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Introduction

As one of the leading health burdens worldwide, 
chronic obstructive pulmonary disease (COPD) causes 
approximately 3 million deaths annually (1), and it is 
projected to rank among the top four causes of death 

globally from 2002 to 2030 (2). In 2013, COPD was the 
third leading cause of death and accounted for more than 
0.9 million deaths in China (3). COPD patients show 
lower physical activity than their healthy counterparts 
with the same socioeconomic backgrounds (4). COPD 
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patients also show lower physical and mental health-related 
quality of life (HRQoL) (5), and their deteriorating quality 
of life is often attributable to disease complications such 
as gastroesophageal reflux, arrhythmia, musculoskeletal 
disorders, cancer, fatigue, reduced exercise ability, and 
dyspnea (6).

In understanding the complexity of living with COPD, 
it is vital to determine the factors associated with daily 
activities and quality of life, in addition to physical factors. 
Non-pharmacological treatment is part of the integrated 
management of COPD patients. Pulmonary rehabilitation 
and self-management interventions are reported to improve 
shortness of breath, health status, exercise tolerance and 
outcomes in COPD patients (7). As a result, patients should 
be encouraged to participate in everyday activities and 
physical exercises in order to adjust to a life with COPD 
and prevent further physical deterioration. Since patients’ 
willingness and ability to participate in these activities may 
depend on psychological factors such as illness perception, 
coping ability, depression and anxiety, these factors merit 
further study.

Previous research has investigated the effects of anxiety 
and depression on daily activities and quality of life in 
COPD patients (8,9), but the relationships of other 
psychological aspects, such as illness perception and active 
coping, with daily activities and quality of life in COPD 
patients remain undetermined. 

Patients’ quality of life can depend on illness perception, 
which includes expectations about disease outcomes, self-
description of disease characteristics, understanding of 
the disease, worry and mood (10). Those who perceive 
their likely disease outcome positively and have fewer 
emotional responses to the condition tend to experience a 
better quality of life (11). Active coping in COPD patients, 
including daily exercise, appears crucial in hindering its 
progression (12). COPD patients with a positive attitude 
and the knowledge to anticipate future issues are known to 
have more favorable quality of life, as they are inclined to 
explore means to improve their lives (13). The relationship 
of anxiety and depression symptoms with quality of life in 
COPD patients has been evaluated by many studies but 
the results have been mixed, possibly because of the varied 
research methodologies. Katter et al. reported that anxiety 
and depression are related to limited daily activities and 
poor quality of life in COPD patients (8). A meta-analysis 
by Balcells et al. indicated that anxiety and depression 
symptoms can influence quality of life on timescales beyond 
one year (9). A study of primary care settings in The 

Netherlands linked psychological factors to HRQoL, but 
not to daily activity (14). 

A recent survey in China showed that the prevalence 
of COPD in rural areas was higher than that in urban 
areas (3). Ensuring proper treatment of COPD patients 
is more difficult in rural areas because of economic and 
geographic obstacles. Most patients stay in their homes 
and psychological status is often overlooked, including 
perception of the disease, anxiety, and depression symptoms, 
all of which can compromise quality of life. Understanding 
the relationship of psychological factors with daily 
activities and quality of life could add valuable knowledge 
for developing an integrated approach to manage COPD 
patients in rural China.

In the current study we investigated the relationships 
of psychological factors (illness perception, active coping 
with the disease, anxiety and depression symptoms) with 
daily activities and quality of life in COPD patients in 
rural areas in Sichuan province. We hypothesized that a 
positive attitude towards the disease, strong active coping 
skills, and milder anxiety and depression symptoms would 
be associated with higher daily activity and quality of life. 
We prepared this article in accordance with the SURGE 
reporting checklist (available at http://dx.doi.org/10.21037/
apm-20-1151).

