
scale [13]. In this study, it is a quantitative assessment
tool for breathlessness.

When it comes to COPD prevalence, Zhejiang
Province ranks among the top five in China, with
12.8%-14.5% of people aged 40 and up suffering from
the disease [14-17]. The significance of persistent
dyspnea as a symptom of COPD and its associated
factors are still not fully understood in China [18],
particularly in the COVID-19 era and influenza. The
studies on measuring the severity of dyspnea in COPD
patients in Zhejiang Province are limited. As a result,
this study sought to determine the factors associated
with a low risk of dyspnea among COPD patients in
Zhejiang Province, China.

Methodology
Study design

An analytical cross-sectional study was used to
determine the severity of dyspnea and assess the
possible associations of low risk of dyspnea among
COPD patients in hospitals located in a Zhejiang
Province.

Study samples

The study was conducted in the respiratory
department of the tertiary hospitals in Zhejiang
Province. The samples from each research area were
selected by stratified random sampling and proportional
distribution methods. Firstly, the 108 tertiary hospitals
with respiratory departments in Zhejiang Province were
divided into two categories: 56 were tertiary class A
hospitals and 52 were tertiary class B hospitals.
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According to the ratio of 1.08:1, three (3) tertiary Class
A hospitals and three (3) tertiary Class B hospitals were
selected. Secondly, the total number of COPD patients
in 2019 in the six (6) tertiary care general hospitals was
known to be 170,206, and the sample size was 420.
Dividing the sample size by the total number of COPD
patients and multiplying by 100.0% give a mean
proportion of 0.25% per sample site. Then, the tertiary
Class A hospital one (1) get 107 samples, the tertiary
Class A hospital two (2) get 78 samples, the tertiary
Class A hospital three (3) get 94 samples, the tertiary
Class B hospital one (1) get 65 samples, the tertiary
Class B hospital two (2) get 28 samples, the tertiary
Class B hospital three (3) get 48 samples. Finally,
participants in each hospital were selected using simple
random sampling.

All participants were physician-confirmed COPD
patients aged 40 and older who agreed to take part in this
study. The exclusion criteria included COPD patients
with a clinical diagnosis of lung cancer, bronchiectasis,
pneumoconiosis, or other lungs with restrictive
ventilation dysfunction.

Sample size calculation

The sample size was calculated by a standard
formula for a cross-sectional study [19], n = [Z%2
PQ]/e?, where Z = 1.96 for 95% ClI; P is the prevalence
of low symptom severity of dyspnea in patients with
COPD, 58.2% = 0.582 ; Q is the difference of one and
P (1-P) ; and e is desired precision (0.05 or 5%). P is the
prevalence of low symptom severity of dyspnea in
patients with COPD, 58.2% = 0.582 [20]. The
missingness rate in the sample size was approximately
10%,; thus, the sample size was roughly 411 cases.
The sample size was increased to 420 cases to improve
the accuracy of the results.

Research instruments

The research instruments were a validated
questionnaire and the standard COPD symptom scoring
tool.

Part 1: With the professional assistance of
consultants and  co-consultants, an effective
questionnaire was developed in accordance with the
relevant literature, WHO and CDC guidelines, and the
findings of the literature review. Finally, it was divided
into two sections and included 17 questions about age,
gender, marital status, educational level, occupational
status, family income, cost of COPD treatment, BMI,
medical insurance, the comorbidities, current cigarettes
and so on.

For validity testing, the questionnaire will be
submitted to three external experts: clinicians,
epidemiologists and nurses. Item-Objective Consistency
(10C) indicators are used to improve content validity
[21]. 10C score for the questionnaire which was found
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to be more than 0.5 for each item. For the reliability test,
the questionnaire was created in English and translated
into Chinese. A pilot test will be conducted in a sample
of 30 other tertiary hospitals in Zhejiang Province with
similar characteristics to the study sample prior to data
collection. Questions will be tested for reliability,
feasibility and ranking. Alpha values > 0.7 are based on
coefficients from the Cronbach  Acceptable
Questionnaire [22].

