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Background: Since most internal medicine nurses work with chronic obstructive pulmonary

disease (COPD) patients daily, their ability to meet the needs of COPD patients is an important

issue. Our study aimed to assess COPD-related knowledge in internal medicine nurses.

Methods: A descriptive cross-sectional study including 175 participants was conducted to

investigate COPD-related knowledge levels among internal medicine nurses in a large top-

ranked tertiary hospital in China. The Bristol COPD Knowledge Questionnaire (BCKQ) was

used to test COPD-related knowledge levels in the participants.

Results: Overall BCKQ score for all nurses in this study was 35.76 ± 5.49. In comparison with

non-respiratory nurses, the overall score among respiratory nurses was significantly higher

(39.01 ± 3.95 vs 33.32 ± 5.23, p < 0.001). The mean scores for four topics (epidemiology,

breathlessness, oral steroids, and inhaled steroids) were less than 3 among both respiratory and

non-respiratory nurses. Subgroup analysis of specialist respiratory wards showed that nurses in

the chronic airway disease ward had the highest overall knowledge score (40.47 ± 4.03). Linear

regression analysis demonstrated that the overall BCKQ score was significantly related to the

population of nurses (β coefficient = 3.016, 95% confidence interval [CI]: 0.953–5.079, p < 0.01),

education (β coefficient = 4.710, 95% CI: 1.979-7.440, p < 0.01) and previous rotation in

respiratory wards (β coefficient = 3.871, 95% CI: 1.776-5.967, p < 0.001).

Conclusion: Internal medicine nurses at this tertiary hospital showed deficits in COPD-

related knowledge. Appropriate and systematic education about COPD knowledge and

strengthening rotation among different wards are necessary for improving COPD-related

knowledge levels among internal medicine nurses.
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Introduction
Chronic obstructive pulmonary disease (COPD) is a common, preventable and

treatable disease that is characterized by persistent respiratory symptoms and air-

flow limitation that is due to airway and/or alveolar abnormalities usually caused by

significant exposure to noxious particles or gases and influenced by host factors

including abnormal lung development.1 COPD has become the third leading cause

of death all over the world, and around 3 million people die each year from COPD.2

In China, there are nearly 100 million COPD patients, and the prevalence of this

disease in the population over 40 years of age is 13.7%.3 In order to reduce the

heavy disease burden associated with COPD, joint efforts are required from all

sides, including patients, relatives, and health care workers.

The knowledge level of patients regarding COPD is an important factor affect-

ing disease progression.4–6 However, the overall disease knowledge level in COPD
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patients is poor.7,8 Most subjects claimed to understand

their disease and available treatments, but less than half

actually understood the symptoms and causes of COPD.7

Another study showed that patients’ knowledge of COPD

was poor in several domains including the causes of

COPD, the consequences of inadequate therapy and the

management of exacerbations.8 Patient education is known

to improve the levels of disease knowledge and quality of

life.4,5 Furthermore, it could also reduce respiratory-

related hospital admissions and emergency department

visits among COPD patients.6 However, the lack of knowl-

edge among patients with COPD emphasizes the general

lack of patient education.9

Healthcare workers including physicians and nurses are

the primary agents involved in patient education, and they

play an important role in helping patients improve their

self-management skills.10–12 In particular, nurses form the

largest group of healthcare workers and they substantially

contribute to patient education.13 Since most internal med-

icine nurses work with COPD patients daily, their ability

to meet the needs of COPD patients is a critical factor and

it requires them to possess sufficient knowledge of COPD.

Therefore, understanding the levels of COPD-related

knowledge among internal medicine nurses is important.

However, only a few studies have attempted to investigate

the COPD-related knowledge levels among internal med-

icine nurses. Our study aimed to thoroughly investigate

COPD-related knowledge levels among internal medicine

nurses from multiple perspectives, identify specific aspects

of possible knowledge deficits, and explore the relation-

ships between potential factors and knowledge levels.

Methods
Study Design, Setting and Participants
A descriptive cross-sectional study to investigate the

COPD-related knowledge levels among internal medi-

cine nurses was conducted in a large top-ranked tertiary

hospital in China from August 2019 to September 2019.