Methods

Patient enrollment and data collection 

A cross-sectional study was performed on a convenience 
sample of COPD patients from West China Hospital, 
Sichuan University, who were recruited by doctors from 
the clinic between September 2012 and October 2013. 
COPD patients were included if they (I) came from rural 
areas of Sichuan; (II) were diagnosed with COPD, based on 
the 2015 Global Initiative for Chronic Obstructive Lung 
Disease (GOLD) criteria (7), and showed airflow limitation 
of GOLD 1, 2 or 3; (III) were physically and mentally 
capable of completing the questionnaire. Patients were 
excluded if they had asthma, were already participating in 
other studies or unable to complete the questionnaires. 
From June 2014 to October 2014, enrolled patients were 
interviewed by trained doctors by telephone to fill out 
several surveys. This study was approved by the institutional 
ethics board of the West China Hospital of Sichuan 
University (No. 2012266). All participants provided written 
informed consent. The study conformed to the provisions 
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of the Declaration of Helsinki (as revised in 2013).

Survey instruments

Illness perception
The Chinese version of the Brief Illness Perception 
Questionnaire (B-IPQ) (15) was used to evaluate patients’ 
perception of their disease outcome, when their disease 
began, the degree to which they controlled the disease, 
the degree to which treatment controlled the disease, the 
characteristics of their disease, anxiety status, mood, disease 
understanding, and three causes of their disease. B-IPQ is 
a self-management scale with nine subscales. Lower scores 
indicate more positive perception of COPD.

Active response to disease
The Utrecht Proactive Coping Competence Questionnaire 
(UPCC) (16) was used to evaluate the degree to which 
patients actively responded to their disease.  The 
questionnaire contains 21 questions, which respondents 
answer on a four-point scale from “not competent at all” 
to “very competent”. Higher scores indicate more active 
coping with the disease.

Anxiety and depression
The Hospital Anxiety Depression Scale (HADS) (17) was 
commonly used to assess anxiety and depressive symptoms. 
The Chinese version of HADS has shown good reliability 
and validity among patients with somatic diseases (18). 
The scale includes two subscales, anxiety (HADS-A) and 
depression (HADS-D), each with 7 questions. Respondents 
had to select one of four possible responses to indicate their 
degree of agreement with the item, from “not at all” (scored 
with 0 points) to “very much indeed” (3 points). Higher 
subscale score indicates greater anxiety or depression. 
Participants were grouped by subscale score as follows: 0–7 
points, normal; 8–10 points, possible anxiety or depression; 
11–21, points, probable anxiety or depression.

Level of dyspnea
The Modified Medical Research Council (mMRC) (19) 
scale was used to assess dyspnea on a scale from 0 (no 
dyspnea occurs without activity) to 4 (dyspnea happens 
while changing clothes or leaving the house). Higher scores 
indicate more severe dyspnea.

Daily activities
The Functional Performance Inventory-Short Form (FPI-

SF) is a commonly used scale for measuring daily activities 
in COPD patients (20,21). It contains six dimensions 
comprising 32 items: body care, household maintenance, 
physical exercises, recreation, spiritual activities and 
social activities. Subjects answer each question with one 
of three responses: “the task is easily completed without 
any difficulty”, “the task is not completed due to health 
problems”, or “the task is not completed due to issues 
unrelated to health”. All responses are scored and averaged 
together. Higher scores indicate poorer daily activities.

Quality of life
The Clinical COPD Questionnaire (CCQ) (22) measures 
HRQoL. The questionnaire contains 10 questions 
addressing functional status, symptoms, and mental 
status. Respondents answer on a scale ranging from 0 (“no 
restrictions/no symptom”) to 6 (“fully restricted/obvious 
symptoms”). Higher scores indicate lower quality of life.

Other assessments

Data were collected from all patients on height, weight, 
age, sex, education, work status, smoking status, marital 
status, severity of disease, and medication. Data were also 
collected on pulmonary function parameters, including 
forced expiration volume in one second (FEV1, L), forced 
vital capacity (FVC, L), FEV1%pre, and FEV1/FVC 
ratio. The Charlson Comorbidity Index was used to assess 
complications (23). 