Part 2: The modified British Medical Research
Council (mMRC) scale was utilized [23]. The MMRC is
a widely used scale designed specifically for large-scale
epidemiological research [9]. It uses a five-point (0-4)
ordinal sequence. Higher scores reflect greater disability
and functional impairment because of breathing
difficulties. Based on mMRC scores (0-1 vs >2), the
patients are classified into two categories: low symptom
severity and high symptom severity [2]. A score of >2
may indicate a disability related to daily breathing
difficulties.

Data collection

After the official letters were sent, the science and
education department granted the researcher permission
to access the hospitals. The respiratory department staff
was then contacted and informed about the study's
purpose and the questionnaire, as well as asked for
permission to collect data in the outpatient and inpatient
units. Before beginning data collection, all participants
were explained about the purpose of the study and the
content of the questionnaire and signed a written
informed consent form. Due to coronavirus disease 2019
(COVID-19), 229 participants were interviewed over
the phone while 191 participants were interviewed in
person. Each face-to-face interview took 30 minutes,
and each phone interview took 40 minutes. The
researchers examined the questionnaire to see if it was
complete and if any answers were missing. The severity
of the airflow limitation, the course of the disease, and
the number of hospitalizations within 3 months were
obtained from the patients' hospital records.

Data analysis

All completed questionnaires were coded and
entered into an Excel spreadsheet. The data were
checked and managed for errors and missing data before
being uploaded to the SPSS program (version 24,
Chicago, IL) for analysis. For continuous data with a
normal distribution, the mean and standard deviations
are shown. In both univariate and multivariate models.
Binary logistic regression was used to detect the
association at a significance level of a.= 0.05, that based
on the outcome of mMMRC scores (0-1: low symptom
severity) vs >2: high symptom severity) are classified
into two categories. The "ENTER" mode was used to
select independent variables in the model, and the final
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model was found to be suitable by the Hosmer-
Lemeshow Chi-square test.

Ethical considerations

Ethical approval was obtained from Mae Fah
Luang University (NO. EC 21073-18) and permission
from the hospitals in the research area. All participants
were notified of the study, and participation was
completely voluntary.

Results

A total of 420 COPD patients were enrolled in this
study. The participants in this study had an average age
of 69.2 vyears, with more males than females.
Approximately 43.6% of the participants were
unemployed. The average family income of the
participants was CNY 147,839.30. The average cost of
COPD treatment was CNY 6,638.40 (Table 1).

Table 1 General characteristics of participants

Characteristics n %

Total 420 100.0

Age (year) = 69.2 years, Mean (SD) = 12.5

Sex
Male 237 56.4
Female 183 43.6

Marital status

Married 285 67.9

Single 17 4.1

Divorced or separated 36 8.6

Widow/Widower 82 19.5
Educational

Iliterate school 103 245

Primary school 139 33.1

Secondary school 115 27.4

Tertiary school 63 15.0
Occupational

Employed 237 56.4

Unemployed 183 43.57
Family annual income in CNY: Mean (SD) 147,839.3

(164,647.5)
Cost of COPD treatment per year in CNY: Mean
(SD) 6,638.4 (6,458.0)
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Approximately one-fourth of the participants were
overweight, and 39.8% of them had comorbidities, with
hypertension being the most common. Over 60% of
patients had a history of smoking or were current
smokers. Patients who were exposed to second-hand
smoking totaled 170. The average duration of illness
among the patients was 108.2 months (Table 2).

Table 2 Medical history and laboratory results

Characteristics n %
BMI
Underweight 79 18.8
Healthy weight 238 56.7
Overweight 103 24.5
Medical Insurance
Medical Insurance for
employees 174 41.4
Basic Medical Insurance for
urban and rural Residents 240 >80
Number of comorbidities
0 257 61.2
1-2 109 26.0
3-4 54 12.8
Type of comorbidities
(Answer more than one
question)
Hypertension 201 47.9
Diabetes 118 28.1
Osteoporosis 53 12.6
Others 156 371
Current cigarette smoking
behavior
Current smoker 77 28.3
Ex-smoker of cigarettes 176 41.9
Non-smoker of cigarettes 167 39.8
Exposed to second-hand
smoke
Yes 170 40.5
No 250 59.5
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Characteristics n %

Airflow limitation severity

(FEV1/FVC)
Mild and moderate 212 50.5
Severe and very severe 208 49.5
Duration of illness(months)
<60 160 38.1
60-120 92 21.9
>120 168 40.0

Home oxygen therapy

Do not use 188 44.8
Short term home oxygen
164 39.0
therapy
Long-term home oxygen
J Y9 68 16.2
therapy (>15 hours/ day)
Numbers of hospitalizations
within 3 months
0 214 51.0
1 83 19.8
>2 123 29.2

There were 152 participants having low symptom
severity of dyspnea while 268 having high symptom
severity (Table 3).

