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Abstract
Purpose: To explore the status of medical seeking behavior in patients with chronic obstructive
pulmonary disease (COPD), and clarify relevant factors that may affect the diagnosis delay.

Methods: A cross-sectional study was conducted in a Chinese tertiary hospital from July 2019 to
February 2020. A total of 408 eligible outpatient COPD patients were recruited and relevant data were
collected in the form of questionnaire. Diagnosis delay was compared among different characteristics
using Wilcoxon test and Kruskal-Wallis H test. Correlation analysis were performed to further explore
factors related to diagnosis delay. 

Results: The median (interquartile range [IQR]) duration of diagnosis delay was 230 (50 - 720) days.
Proportions of COPD patients who chose tertiary hospitals, secondary hospitals, and �rst – level
hospitals for the �rst visit were respectively 53.7%, 29.9% and 16.4%. Additionally, proportions of patients
who received pulmonary function test for the �rst visit in tertiary hospitals, secondary hospitals, and �rst
– level hospitals were namely, 83.9%, 15.5%, and 1.5% (p < 0.001). In terms of characteristics related to
diagnosis delay, there is a signi�cant difference in residence, resident manner, CAT , mMRC, age, FEV1%
predicted, years of education, average family income(p < 0.001). Furthermore, diagnosis delay is
correlated with patients’ knowledge level of COPD and other characteristic variables (including age, years
of education, resident manner, average family income, CAT , mMRC, FEV1% predicted, and FEV1/FVC) to
varying degrees.

Conclusion: Our study indicates that varying degrees of diagnosis delay may exist in COPD
patients. Measures are needed to intervene potential factors related to diagnosis delay.

Introduction
Chronic obstructive pulmonary disease (COPD) has become a global public health challenge due to its
high prevalence and related mortality.1

The 2013 Global Burden of Disease (GBD 2013) report pointed out that COPD is the third leading cause
of death in the world, with approximately 3 million people dying from COPD each year.2 In China, the
results of a latest national survey in 2018 showed that there are close to 100 million COPD patients, and
the prevalence rate of people over 40 years old is 13.7%.3 Consequently, early diagnosis and intervention
of COPD are of great value for preventing the progression of the disease.4 Several studies have
demonstrated that early intervention in patients with COPD may improve lung function.5-7 The results of
the UPLIFT study showed that early intervention can reduce the number of acute exacerbations of COPD.
However, many factors such as physician-related factors, patient-related factors and the heterogeneity of
the disease itself may have an impact on the early diagnosis of COPD.8 COPD patients generally have
insu�cient knowledge of the disease and low awareness rate,9 which may work together with other
factors to cause delays in the diagnosis and intervention of COPD. China Pulmonary Health (CPH) study
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showed that only 2.6% of patients diagnosed with COPD by pulmonary function test knew they had
COPD.3 A study from South Korea indicated that among male smokers, only 23.8% were aware of COPD
and 30.5% had undergone lung function tests.10 Another study from Denmark showed that 28% of
smokers did not consider COPD to be a fatal disease.11

Medical seeking behavior refers to the whole process from perceiving symptoms to seeking medical care
for the purpose of prevention or early detection of disease and treatment.12 Proper medical seeking
behavior is one of the important measures to reduce illness and early treatment, and is also a key issue
related to disease transmission and disease control. Diagnosis delay refers to the time interval between
the onset of symptoms and the date of diagnosis.13 It is one of the most important indicators for
evaluating medical seeking behavior. Medical seeking behavior has been well studied in infectious
diseases (malaria, sexually transmitted diseases, tuberculosis) and psychiatric diseases, as well as in
chronic diseases such as diabetes and hypertension. Wang's study found that the less tuberculosis
knowledge was known, the more likely it was to delay a visit to medical institutions. Patients aged 15-44
years were most likely to have delayed visits.14 People with uninsured suspicious symptoms without
medical insurance tend to have longer delays in seeing a doctor. A study in India suggested that people's
awareness of diabetes and residence might in�uence their medical seeking behavior.15

However, there have been no studies on medical seeking behavior and in�uencing factors of COPD
patients at home and abroad. There is a large population of COPD patients in China, so we are committed
to a comprehensive analysis to investigate medical seeking behavior of COPD patients and explore
factors that may relate to the diagnosis delay, which may be of certain value to realize the early diagnosis
and intervention of COPD.