There were two target populations: (1) Respiratory

nurses (nurses working in respiratory wards); 2) Non-

respiratory nurses (nurses working in internal medicine

wards other than respiratory wards, including cardiology,

gastroenterology, nephrology, hematology, and rheuma-

tology wards). Inclusion criteria included: (1) Obtain

a full nurse’s license; (2) Working in internal medicine

wards including specialized intensive care units.

Exclusion criteria included: Unwilling to participate in

this study or unable to cooperate. Ethical approval was

obtained from the Ethics Committee for the Second

Xiangya Hospital, Central South University. All partici-

pants signed an informed consent before enrollment.

Data Sources, Bias and Study Size
Self-administrated structured questionnaires were distrib-

uted to participants during their work hours. Information

regarding basic socio demographic characteristics,

including age, gender, education background, years of

nursing experience, professional titles, previous rotation

experience in respiratory wards, and working wards, was

collected. The Bristol COPD Knowledge Questionnaire

(BCKQ) was used to test COPD-related knowledge

levels in participants. BCKQ is a useful COPD knowl-

edge assessment instrument for broad cross-sectional

surveys that was designed by White et al14 and published

in 2006. It is composed of 13 topics (epidemiology,

etiology, symptoms, breathlessness, phlegm, infections,

exercise, smoking, vaccination, inhaled bronchodilators,

antibiotics, oral steroids, and inhaled steroids), and each

topic contains five items. There are three response

options for each item, namely, “True”, “False”, and

“Don’t know”. One point is scored if the answer is

correct for each item, otherwise, zero point is scored.

The overall BCKQ score ranges from 0 to 65, and the

knowledge level is positively correlated to the overall

score. BCKQ shows good internal consistency for 65

items (Cronbach’s alpha = 0.73) and good test-retest

reliability (r = 0.71). The Chinese version of BCKQ

was compiled by Wong and Yu et al15 in 2016, and we

obtained permission for use from the authors. In order to

control potential bias, the eligible criteria were followed

strictly, the data were checked independently, and diver-

gences were discussed until coming to a consensus; In

addition, the response rate was guaranteed, and no miss-

ing data existed in this study. With 80% power and α
level at 0.05, the minimum sample size required to yield

significant results was achieved with the hypothetical

mean overall BCKQ score.16

Statistical Methods
Continuous variables are expressed as mean ± standard devia-

tion (SD) with 95% confidence interval (CI) and categorical

variables as number (n) or percentage (%). Independent sam-

ple t test and Chi-squared test were performed to investigate

intergroup differences. Linear regression analysis was con-

ducted to explore relations between factors and knowledge
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levels. SPSS Windows Version 23.0 (IBM Corporation,

Armonk, NY, USA) and GraphPad Prism Version 7.04

(GraphPad, San Diego, CA) were used to perform statistical

analysis. The significance level was set at 0.05.

Results
Participants
Questionnaires were initially distributed to 180 nurses who

met the inclusion criteria. Five nurses were excluded

because of going on vacation (n=3) or going out for train-

ing (n=2). Finally, 175 nurses were included in this study

and the response rate was 97.2%, including 75 respiratory

nurses and 100 non-respiratory nurses. All questionnaires

were completed integrally and there were no missing data.

A flowchart diagram of the study is shown in Figure 1.

Descriptive Data
Basic socio-demographic characteristics of the included

nurses are listed in Table 1. The respiratory and non-

respiratory nurses showed a significant difference only

in their previous rotation experience in respiratory wards

(p < 0.001). There were no significant differences in other

characteristics between the two populations (p > 0.05).

Outcome Data
Overall BCKQ scores and scores for each topic in both popu-

lations are shown in Table 2. Overall BCKQ score for all

participants in this study was 35.76 ± 5.49, and the score for

respiratory nurses was significantly higher than that for non-

respiratory nurses (39.01 ± 3.95 vs 33.32 ± 5.23, p < 0.001).