Table 3 Classifications of dyspnea severity in
patients with chronic obstructive pulmonary disease
(COPD) using mMRC scores (n=420)

Severity of dyspnea n %
Low symptom severi
ymp b4 152 36.2
(mMRC 0-1)
High symptom severit
an symp Y 268 63.8

(MMRC >2)

According to the univariable analysis, 13 variables
were found to be associated with low symptom severity
of dyspnea: age, family annual income, COPD treatment
cost, BMI, medical insurance, number of comorbidities
and the types of comorbidities, such as hypertension,
diabetes, current cigarette smoking behavior, exposure
to secondhand smoke, airflow limitation severity,
duration of illness, home oxygen therapy, and number
of hospitalizations within the past 3 months. Other
variables were not found to be associated with low
symptom severity of dyspnea (Table 4).
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In the multivariable analysis, six (6) variables were
found to be associated with low symptom severity of
dyspnea. Those who were employed had a 2.26-fold
(95%CI = 1.01-5.09) higher likelihood of experiencing
low symptom severity of dyspnea than those who were
unemployed. Those whose annual income was higher
than CN'Y 100,000 were 3.09 times more likely (95% CI
= 1.32-7.23) to have low symptom severity of dyspnea
than those whose annual income was lower than CNY
100,000. Those whose cost of COPD treatment was less
than CNY 5,000 per year had a 4.39-fold (95% CI =
1.53-12.61) higher chance of having low symptom
severity of dyspnea than those whose cost of COPD
treatment per year was CNY 5,000 or more. Low
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symptom severity of dyspnea were 6.39 times (95%ClI
= 1.94-21.00) more prevalent in those whose stages of
airflow limitation was mild and moderate than those
whose stage of airflow limitation was severe and very
severe. Those whose duration of illness was less than 60
months were 7.02 times (95%CI = 1.70-28.98) more
likely to experience low symptom severity of dyspnea
than those whose duration of illness was more than 120
months. Those who had not been hospitalized within the
past 3 months had a 7.91-fold (95% CI = 1.37-45.73)
higher chance to have low symptom severity of dyspnea
than those who were hospitalized more than twice over
the past 3 months (Table 4).