Statistical analysis

Demographics, medications, and comorbidities were 
reported using descriptive statistics (frequency, mean, and 
standard deviation). Disease perception, active disease 
coping, anxiety, depression, pulmonary function indicators, 
dyspnea, daily activities, and quality of life were reported 
as mean, standard deviation, and range. Linear regression 
was performed to explore potential associations of illness 
perceptions, proactive coping, anxiety and depression 
with daily activities and quality of life. In this regression, 
model 1 estimated the associations of illness perceptions, 
proactive coping, and anxiety and depression with daily 
activities and quality of life. Model 2 estimated the same 
relationships as model 1, while adjusting for age and sex. 
Model 3 further adjusted for dyspnea, FEV1, smoking 
status, and complications. In the regression models, the 
strengths of different independent variables were compared 
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in terms of the standardized regression coefficient (β), while 
relationship strength was assessed in terms of the coefficient 
of determination (R2). All data analyses were performed in 
SPSS 19.0 (IBM, Chicago, IL, USA).

Results

Patient characteristics

Sample characteristics are presented in Table 1. A total of 
86 patients met the inclusion criteria and completed the 
questionnaire. Of the patients in this study, 62.8% were 
men, and mean age of the sample was 60.30 (SD 11.2). Most 
had a primary school education or less (n=61; 70.9%), and 
most were unemployed (n=80; 93.0%) and married (n=73; 
84.9%). The respondents had had COPD for an average 
of 7.86 years (SD 1.3). Most patients had grade 1 disease 
(n=63; 73.3%), and most had been treated with drugs (n=70; 
81.4%). 

The means, standard deviations, range of illness 
perceptions, proactive coping, anxiety and depressive 
symptoms, dyspnea, FEV1, daily activities, and HRQoL 
are presented in Table 2. The average score on the FPI-SF 
was 1.1 (range, 0.32–2.99; reference range, 0–3), indicating 
intermediate levels of daily activity (20). The average score 
on the CCQ was 1.29 (range, 0.0–4.9; reference range, 0–6), 
meaning that the level of HRQoL was generally good (24).

The mean score for illness perception, measured by 
B-IPQ, was 24.93 (range, 0–54, reference range, 0–80), 
indicating that the patients had a more positive perception 
of their disease (25). The mean score for proactive coping 
was 2.81 (range, 1.2–4.0, reference range, 1.0–4.0), similar 
to scores typical for healthy adults (26). The mean score 
for depressive symptoms was 8.93 (range, 0–14; reference 
range, 0–21). The mean score for anxious symptoms was 
8.10 (range, 0–16; reference range, 0–21). Based on the 
cut-off values recommended by Zigmond and Snaith (27), 
33 patients (38.4%) had possible depression because their 
HADS-D subscale score >8. Even more patients had an 
HADS-A subscale score >8 (50, 58.1%), indicating possible 
anxiety.

Relationships between psychological factors and daily 
activities

As shown in Table 3, in the univariate models (model 1), 
level of daily activities showed relationships with active 
coping (UPCC; β=−0.696), anxiety (HADS-A; β=0.442), 

Table 1 Patient characteristics

Variable Number (n=86)

Sex

Male 54 (62.8%)

Female 32 (37.2%)

Age (years)

Average 60.30±11.2 

<50 17 (19.8%)

51–60 26 (30.2%)

61–70 29 (33.7%)

71–80 12 (14.0%)

>80 2 (2.3%)

Years after COPD diagnosis 7.86±1.31

Disease severity

GOLD 1 63 (73.3%)

GOLD 2 18 (19.8%)

GOLD 3 5 (7.0%)

FEV1(L) 2.08±0.81

FEV1 %pre 92.16±26.82

FEV1/FVC % 60.81±10.22

Education

Primary school 61 (70.9%)

Middle school 20 (23.3%)

High school 4 (4.7%)

University/tertiary 1 (1.2%)