Methods
Study design

This was a real-world, cross-sectional study of outpatients with COPD in a large Chinese tertiary teaching
hospital. The study obtained ethical approval from the ethics committee of the Second Xiangya Hospital,
Central South University. (number: ChiCTR-POC-17010431.) We got informed consent from all study
participants. All methods were carried out in accordance with COPD guidelines and regulations.9

Study patients and procedures

The patients were included if they had been diagnosed with COPD according to GOLD 2019 criteria and
the age ranged from 35 to 80 years old. All patients visited the respiratory outpatient department of the
Second Xiangya Hospital from July 2019 to February 2020 and were in stable condition. The exclusion
criteria were those who were unable to complete the questionnaire, had severe heart, brain, liver, kidney
and hematopoietic diseases other than respiratory diseases, and obvious cognitive dysfunction.
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We performed the study in the form of questionnaires, including self-made questionnaire, COPD
Assessment Test (CAT) questionnaire, modi�ed Medical British Research Council (mMRC) dyspnea scale
and COPD knowledge questionnaire (COPD-Q) involved in the literature.16 Face-to-face interviews were
conducted among the included patients by specially-assigned persons. The self-made questionnaire
included the sex, age, number of exacerbations in the previous year, number of hospitalizations in the
previous year, smoking pack-years, forced expiratory volume in one second (FEV1)% predicted,
FEV1/forced vital capacity (FVC), residence, the resident manner, years of education, average family
income, medical insurance, diagnosis delay, hospital classi�cation for �rst visit, and previous history
receiving pulmonary function test.

Data Analysis

The data were analyzed using Statistical Package for Social Sciences (SPSS) version 21.0 and R
software version 3.6.2 (R Foundation for Statistical Computing). Descriptive data without normal
distribution were expressed as medians (interquartile range [IQR]) and frequencies were expressed as
number (percentage). The Wilcoxon test and the Kruskal-Wallis H test were utilized to compare the
diagnosis delay classi�ed by outpatients’ demographic variables. Correlation analysis were performed to
further explore factors related to diagnosis delay. A p-value of less than 0.05 was considered signi�cant.

Results
Demographic Characteristics

From the original queue including 530 outpatients in the respiratory department of the Second Xiangya
Hospital from July 2019 to February 2020, 122 patients were excluded in which 12 patients were unable
to read questionnaire, 25 patients had no spirometry results, 13 patients did not meet the COPD
diagnostic criteria, 11 patients presented with COPD as secondary diagnosis , 21 patients had no
mMRC/CAT score, 40 patients had no data of diagnosis delay. Finally, a total of 408 outpatients meeting
study criteria were included (Figure 1).

Table 1 depicts the outpatients’ demographic characteristics. Males constituted 90.2% of the respondent
group, while 9.8% were female. The majority (66.4%) of the participants were not �rst-time diagnosed
COPD patients. 41.5% of patients had no acute exacerbation, 27.3% had an acute exacerbation and
31.2% had 2 or more acute exacerbations in the previous year. Nearly two-thirds of the participants lived
in rural areas, and 33.1% lived in cities. The vast majority (92.2%) of patients did not live alone, yet 7.8%
lived alone. Almost all patients (97.8%) had medical insurance in this study, while 2.2% did not. 16.4% of
the respondents chose �rst-level hospitals for their �rst visit, 29.9% chose secondary hospitals and 53.7%
chose tertiary hospitals for their �rst visit. Almost half (47.3%) of the patients received pulmonary
function test in their �rst visit, while 52.7% did not. The median (IQR) of age, hospitalizations in the
previous year, smoking pack-years, FEV1% predicted, FEV1/FVC, CAT, mMRC, COPD-Q, years of education,
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average family income and diagnosis delay were 65 (58 - 69), 0 (0 - 1), 40 (20 - 58), 53.3 (35.2 - 69.2),
47(36.4 - 58.9), 13 (8 - 18), 2 (1 - 3), 4 (0 - 6), 9 (6 - 9), 1 (0.5 - 2), and 230 (50 - 720).