Severity of dyspnea
Factors Low risk High risk OR 95% CI p value | AOR 95%CI p-value
n % n %
Sex
Male 79 | 333 158 66.7 1.00 0.827-1.991 0.266
Female 73 | 399 110 60.1 1.28
Age (years)
<60 70 | 66.7 35 333 | 18.62 9.55-36.28 <0.001*
60-70 53 46.9 60 53.1 5.54 2.81-10.91 <0.001*
>70 29 14.4 173 85.6 1.00
Education
Illiterate 33 37.1 56 62.9 1.00
Primary 40 | 31.0 89 69.0 | 0.90 0.47-1.71 0.743
Secondary 50 | 394 77 60.6 1.33 0.72-2.48 0.367
Postsecondary 29 38.7 46 61.3 1.34 0.67-2.70 0.406
Occupational status
Unemployed 115 | 373 193 62.7 1.00 1.00
Employed 37 | 33.0 75 67.0 1.22 0.75-1.98 0.420 226 | 1.01-5.09 | 0.048*
Family annual income in CNY
<100,000 56 | 23.0 187 77.0 1.00 1.00
>100,000 96 | 54.2 81 458 | 4.96 3.08-7.99 <0.001* | 3.09 1.32-7.23 | 0.009*
Cost of COPD treatment per year in CNY
<5,000 134 | 543 113 457 | 19.58 8.34-45.94 <0.001* | 4.39 | 1.53-12.61 | 0.006*
>5,000 18 10.4 155 89.6 1.00 1.00
BMI
Underweight 10 12.7 69 87.3 1.00
Healthy weight | 93 39.1 145 60.9 | 3.87 1.69-8.83 0.001*
J Health Sci Altern Med 10
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Severity of dyspnea
Factors Low risk High risk OR 95% CI p value | AOR 95%CI p-value
n % n %
Overweight 49 47.6 54 524 5.53 2.30-13.26 <0.001*
Type of medical insurance
Medical
insurance for 58 45.7 69 543 2.23 1.41-3.53 0.001*
employees
Basic medical
) 94 32.1 199 67.9 1.00
insurance
Having comorbidities
No 54 48.2 58 51.8 3.58 1.54-8.32 0.003*
Having 1-2
) 84 33.1 170 66.9 1.66 0.74-3.73 0.216
diseases
Having 3-4
) 14 25.9 40 74.1 1.00
diseases
Types of comorbidities
Hypertension
Yes 59 29.4 142 70.6 1.00
No 93 42.5 126 57.5 2.02 1.28-3.17 0.002*
Diabetes
Yes 30 25.4 88 74.6 1.00
No 122 | 404 180 59.6 | 2.18 1.26-3.77 0.006*
Current cigarette smoking behaviour
Ex-smoker 39 222 137 77.8 1.00
Current
52 67.5 25 325 6.19 3.43-11.53 <0.001*
smoker
Non-smoker 61 36.5 106 63.5 1.74 1.01-2.99 0.046*
Exposed to secondhand smoke
Yes 51 30.0 119 70.0 1.00
No 101 | 404 149 59.6 1.98 1.12-2.84 0.015*
Airflow limitation severity
Mild and
132 | 62.3 80 37.7 | 49.11 | 17.61-136.95 | <0.001* | 6.39 | 1.94-21.00 | 0.002*
moderate
Severe and very
20 9.6 188 90.4 1.00 1.00

severe
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Severity of dyspnea
Factors Low risk High risk OR 95% CI p value | AOR 95%CI p-value
n % n %
Duration of illness (months)
<60 109 | 68.1 51 31.9 | 78.33 | 23.96-256.05 | <0.001* | 7.02 | 1.70-28.98 | 0.007*
60-120 30 | 326 62 674 | 7.47 2.03-27.52 0.003* 1.38 | 0.30-8.90 0.903
>120 13 7.7 155 923 1.00 1.00
Home oxygen therapy
Do not use 112 | 59.6 76 404 | 62.86 | 8.55-462.20 <0.001*
Short term
home 39 | 238 125 76.2 | 7.24 0.94-55.75 0.057
oxygen therapy
Long-term
home
oxygen therapy 1 1.5 67 98.5 1.00
(>15 hours/day)
Numbers of hospitalizations within past 3 months
0 132 | 61.7 82 323 | 55.10 | 13.28-228.59 | <0.001* | 7.91 | 1.37-45.73 | 0.021*
1 16 19.2 67 80.7 | 3.06 0.55-17.12 0.202 1.14 | 0.145-890 | 0.139
>2 4 3.3 119 96.7 1.00 1.00
Discussion linked to worse physical and mental health as well as a

In this study, the severity of dyspnea among COPD
patients was explored. About 36.2% of the participants
had low symptom severity of dyspnea, which was
different from study in South Korea [24]. The outbreak
of COVID-19, many control measures in China have
increased the panic of participants, causing more severe
symptoms of dyspnea [25], which may be the reason
why the proportion of COPD patients with obvious
symptoms of dyspnea in Zhejiang Province is higher
than that in South Korea. One possible reason may be
that this study was limited to tertiary hospitals, where
there are more patients with severe conditions.
Moreover, a study showed that the misdiagnosis rate of
COPD in China is as high as 77% [26]. By the time of
diagnosis, the disease has often become rather
advanced, which is one reason why there are more
participants with severe dyspnea in this study than in
other studies.