Employment status

Employed 6 (7.0%)

Unemployed 80 (93%)

Marital status

Married 73 (84.9%)

Single 7 (8.1%)

Divorced 2 (2.3%)

Widowed 4 (4.7%)

Smoking

Previous smoker 11 (12.8%)

Current smoker 25 (29.1%)

Never smoked 50 (58.1%)

Multiple drug treatment (>5) 19 (22.1%)

Charlson Comorbidity Index (>1) 17 (19.8%)

Data are expressed as mean ± SD or number (%). COPD, 
chronic obstructive lung disease; FEV1, forced expiratory 
volume in one second; FVC, forced vital capacity; GOLD, global 
initiative for chronic obstructive pulmonary disease.
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Table 2 Psychological wellness and lung functions in COPD patients

Subscale or clinical index Average (SD) Range Reference range

B-IPQ 24.93 (15.19) 0–54 0–80

UPCC 2.81 (1.31) 1.2–4.0 1.0–4.0

HADS-A 8.10 (3.43) 0–16 0–21

HADS-D 8.93 (3.54) 0–14 0–21

mMRC 1.09 (1.04) 0–3 0–4

FEV1(L) 2.08 (0.81) 0.65–4.34

FEV %pre 92.16 (26.82) 27–112

FPI-SF 1.10 (0.61) 0.32–2.99 0–3

CCQ 1.29 (1.16) 0.0–4.9 0–6

B-IPQ, Brief Illness Perception Questionnaire; UPCC, Utrecht Proactive Coping Competence scale; HADS-A, hospital anxiety and 
depression scale-anxiety; HADS-D, hospital anxiety and depression scale-depression; mMRC, Modified Medical Research Council 
dyspnea scale; FEV1, forced expiratory volume in one second; FEV %pre, forced expiratory volume percentage from predicted; FPI-SF, 
Functional Performance Inventory Short Form; CCQ, Clinical COPD Questionnaire.

Table 3 Regression analysis to explore associations of disease perception (B-IPQ), positive coping (UPCC), anxiety and depression (HAD) with 
levels of daily activities (FIP-SF) (n=86)

Variables
Model 1 (block 1) univariate Model 2 (block 1, 2) Model 3 (block 1, 2, 3)