The proportion of COPD outpatients who chose tertiary hospitals for the �rst visit was greater than that of
secondary hospitals or �rst-level hospitals (Figure 2). Furthermore, with the increase of hospital level, the
proportion of patients undergoing pulmonary function test in the �rst visit gradually increased (p < 0.001)
(Table 2). 

Analysis of Diagnosis Delay and characteristic variables

Tables 3 and 4 report the �ndings of the Wilcoxon test and the Kruskal-Wallis H analysis, which were
performed to explore differences of diagnosis delay among different characteristics. In terms of
diagnosis delay, there was a signi�cant difference in rural area and city, living alone and not living alone,
CAT < 10 and CAT ≥ 10, mMRC < 2 and mMRC ≥ 2 (p < 0.001). The rural area, living alone, CAT ≥ 10 and
mMRC ≥ 2 showed a higher median than city, not living alone, CAT < 10 and mMRC < 2 (300 and 100,
660 and 200, 300 and 110, 300 and 95, respectively). There was also a signi�cant difference between the
participants based on their age, FEV1% predicted, years of education and average family income (p <
0.001); older outpatients (≥ 70 years), lower value of FEV1% predicted (< 30 %), lower years of education
(≤ 6 years ) and lower average family incomes (< 0.5 Ten thousand RMB ) showed a higher median than
the participants in other corresponding groups.

Figure 3 shows that the diagnosis delay is negatively correlated with COPD-Q through correlation
analysis, and the correlation coe�cient value was -0.34. Furthermore, �gure 4 depicts the correlation
coe�cients among all characteristic variables. Except for sex, residence, �rst pulmonary function test and
�rst diagnosis, diagnosis delay is positively correlated with age, the resident manner, mMRC and CAT,
with correlation coe�cients of 0.14, 0.24, 0.16, and 0.16, respectively. On the contrary, diagnosis delay is
negatively correlated with years of education, average family income, FEV1% predicted and FEV1/FVC,
and the correlation coe�cients are -0.18, -0.28, -0.21, -0.2, respectively.

Discussion
As far as we know, this is the �rst study investigating medical seeking behavior in COPD patients. The
COPD-Q questionnaire can be used as a simple criterion to re�ect the patient’s knowledge and cognition
of COPD and in our study, the median score for COPD-Q was 4 points (maximal of 13 points), which is
consistent with the literature.17 The diagnosis delay is one of the most important indicators of medical
seeking behavior, which can be divided into factors related to health care providers, patient-related
factors, and the heterogeneity of the disease itself and we also found out that COPD patients had varying
degrees of diagnosis delay (median [IQR]: 230 [50-720] days). Another study about delayed diagnosis of
alpha-1 antitrypsin de�ciency got similar results;18 in addition, their research showed that the relationship
between the diagnosis delay and all prognosis was consistent with an adverse effect of increasing
diagnosis delay. For every additional year of delay in diagnosis, the subject’s FEV1% predicted decreased.
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In a recent retrospective study, Debra T Choi made a conclusion that nearly half of patients with liver
cirrhosis delayed the diagnosis of HCC within 60 days or more after the danger signs by using a
multivariate logistic regression model.19 A new study from the United Kingdom on in�ammatory bowel
disease (IBD) has found the median diagnosis delay sub-intervals were: patients presentation = 2.1
months; the doctor referral = 0.3 months; secondary care diagnosis = 1.1 months. 92% of patients were
diagnosed within 2 years of symptoms and 50% were diagnosed within 4 months.20 Compared with other
studies, the diagnosis delay in COPD patients was longer; it may result from that COPD was a chronic
disease with a longer disease process and gradual aggravation of symptoms, while patients with other
digestive diseases such as IBD often had diarrhea and blood in the stool as the �rst symptoms, so they
were more likely to catch symptoms early, and these symptoms were more di�cult to tolerate.