People in high-income areas in China have better
access to healthcare resources and a higher quality of
life than those in poverty, who have lower levels of
health insurance coverage [27, 28]. Breathlessness is

lower quality of life [9], which means that a higher
income influences the level of breathlessness severity.
When a patient's family has a higher income, they have
more opportunities for early diagnosis, treatment, and
continuous care, such as access to more medical
equipment for breathlessness. When a patient receives
careful and continuous care, their disease progression
can be slowed, and the likelihood of hospitalization due
to poor disease management and symptoms of
breathlessness also decreases. Patients who are
employed tend to have more stable disease conditions,
better social value, and more stable emotions, which can
help alleviate breathlessness symptoms [29]. Studies
have shown that COPD patients who are unable to work
are more likely to report physical discomfort than those
who are employed/self-employed, unemployed, retired,
or identified as homemakers with COPD [30].
Therefore, patients who are employed tend to have less
severe symptoms of breathlessness than those who are
not. In addition, this study discovered that the number
of COPD patients suffering from dyspnea was higher
among those whose annual COPD treatment costs were
less than CNY 5,000 than among those whose annual
COPD treatment costs were higher than CNY 5,000.
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One study suggested that depression and anxiety may be
related to patient medical expenses [31], while increased
respiratory rates in patients with anxiety disorders may
increase gas trapping, resulting in respiratory difficulty
[32,33].

Dyspnea is very common in all stages of airflow
limitation [34]. In late-stage COPD, physiological dead
space increases due to a ventilation/perfusion mismatch
[35]. Therefore, for late-stage COPD patients with
relatively fixed pathological and physiological damage,
respiratory difficulty symptoms cannot be eliminated
[34]. Thus, the greater the degree of airflow limitation,
the more severe the respiratory difficulty. This finding
is consistent with previous observational studies [36].
While duration of illness does not necessarily indicate
that the patient's condition is more severe, Kieczka [37]
and Jankowska-Polanska et al. [38] reported that longer
illness duration leads to more negative effects of the
disease on patients. This study discovered that having
COPD for a longer period causes more severe dyspnea,
possibly due to age-related factors and the disease
progression associated with having the disease for a long
time. Mullerova's [36] study suggested that the intensity
of increased dyspnea grade increases with age. More
hospitalizations signal the severity of the disease, and
patients who are readmitted have more severe
respiratory difficulties. Hutchinson’s [39] and Currow’s
[40] studies indicated that people with chronic dyspnea
experienced moderate to severe dyspnea when deciding
to seek medical attention and were twice as likely to be
hospitalized.

As a developing country with a large population,
China has limited access to medical resources per capita
[41]. Community hospitals can increase public
awareness and conduct pulmonary function tests for
target populations in order to achieve early prevention
and treatment and avoid disease aggravation and delay,
as well as severe dyspnea. If the government continues
to deepen healthcare reform by focusing on issues such
as the difficulty and high cost of medical treatment,
adjusting the reimbursement scope of medical insurance
[42], and lowering costs for patients with chronic
diseases such as COPD, the severity of dyspnea in
COPD patients can be reduced indirectly.

There are some limitations to this study that may
affect the results and interpretations. Firstly, the severity
of dyspnea may not be an exact result of the
aforementioned factors due to the cross-sectional nature
of assessing both exposure and outcome at the same
time. Secondly, collecting data over the phone may
affect the completeness and quality of the data because
body language cannot be evaluated. Finally, this study
was conducted in tertiary hospitals and lacks data from
community hospitals or family physicians.
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Conclusion

A large proportion of COPD patients living in
Zhejiang experienced severe dyspnea. Some disease-
related factors and the inability to afford treatment costs
may contribute to the severity of dyspnea in patients to
some extent. Public health policy makers must improve
healthcare services, especially by addressing the issue of
high medical costs, which can sometimes help COPD
patients reduce the severity of dyspnea. Health
institutions should strengthen publicity and conduct
lung function tests for the target populations to achieve
early prevention and treatment, avoiding exacerbation
and delay of the disease. To ensure early treatment,
regular check-ups for COPD patients are necessary.
Healthcare professionals for COPD patients should
educate them on how to recognize early changes in their
conditions. Early detection and treatment are crucial to
ensuring lower symptom severity of dyspnea for COPD
patients.
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