Knowledge levels regarding epidemiology, symptoms,

phlegm, infections, exercise, vaccination, inhaled bronchodi-

lators, antibiotics, oral steroids, and inhaled steroids in respira-

tory nurses were significantly higher than those in non-

respiratory nurses. Among respiratory nurses, mean scores in

four topics (epidemiology, breathlessness, oral steroids, and

inhaled steroids) were less than 3. Among non-respiratory

nurses, mean scores in ten topics (epidemiology, symptoms,

breathlessness, infections, exercise, smoking, vaccination,

inhaled bronchodilators, oral steroids, and inhaled steroids)

were less than 3. The distribution of overall BCKQ scores in

the two populations is demonstrated in Figure 2. Based on the

median overall BCKQ score (37) among all participants, we

considered BCKQ scores no less than 37 (37–65) as indicating

better COPD-related knowledge and BCKQ scores less than

37 (0–36) as indicating poorer knowledge. The percentage of

subjects with better knowledge among non-respiratory nurses

was much smaller (33% vs 76%, p < 0.001).

Table 3 demonstrates the percentages of nurses in both

populations giving a correct response for all 65 items

indexed by 13 topics and their five items (a, b, c, d, e).Figure 1 Flowchart diagram of this study.

Table 1 Basic Socio Demographic Characteristics for Two

Populations (n=175)

Characteristics Respiratory

Nurses

(n=75)

Non-

Respiratory

nurses

(n=100)

p-value

Age, years※ 30.19±5.96 29.85±7.11 0.740

Gender, female, n (%)# 74 (98.7) 100 (100.0) 0.247

Years of nursing

experience, years*

8.35±6.22 8.09±7.31 0.807

Education, n (%)# 0.260

Bachelor or lower 71 (94.7) 90 (90.0)

Postgraduate 4 (5.3) 10 (10.0)

Professional tittle, n (%)# 0.852

Junior 50 (66.7) 68 (68)

Intermediate 25 (33.3) 32 (32)

Senior 0 (0) 0 (0)

Previous rotation in

respiratory wards, n (%)#
<0.001**

Yes 75 (100.0) 25 (25.0)

No 0 (0) 75 (75.0)

Notes: Values are presented as mean ± standard deviation or number (percen-

tage). **p < 0.01. ※Independent-Sample T test. #Chi-squared test.
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Among respiratory nurses, items 8b “Stopping smoking

will slow down further lung damage” and 8c “Stopping

smoking is pointless as the damage is done” showed the

highest percentage of nurses giving a correct response

(100%). However, item 4a “Severe breathlessness prevents

travel by air” had the lowest correct-response percentage

(0%). Among non-respiratory nurses, the highest percen-

tage of nurses giving a correct response appeared for the

items 1a “In COPD the word ‘chronic’ means it is severe”,

8b “Stopping smoking will slow down further lung

damage”, and 11b “Excessive use of antibiotics can

cause resistant bacteria (germs)” (95%). In contrast, the

lowest correct-response percentage was found for the

items 4a “Severe breathlessness prevents travel by air”

and “Steroid inhalers can be used for rapid relief of breath-

lessness” (4%).

The respiratory ward is divided into four specialist

wards, namely, the rare disease ward (W1), chronic airway

disease ward (W2), tumor ward (W3), and respiratory

intensive care ward (W4). Figure 3 shows overall BCKQ

scores among nurses in each specialist respiratory ward

and the total hospitalization days of all COPD patients in

2018 for each specialist respiratory ward. Nurses in W2

had the highest overall BCKQ score (40.47 ± 4.03), fol-

lowed by those in W3 (39.15 ± 4.22), W1 (38.83 ± 3.61),

and W4 (38.27 ± 3.88), and the total hospitalization length

(days) of all COPD patients for each specialist respiratory

ward in 2018 from high to low was W2 (4239), W1

(1347), W3 (1160), and W4 (474).