In this study, we found that half of patients were �rst diagnosed in tertiary hospitals due to COPD, while
the proportion was much lower than that of �rst – level and secondary hospitals. A newer study from
South Korea enrolled a total of 645,031 patients of tuberculous destroyed lung over �ve years. During the
study period, 98.5% of patients went to primary hospitals, 71.1% and 93.2% to secondary and tertiary
hospitals, respectively.21 There was no signi�cant difference in the proportion of visits to the three
different levels of hospitals in the study, but there was no record of �rst-time visits. Consistent with the
results we expect, the proportion of patients whose �rst diagnosis institution was a high-level hospital
undergoing pulmonary function tests was much higher than that of primary hospitals. Many studies have
shown that among COPD patients, the proportion of patients who have undergone pulmonary function
tests is not high.10, 22, 23 However, these studies did not analyze the classi�cation of the hospital where
the patient visited. In fact, the proportion of COPD patients who went to tertiary hospitals for the �rst
diagnosis receiving lung function was not low (83.9%) in our study, and it was higher than reported in the
literature.3, 22, 23 Therefore, the classi�cation of hospitals is more conducive to understanding the true
status of patients' lung function. In addition, this also illustrates the importance of propagating and
popularizing lung function tests to primary hospitals.

We also observed that the diagnosis delay for outpatients living in rural areas was signi�cantly higher
than that in cities. Several recent studies24, 25, 26, 27 around the world revealed the greatest decrease in the
analyzed measures of the standard expected years of life lost due to COPD was observed among males
from rural areas in Poland (p<0.05) (SEYLL: AAPC = -1.6) and COPD patients living in rural areas of
Mexico were more likely to be Biomass smoke exposure (47%) and had a higher prevalence. Besides that
multivariate logistic regression indicated that lower educational levels and poor access to medical
services was associated with an overall higher risk of COPD as well as a lower probability of COPD (P =
0.002) in rural Southwest China. Based on the analysis of various factors, it can be understood why the
diagnosis delay in rural areas is higher than that in cities. Few studies have explored the relationship
between diagnosis delay of COPD patients and the resident manner but there are signi�cant differences
in our study. The results of a foreign study implied that elderly men living alone have an increased risk of
depressive symptoms directly or indirectly by reducing their sense of belonging.28 While, another study
aimed at determining whether there is a link between living alone and suffering from malnutrition in a



Page 7/18

Mediterranean population concluded that living alone was not associated with states of malnutrition or
having the risk of suffer from it.29 We speculated that patients living alone may be due to lack of
supervision from family members or �nancial constraints, or emotional depression and lack of self-
seeking behavior, which increases the delay in medical treatment. An interesting �nding is that the higher
the symptom scores (CAT and mMRC) of COPD patients, the longer their visits will be delayed, which is
different from our original assumptions. We thought that it might be because when the patient was in the
early stage of the disease, the symptoms were mild and had no signi�cant impact on daily life, so he did
not see a doctor in time. When the symptoms are severe enough to require medical attention, the delay
will naturally increase.