R2 β 95 % CI R2 β 95 % CI R2 β 95 % CI

Block1 0.616 0.614

B-IPQ 0.022 0.147 −0.003 to 0.015 0.295*** 0.006 to 0.018 0.249* 0.001 to 0.019

UPCC 0.484 −0.696*** −0.396 to −0.251 −0.732*** −0.412 to 
−0.260

−0.717*** −0.418 to −0.248

HADS-A 0.195 0.442*** 0.044 to 0.114 0.126 −0.010 to 0.055 0.126 −0.012 to 0.057

HADS-D 0.105 0.323** 0.020 to 0.092 −0.021 −0.034 to 0.027 −0.23 −0.036 to 0.028

Block 2

Age 0.048 −0.006 to 0.011 0.048 −0.007 to 0.013

Sex −0.047 −0.244 to 0.126 −0.089 −0.386 to 0.162

Block 3

mMRC 0.07 −0.079 to 0.161

FEV1 0.011 −0.151 to 0.168

Smoking 
status

−0.085 −0.235 to 0.088

Complication 0.004 −0.251 to 0.262

*, P<0.05; **, P<0.01; ***, P<0.001; R2, coefficient of determination; β, standardized regression coefficient; 95% CI, 95% confidence 
interval of unstandardized regression coefficient. Block 1 estimated the association of disease awareness, positive response to disease, 
and anxiety and depression with daily activities. Block 2 estimated the same relationship as Block 1, while adjusting for age and sex. 
Block 3 estimated the same relationship as Block 1, further adjusted for dyspnea, FEV1, smoking status, and complications. B-IPQ, Brief 
Illness Perception Questionnaire; UPCC, Utrecht Proactive Coping Competence scale; HADS-A, hospital anxiety and depression scale-
anxiety; HADS-D, hospital anxiety and depression scale-depression; mMRC, Modified Medical Research Council dyspnea scale; FEV1, 
forced expiratory volume in one second; FPI-SF, Functional Performance Inventory Short Form.
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and depression (HADS-D; β=0.323). Illness perception was 
not associated with level of daily activities. After adjustment 
for the confounders age and gender in model 2, level of 
daily activities showed relationships with active coping 
(UPCC; β=−0.732) and illness perception (B-IPQ; β=0.295), 
but not with anxiety or depression. In model 3, level of 
daily activities still showed relationships with active coping 
(UPCC; β=−0.717) and illness perception (B-IPQ; β=0.249) 
after adjustment for the confounders age, gender, dyspnea, 
FEV1, smoking status, and comorbidity. Illness perception 
and active coping accounted for 61.4% of variance in the 
level of daily activities.

Relationships between psychological factors and HRQoL 

As shown in Table 4, HRQoL showed relationships with 
illness perception and anxiety in the univariate models in 
model 1 and in model 2, which combined illness perception, 
proactive coping, depressive symptoms and anxious 

symptoms, after correcting for the confounders age and sex; 
as well as in model 3, which combined the same variables as 
in model 2, after correcting for the same two confounders 
as in model 2 in addition to dyspnea, FEV1, smoking status, 
and comorbidity. HRQoL also showed relationships with 
active coping in model 2 and with active coping and dyspnea 
in model 3. Illness perception, active coping, anxiety, and 
dyspnea accounted for 72.4% of variance in HRQoL. No 
relationship was found between depression and HRQoL.

Discussion

This cross-sectional survey of a small population of COPD 
patients from rural China suggests that psychological 
factors relate to both daily activities and HRQoL. More 
active coping and more positive perception with the disease 
were associated with a higher level of daily activities based 
on FIP-SF measurement. More active coping, more positive 
perception with the disease, less anxiety and less dyspnea 

Table 4 Regression analysis to explore associations of disease perception (B-IPQ), active coping (UPCC), and anxiety and depression (HAD) with 
quality of life (CCQ)

Variables
Model 1 (block 1) univariate Model 2 (block 1, 2) Model 3 (block 1, 2, 3)

R2 β 95 % CI R2 β 95 % CI R2 β 95% CI

Block 1 0.688 0.724

B-IPQ 0.462 0.680*** 0.040 to 0.064 0.674*** 0.041 to 0.062 0.550*** 0.028 to 0.056

UPCC 0.031 −0.175 −0.341 to 0.034 −0.227** −0.327 to −0.071 −0.232** −0.338 to −0.068

HADS-A 0.23 0.479*** 0.097 to 0.225 0.3688** 0.069 to 0.179 0.354*** 0.064 to 0.174

HADS-D 0.026 0.16 −0.018 to 0.122 −0.093 −0.082 to 0.021 −0.094 −0.081 to 0.020

Block 2

Age 0.076 −0.006 to 0.022 −0.018 −0.018 to 0.014

Sex −0.051 −0.431 to 0.189 0.053 −0.311 to 0.565

Block 3

mMRC 0.223* 0.058 to 0.440

FEV1 −0.118 −0.429 to 0.080

Smoking status 0.009 −0.244 to 0.271

Complication −0.07 −0.613 to 0.207

*, P<0.05; **, P<0.01; ***, P<0.001; R2, coefficient of determination; β, standardized regression coefficient; 95% CI, 95% confidence 
interval of unstandardized regression coefficient. Block 1 estimated the association of disease awareness, positive response to disease, 
and anxiety and depression with quality of life. Block 2 estimated the same relationship as Block 1, while adjusting for age and sex. Block 
3 estimated the same relationship as Block 1, further adjusted for dyspnea, FEV1, smoking status, and complications. B-IPQ, Brief Illness 
Perception Questionnaire; UPCC, Utrecht Proactive Coping Competence scale; HADS-A, hospital anxiety and depression scale-anxiety; 
HADS-D, hospital anxiety and depression scale-depression; mMRC, Modified Medical Research Council dyspnea scale; FEV1, forced 
expiratory volume in one second; CCQ, Clinical COPD Questionnaire.
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were associated with better HRQoL. 
Active coping and positive illness perception were related 