Table 4 summarizes the linear regression coefficients (β)
of potential factors related to knowledge levels in all internal

medicine nurses. Linear regression analysis demonstrated

that the overall BCKQ score was significantly related to

the population of nurses (β coefficient = 3.016, 95% CI:

0.953–5.079, p < 0.01) and subjects with postgraduate

degrees had an excess of 4.710 for overall BCKQ score

compared with subjects who had bachelor or lower degrees

(95% CI: 1.979–7.440, p < 0.01). Previous rotation experi-

ence in respiratory wards showed a significant relation to

overall BCKQ score (β coefficient = 3.871, 95% CI: 1.776–

5.967, p < 0.001). No relations were found between overall

BCKQ score and other factors, including age, years of nur-

sing experience, and professional title.

Considering the median overall BCKQ scores of respira-

tory nurses (39) and non-respiratory nurses (34) as the

respective threshold values, we divided the nurses in each

population into two subgroups. Basic sociodemographic

characteristics of the subgroups were further compared in

Tables 5 and 6. Subgroup analysis of non-respiratory nurses

demonstrated that the percentage of nurses who had rotated

in respiratory wards was higher among nurses with better

knowledge (BCKQ score ≥34) than those with poorer

knowledge (36.5% vs 12.5%, p < 0.01).

Discussion
This cross-sectional study involved 175 internal medicine

nurses, including 75 respiratory nurses and 100 non-

respiratory nurses. In comparison with the full score of 65,

the overall BCKQ score for all nurses in this studywas 35.76 ±

Table 2 Overall BCKQ Scores and Scores for Each Topic in Two

Populations (n=175)

Topics Respiratory

Nurses

(n=75)

Non-

Respiratory

Nurses (n=100)

p-value

Overall score※ 39.01 ± 3.95 33.32 ± 5.23 <0.001**

Epidemiology※ 2.81 ± 0.83 2.35 ± 0.87 <0.001**

Etiology※ 3.64 ± 0.71 3.37 ± 1.04 0.055

Symptoms※ 3.03 ± 1.00 2.69 ± 0.95 0.025*

Breathlessness 1.81 ± 0.80 1.70 ± 0.87 0.379

Phlegm※ 3.79 ± 0.64 3.53 ± 0.82 0.026*

Infections※ 3.43 ± 1.03 2.92 ± 1.17 0.003**

Exercise※ 3.00 ± 0.72 2.67 ± 0.91 0.010*

Smoking※ 3.01 ± 0.56 2.89 ± 0.55 0.146

Vaccination※ 3.40 ± 0.82 2.53 ± 0.92 <0.001**

Inhaled

bronchodilators※
3.19 ± 0.97 2.30 ± 1.22 <0.001**

Antibiotics※ 3.63 ± 0.87 3.19 ± 0.73 <0.001**

Oral steroids※ 2.57 ± 0.95 2.08 ± 1.19 0.004**

Inhaled steroids※ 1.71 ± 1.02 1.09 ± 0.85 <0.001**

Notes: Values are presented as mean ± standard deviation. *p< 0.05, **p < 0.01.
※Independent-Sample T test.

Abbreviation: BCKQ, Bristol COPD Knowledge Questionnaire.

Figure 2 Distribution of overall BCKQ scores in two populations (n=175). **p < 0.01.

Abbreviation: BCKQ, Bristol COPD Knowledge Questionnaire.
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5.49. Surprisingly, when we compared this overall BCKQ

score for nurses in our study with the overall score for patients,

who had received no education previously, as reported by

White et al14 (36.1 ± 5.9) and Wong and Yu et al15 (40.28 ±

10.76), the knowledge level in nurses was lower than that in

patients, which indicated poor levels of COPD-related knowl-

edge among nurses.