Many studies have shown that the higher the education and the income level of patients, the higher the
importance and compliance with the disease, the higher the degree of cooperation in daily medical work,
and the better the disease control.30, 31, 32, 33, 34 Our research results also fully re�ected this. With the
increase in education years and income levels, the diagnosis delay of patients continued to decrease. Age
is an independent risk factor for many diseases and we found that the diagnosis delay increased with
age; however, patients in the 60-70 age group had a lower delay in seeking treatment, which we
considered might be due to the high morbidity rate of patients in this age group, increased attention to
their own health and increased family attention to their disease. In addition, as we predicted, the worse
the patient's lung function was in our study, the longer the diagnostic delay was. Vickram Tejwani’s study
also concluded that for each additional year of diagnostic delay, the subject's FEV1% predicted decreased

by 0.3% (P = 0.004).18

Our study found that the diagnosis delay was negatively correlated with the COPD-Q score through
correlation analysis, suggesting that the lower the COPD patients' awareness of the disease, the longer
the delay in visits and the greater the delay in the condition. This suggests that we can strengthen the
publicity and science popularization of COPD knowledge, so that everyone can understand COPD more
clearly like hypertension and diabetes; when ordinary people know the severity and harm of COPD, early
symptoms will be timely to see the doctor without delay. Not only the COPD-Q questionnaire, diagnosis
delay is also correlated with many characteristic variables. This shows that diagnosis delay is a non-
negligible indicator for judging the condition of COPD patients. It also suggests that we can take some
measures to improve the diagnosis delay of patients. to achieve the effect of improving the condition.

Although this cross-sectional study is the �rst to explore the medical seeking behavior and in�uencing
factors in patients with COPD, it does have some limitations. First, since this study was restricted to
outpatients from a single public hospital, the results should be generalized with caution. However, we
believe our �ndings have important clinical implications. So future studies should examine other public
and private hospitals to more broadly explore the medical seeking behavior and in�uencing factors in
patients with COPD. Second, the diagnosis delay and the COPD-Q questionnaire in this study are too
subjective, and patients may forget or remember incorrectly in a short time. Third, future studies should
focus on other factors that might impact the level of diagnosis delay of COPD.
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Conclusions
In conclusion, our research con�rms that varying degrees of diagnosis delay may exist in COPD patients.
Secondly, the proportion of patients who choose tertiary hospitals for their �rst diagnosis and �rst lung
function is higher than that of primary hospitals. Additionally, in terms of diagnosis delay, there is a
signi�cant difference in residence, the resident manner, CAT , mMRC, age, FEV1% predicted, years of
education, average family income. Moreover, correlation analysis suggests that diagnosis delay is
correlated with COPD-Q and other characteristic variables to varying degrees. Measures are needed to
intervene potential factors related to diagnosis delay.
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Characteristics n=408

First diagnosis, n (%)

  Yes

  No

 

137 (33.6%)

271 (66.4%)

Sex, n (%)

  Male

  Female

 

368 (90.2%)

40 (9.8%)

Age (years)* 65 (58 - 69)

Number of exacerbations in the previous year, n (%)

  0

  1

  ≥ 2

 

169 (41.5%)

111 (27.3%)

127 (31.2%)

Number of hospitalizations in the previous year* 0 (0 - 1)

Smoking pack-years* 40 (20 - 58)

FEV1% predicted* 53.3 (35.2 - 69.2)

FEV1/FVC* 47(36.4 - 58.9)

CAT score* 13 (8 - 18)

mMRC scale* 2 (1 - 3)

COPD-Q* 4 (0 - 6)

Residence, n (%)

  City

  Rural area

 

135 (33.1%)

273 (66.9%)

Resident manner, n (%)

  Live alone

  Not living alone

 

32 (7.8%)

376 (92.2%)

Years of education* 9 (6 - 9)

Average annual family income (ten thousand RMB)* 1 (0.5 - 2)

Medical insurance, n (%)

  Yes

 

399 (97.8%)
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  No 9 (2.2%)

Diagnosis delay (days)* 230 (50 - 720)

Hospital classi�cation for �rst visit, n (%)

  First-level hospital (I)

  Secondary hospital (II)

  Tertiary hospital (III)

 

67 (16.4%)

122 (29.9%)

219 (53.7%)

Receiving pulmonary function test in the �rst visit, n (%)

  Yes

  No

 

193 (47.3%)

215 (52.7%)

Notes: *non-normal distribution data and data were shown as median (interquartile range [IQR]).