to better daily activities in our study. This finding is in 
accordance with results from previous studies concerning 
relationships between psychological factors and daily 
activities (28-30). However, a Dutch study failed to find 
significant associations of active coping with daily activities 
or quality of life in COPD patients (14). The discrepancy 
could be explained by different study populations. Our 
patients were from rural areas and most had GOLD 1 
disease, whereas the patients in the Dutch study were from 
primary care settings and most had GOLD 2 disease.

Our COPD patients with positive illness perception 
experienced better quality of life. The finding is consistent 
with previous reports (31-33). Our new evidence supports 
the idea that incorporating disease awareness interventions 
into clinical management of COPD, including regular 
education and assessment, can improve patient quality 
of life (32). We found active coping to be associated with 
better HRQoL. Among key domains of HRQoL for COPD 
patients (34), self-efficacy is important for improving 
HRQoL (35-37), and self-efficacy is linked to active coping, 
use of emotional support, and planning (35). Active coping 
is also related to better quality of life in other diseases, such 
as stroke and obesity (38,39).

In our study, 58.1% of the patients had anxiety symptoms, 
which is higher than the 40% prevalence estimated by  
Kunik (40) and a systematic review by Willgoss (41). This 
may be explained by the fact that COPD patients in rural 
areas have lower education levels. Several studies have 
shown an association between greater anxiety and lower 
level of education in different diseases (42-44). The present 
study found that anxiety, but not depression, was related to 
quality of life. In contrast, a systematic review and a meta-
analysis found that both anxiety and depression affect the 
quality of life of COPD patients (45). The discrepancy 
may reflect differences in patient populations and survey 
instruments used. We enrolled patients from rural China, 
most of whom had GOLD 1 disease. We used the CCQ, 
which is easier to administer than St. George’s Respiratory 
Questionnaire (SGRQ) (46), while previous studies used the 
SGRQ and COPD Assessment Test.

We found that dyspnea was related to quality of life in 
model 3, consistent with previous research (47,48). Our 
findings failed to detect a correlation between dyspnea and 
level of daily activities. Similar results were reported by 
Tabak et al. (49). 

Our work has limitations that should be taken into 

account when interpreting the findings. As a cross-sectional 
study, conclusive causal relationships cannot be drawn. 
Though our sample size was sufficient for the research 
question, most of the patients had either GOLD 1 or 2 
disease. Therefore, subgroup analysis based on COPD 
grade was not possible. Future work should examine how 
associations among psychological factors, daily activities 
and HRQoL may vary across different stages of COPD. 
Lastly, the β coefficients in the regression models were 
small, suggesting that per unit changes may cause only small 
clinical changes.

The strength of this research is its representativeness. 
China has a population of 1.4 billion and more than half live 
in rural areas (50). The prevalence of COPD is reported to 
be 14.9% in rural parts of the country, where the economy 
and healthcare system are less developed, compared to 
12.2% in urban areas (51). To our knowledge, the current 
study appears to be the first to focus on psychological 
factors in COPD patients in the rural Chinese population. 
Our work also extends the literature by combining different 
psychological factors in an effort to identify what influences 
the level of daily activities and HRQoL of COPD patients.

Conclusions 

Better disease perception and less anxiety are related to 
better quality of life in COPD patients in rural Sichuan, 
China. Active coping with the disease is associated with 
higher levels of daily activities. As a chronic disease, COPD 
requires not only medications but also non-pharmaceutical 
interventions such as psychological interventions and 
day-to-day management. Prospective studies should be 
conducted to further evaluate the role of psychological 
interventions in COPD management.
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