Respiratory nurses showed significant knowledge defi-

cits in the topics of epidemiology, breathlessness, oral ster-

oids, and inhaled steroids, while non-respiratory nurses

showed obvious knowledge deficits in the topics of epide-

miology, symptoms, breathlessness, infections, exercise,

smoking, vaccination, inhaled bronchodilators, oral steroids,

and inhaled steroids. This suggests that internal medicine

nurses generally lack COPD-related knowledge for the

above-mentioned topics and education about COPD knowl-

edge aiming to nurses can be primarily based on these

aspects. Deep analysis for each item showed generally

incorrect knowledge about items 1b “COPD can only be

confirmed by breathing tests”, 4a “Severe breathlessness

prevents travel by air”, 4c “Breathlessness means that

your oxygen levels are low”, 7e “Exercise should be

stopped”, 8d “Stopping smoking usually results in improved

lung function”, 8e “Nicotine replacement therapy is only

available on prescription”, 9e “You can have a pneumonia

jab and a flu jab on the same day”, 13a “Inhaled steroids

Table 3 Percentages of Participants in Respiratory Nurses (Non-Respiratory Nurses) Giving a Correct Response for All 65 Items

Indexed by 13 Topics and Their Five Items (a, b, c, d, e) (n=175)

Q Topic a b c d e Total

1 Epidemiology 97 (95)

F

11 (7)

T

75 (74)

T

31 (13)

F

68 (47)

T

50.4 (47.2)

2 Etiology 83 (64)

T

96 (87)

T

79 (80)

T

88 (68)

F

17 (38)

F

72.6 (67.4)

3 Symptoms 45 (34)

F

88 (90)

T

64 (87)

T

41 (19)

F

64 (39)

F

60.4 (53.8)

4 Breathlessness 0 (4)

F

76 (70)

T

12 (15)

F

43 (32)

T

51 (49)

T

36.4 (34)

5 Phlegm 96 (83)

T

95 (86)

T

75 (80)

T

28 (17)

F

85 (87)

T

75.8 (70.6)

6 Infections 47 (38)

F

99 (89)

T

41 (52)

T

75 (56)

F

81 (57)

F

68.6 (58.4)

7 Exercise 36 (39)

T

97 (83)

F

67 (51)

T

95 (89)

T

5 (6)

F

60 (53.6)

8 Smoking 85 (89)

T

100 (95)

T

100 (90)

F

7 (9)

F

9 (6)

F

60.2 (57.8)

9 Vaccination 87 (53)

T

48 (24)

F

96 (84)

F

95 (84)

F

15 (8)

T

68.2 (50.6)

10 Inhaled bronchodilators 56 (49)

F

83 (51)

T

33 (37)

F

68 (47)

T

79 (46)

T

63.8 (46)

11 Antibiotics 36 (7)

F

95 (95)

T

99 (94)

F

37 (31)

F

97 (92)

T

72.8 (63.8)

12 Oral steroids 71 (48)

F

39 (15)

F

64 (50)

T

68 (64)

T

16 (31)

T

51.6 (41.6)

13 Inhaled steroids 19 (13)

F

12 (4)

F

75 (64)

T

37 (15)

F

28 (13)

F

34.2 (21.8)

Note: Values are presented as percentage (%).
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should be stopped if you are given steroid tablets”, and 13b

“Steroid inhalers can be used for rapid relief of breathless-

ness” in both populations. Besides, among nurses in respira-

tory wards, incorrect knowledge about item 2e “Women are

less vulnerable to the effects of cigarette smoking than

men.” and 12e “Steroid tablets can increase your appetite”

was also obvious. There is an urgent need to correct these

misconceptions.

In China, nurses are the main source of health-

related information. The high rates of wrong responses

related to symptoms and treatments indicate a high pos-

sibility of wrong information delivery to the public. As

expected, the levels of COPD-related knowledge in

respiratory nurses were significantly higher than those

in non-respiratory nurses. In addition, subgroup analysis

of specialist wards showed that COPD-related knowl-

edge level was higher in nurses working in the chronic

airway disease ward than in those working in the other

three specialist respiratory wards. Moreover, linear

regression analysis demonstrated that the knowledge

levels of nurses who had rotated in respiratory wards

were much higher, indicating an association between

previous rotation experience and overall BCKQ score.

Besides, subgroup analysis of non-respiratory nurses

showed that the percentage of nurses who had rotated

in respiratory wards was higher among nurses with

better knowledge levels than in those with poorer

knowledge levels. These results all further indicate that

strengthening rotation among different wards is quite

necessary for improving COPD-related knowledge

levels among internal medicine nurses, as they are

more likely to acquire COPD-related knowledge both

actively and passively in this process of rotation.