Abbreviation: FEV1 - forced expiratory volume in one second; FVC: forced vital capacity; CAT, COPD
Assessment Test; mMRC, modi�ed Medical British Research Council; COPD-Q, Chronic Obstructive
Pulmonary Disease Knowledge Questionnaire; IQR, interquartile range.

Table 2 Proportion of patients receiving pulmonary function test in the �rst visit, in different levels of
hospitals

Proportion, n
(%)

First-level hospital
(I)

n = 67

Secondary hospital
(II)

n = 122

Tertiary hospital (III)

n = 297

p - value

Yes 1(1.5%) 30 (15.5%) 162(83.9%) < 0.001

No 66 (98.5%) 92 (75.4%) 135 (26.0%) < 0.001

Table 3 Wilcoxon test for characteristics differences in diagnosis delay.
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Diagnosis Delay* Characteristics   p - value

  Sex

  Male

  Female

 

210 (44 - 720)

430 (91 - 975)

 

0.209

  Residence 

  Rural area

  City

 

300 (90 - 900)

100 (18 - 390)

 

< 0.001

  Resident manner

  Live alone

  Not living alone

 

660 (255 - 2530)

200 (40 - 680)

 

< 0.001

  First diagnosis

  Yes

  No

 

165(30 - 660)

270(67 - 855)

 

0.052

  CAT

  < 10

  ≥ 10

 

119 (30 - 345)

300 (90 - 1080)

 

< 0.001

  mMRC

  < 2

  ≥ 2

 

95(28 - 300)

300 (90 - 1040)

 

< 0.001

  Receiving PFT in the �rst visit

  Yes

  No

 

 

60 (5 - 300)

39 (3 - 200)

 

 

0.204

Notes: *non-normal distribution data and data were shown as median (interquartile range [IQR]).

Abbreviation: CAT, COPD Assessment Test; mMRC, modi�ed Medical British Research Council; PFT,
Pulmonary function test.

Table 4 Kruskal-Wallis H analysis for characteristics differences of diagnosis delay.
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Diagnosis Delay* Characteristics   p-value

  Age   

  < 50 years

  50 - 60 years

  60 - 70 years

  ≥70 years

 

 

10 (5 - 29)

50 (5 - 200)

39 (3 - 210)

100 (3 - 300)

 

< 0.001

  FEV1% predicted 

  < 30 %

  30 - 50 %

  50 - 80 %

  ≥80 %

 

 

535 (175 - 2520)

330 (120 - 1410)

140 (30 - 558)

60 (15 - 300)

 

< 0.001

  AE in the previous year 

  0

  1

  ≥ 2

 

 

210 (48 - 660)

210 (36 - 615)

270 (62 - 1080)

 

0.358

  Years of education 

  ≤ 6 years 

  7 - ≤ 9 years

  >9 years

 

 

360 (120 - 1380)

210 (30 - 579)

99 (14 - 300)

 

< 0.001

  Average annual family income

   < 0.5 Ten thousand RMB

  0.5 - 1 Ten thousand RMB

  1 - 2 Ten thousand RMB

  ≥2 Ten thousand RMB

 

 

710 (300 - 2300)

240 (90 - 720)

210 (60 - 594)

45 (12 - 255)

 

< 0.001
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Notes: *non-normal distribution data and data were shown as median (interquartile range [IQR]).

Figures

Figure 1
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Study �ow chart. Abbreviation: COPD, chronic obstructive pulmonary disease; mMRC, modi�ed Medical
British Research Council dyspnea scale; CAT, COPD assessment test.

Figure 2

Distribution of medical institutions with the �rst diagnosis of COPD patients. Abbreviation: I, First-level
hospital; II, Secondary hospital; III, Tertiary hospital.
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Figure 3

Correlation analysis between COPD-Q and diagnosis delay. Abbreviation: COPD-Q, Chronic Obstructive
Pulmonary Disease Knowledge Questionnaire.
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Figure 4

Correlation analysis between characteristics differences and diagnosis delay.