To improve disease knowledge level and long-term

outcomes of COPD patients, effective patient education

is of vital importance. The COPD-related knowledge

level in patients has been shown to correlate with their

self-management behavior.17 In a longitudinal national

Figure 3 Overall BCKQ scores and the total hospitalization length (days) of all COPD patients in 2018 for each specialist respiratory ward. (A) Overall BCKQ scores of

nurses for each specialist respiratory ward (n = 75). (B) Total hospitalization length (days) of all COPD patients in 2018 for each specialist respiratory ward.

Abbreviations: BCKQ, Bristol COPD Knowledge Questionnaire; W1, rare disease ward; W2, chronic airway disease ward;W3, tumor ward;W4, respiratory intensive care ward.

Table 4 Linear Regression Coefficients (β) of Potential Factors Related to BCKQ Score in Internal Medicine Nurses

Factor Unstandardized

Coefficients

Standardized Coefficients t 95% CI p-value

β Standard Error

Population 3.016 1.045 0.273 2.886 (0.953, 5.079) 0.004**

Age −0.062 0.205 −0.075 −0.303 (−0.466, 0.342) 0.762

Years of nursing experience 0.159 0.207 0.198 0.768 (−0.250, 0.567) 0.444

Education 4.710 1.383 0.233 3.405 (1.979. 7.440) 0.001**

Professional title −1.970 1.219 −0.169 −1.616 (−4.377, 0.437) 0.108

Previous rotation in respiratory wards 3.871 1.061 0.350 3.647 (1.776, 5.967) < 0.001**

Note: **p < 0.01.

Abbreviation: BCKQ, Bristol COPD Knowledge Questionnaire.
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register study comparing those not participating in educa-

tion programs to those who did, the health-related quality

of life (HRQoL) of non-participants deteriorated

significantly.18 Collinsworth et al19 reported that the time

to first all-cause and COPD-related readmission appeared

shorter for patients receiving education. Dogan and

Ovayolu et al20 found that the health education provided

by nurses to COPD patients can significantly improve

PaO2, PaCO2, FEV1 and SaO2 of patients in the education

group. Nurses and physicians are primarily responsible for

education and this has also been proved in patients’

perspective.7 Global initiative for chronic obstructive

lung disease (GOLD) 2020 indicated that topics of patient

education for COPD should cover smoking cessation, cor-

rect use of inhaler devices, and early recognition of

exacerbation, etc.1 This requires education providers,

including nurses and physicians, to have a good knowl-

edge of COPD, so that the quality of education they

provide for patients can be guaranteed.

However, the COPD-related knowledge levels among

education providers were not as good as expected.

A cross-sectional study in Saudi Arabia showed that

61.4% of physicians appeared to be unaware of any

COPD guidelines, and 63.6% reported not adhering to

guidelines.21 Heikkila et al22 reported that almost half

(46%) of the pharmacists did not know that COPD is

a national public health issue, and around 50% of the

pharmacists were not familiar with the current care guide-

line on COPD. Perez, et al23 reported poor familiarity with

recommendations for COPD among clinicians. Guo et al24

reported that nurses lacked sufficient pulmonary rehabili-

tation knowledge and skills for COPD and the accuracy

rate of PR knowledge was only around 12%. All these

results highlight the necessity to carry out appropriate and

systematic education about COPD-related knowledge

among nurses and physicians.

Since most internal medicine nurses work with COPD

patients daily, their ability to meet the needs of COPD

patients is critical. Thus, there is a great need for nurses

from different wards to master COPD-related knowledge,

so that they can provide better health guidance for patients.

Strengthening the rotation of internal medicine nurses among

different wards may be a useful approach in this regard.

A previous study showed that a significant increase in mean

knowledge score about the surgical patient population was

observed in nurses who underwent rotation.25 Furthermore,

Adejumo et al26 reported that nurses with nephrology rota-

tion experience during their training had significantly higher

mean knowledge score of chronic kidney disease than others.

For respiratory nurses, strengthening professional theoretical

knowledge regularly and accelerating the research on

Table 5 Comparison of Basic Socio Demographic Characteristics

Between Subgroups in Respiratory Nurses (n=75)

Characteristics BCKQ

Score ≥39

(n=39)

BCKQ

Score <39

(n=36)

p-value

Age, years※ 29.79±6.11 30.61±5.84 0.557

Years of nursing

experience, years※
8.10±6.52 8.61±5.96 0.726

Education, n (%)# 0.344

Bachelor or lower 36 (92.3) 35 (97.2)

Postgraduate 3 (7.7) 1 (2.8)

Professional tittle, n (%)# 0.141

Junior 29 (74.4) 21 (58.3)

Intermediate 10 (25.6) 15 (41.7)

Senior 0 (0) 0 (0)

Previous rotation in

respiratory wards, n (%)Δ
– – –

Notes: Values are presented as mean ± standard deviation or number (percen-

tage). ※Independent-Sample T test. #Chi-squared test. ΔStatistic was not performed

as all respiratory nurses had ever rotated in respiratory wards.

Abbreviation: BCKQ, Bristol COPD Knowledge Questionnaire.

Table 6 Comparison of Basic Socio Demographic Characteristics

Between Subgroups in Non-Respiratory Nurses (n=100)

Characteristics BCKQ

Score ≥34

(n=52)

BCKQ

Score <34

(n=48)

p-value

Age, years※ 29.54±6.79 30.19±7.50 0.651

Years of nursing

experience, years※
7.67±6.92 8.54±7.76 0.556

Education, n (%)# 0.062

Bachelor or lower 44 (84.6) 46 (95.8)

Postgraduate 8 (15.4) 2 (4.2)

Professional tittle, n (%)# 0.877

Junior 35 (67.3) 33 (68.8)

Intermediate 17 (32.7) 15 (31.2)

Senior 0 (0) 0 (0)

Previous rotation in

respiratory wards, n (%)#
0.006**

Yes 19 (36.5) 6 (12.5)

No 33 (63.5) 42 (87.5)

Notes: Values are presented as mean ± standard deviation or number (percen-

tage). **p < 0.01. ※Independent-Sample T test. #Chi-square test.

Abbreviation: BCKQ, Bristol COPD Knowledge Questionnaire.
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a certification system for specialist nurses in the respiratory

department are also recommended.

There are some limitations for this study. First, this is

a single-center study with participants coming from a large

tertiary hospital, so its generalizability is limited, and the results

may not represent theCOPD-related knowledge levels in nurses

from hospitals of different degrees. However, our results could

provide powerful evidence to speculate that the state of COPD-

related knowledge in lower-degree hospitals might be much

worse than expected, and more large-scale studies involving

nurses fromhospitals of different degrees ought to be performed

to prove it. Second, this was an observational study rather than

a cause-effect study. Interventional studies that provide

a training intervention for nurses can be designed. Finally,

there is no specific standard based on the overall BCKQ score

range to evaluate the knowledge level, so the scores cannot be

used to categorize the participants' knowledge levels (good, fair,

or poor) and are only useful for estimating the knowledge level

by score. Although these limitations exist, this study serves as

a reference for the assessment of each detailed aspect of COPD-

related knowledge in internal medicine nurses.

In all, our study thoroughly investigated the current status

of COPD-related knowledge among internal medicine nurses

from multiple perspectives and gave a further confirm that

knowledge level about COPD among healthcare workers was

poor. Besides, we also explored the potential factors that may

be related to COPD knowledge levels in nurses, which have

not been reported previously. A high-quality and widely used

questionnaire assessing COPD knowledge, BCKQ, was used,

and the results obtained with it added credibility to the study’s

findings. This study may provide important reference for the

need to improve COPD-related knowledge level among inter-

nal medicine nurses.

Conclusion
Internal medicine nurses at this tertiary hospital showed

deficits in COPD-related knowledge. Appropriate and sys-

tematic education about COPD knowledge and strengthen-

ing rotation among different wards are necessary for

improving COPD-related knowledge levels among internal

medicine nurses.
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