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Objective: Health-related-quality-of-life is frequently reduced following intensive care treatment. Unwarranted or unwanted ther-
apeutic interventions should be avoided at all costs. Since COPD patients are often faced with difficult decisions, an assessment was
made of their desire for disease education. Our aim was to identify patients understanding of their disease and what their attitudes are
towards different treatment options and whether this correlates to demographic factors.

Methods: The COPD-Assessment-Test (CAT) was used to measure subjective disease burden. The COPD-Questionnaire (COPD-Q)
was used to assess subjects’ own knowledge of their disease. In addition, a specifically designed questionnaire was used to assess
patient’s subjective level of desire to be educated on COPD-specific topics. A multiple linear regression analysis was performed to
identify the demographic factors associated with a greater desire for disease-specific information.

Results: 127 patients (67.2+8.8 years) were prospectively enrolled. Mean CAT score was 21.3+8.9 (95% CI:1-40). The desire for
medical consultation was highly individual. In terms of vaccination, 31.5% of patients wished for more information while 34.6%
wished for less. This also held true for information on long-term pharmacological therapy (29.1% vs 30.7%, respectively). Information
on behaviour in case of emergencies as well as smoking cessation were wished for 38% and 42% of patients, respectively. Results of
the COPD-Q showed that subjects were well-informed about specific topics (vaccination, etiology, emergency-inhaler) and less
informed about long-term pharmacotherapy. In linear regression analyses, age (p=0.086), sex (p=0.906), education (p=0.833), health
literacy (p=0.336) and burden of disease (p=0.296) did not influence patients” desire for disease-specific information.

Conclusion: Based on our cohort, COPD patients wish for more medical information related to behaviour in emergency situations
and smoking cessation. The desire for education on disease-specific topics did not naturally correlate with demographic characteristics.
The provision of medical information to patients remains a highly individualized and essential part of patient care.

Trial Registration: German Clinical Trials Registry (DRKS00022109).

Keywords: COPD, medical education, CAT-score, COPD-Q, advanced care planning

Introduction

Chronic obstructive pulmonary disease (COPD) is one of the three leading causes of death worldwide. Despite it being
a preventable and treatable disease, COPD accounts for 6% of all deaths globally and poses a critical challenge to public health.
Moreover, the burden of COPD is expected to increase due to continued exposure to risk factors and an ageing population.'
Modern medicine has been one of the main drivers of increased life expectancy, which has led to an ageing population, although
many epidemiologically important diseases such as COPD remain incurable. It is, therefore essential to focus not only on
prolonging survival, but also on achieving an acceptable health-related quality of life (HRQL) in patients with advanced chronic
diseases. To assess disease burden in patients the COPD Assessment Test (CAT) was used. It is imperative that unwarranted or
unwanted therapies are avoided at all costs. Modern healthcare is based on the historic approach to the treatment of acute injuries
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and illnesses, where healthcare professionals were regarded as experts and patients as passive recipients of medical care.”
However, in the context of chronic diseases such as COPD, a different model for high-quality healthcare is required in which
more focus is placed on patient self-management and patient education.” Subsequently, patients should be prepared to make
informed decisions about interventions such as end-of-life and emergency therapies. However, for this purpose it is crucial that
patients are adequately informed. Nonetheless, the extent to which COPD patients understand their disease, as well as how they
view it, remains poorly understood, particularly when it comes to making decisions about treatment approaches. Therefore, the
present study was designed to assess how well patients with COPD understand their disease and what their attitudes are towards
different treatment options. The study aims to investigate potential associations between participants’ level of knowledge and
their expressed desire for medical consultation or education.

Materials and Methods

Study Design and Measurements
This trial was designed as a prospective observational cross-sectional trial. Patients were interviewed either in an outpatient
setting (hospital outpatient clinic) or at a private pneumology practice to reduce single-center bias from 06/2020 to 01/2021.
Patients were screened consecutively for eligibility to minimize patient selection bias. Patients received detailed written and
verbal information about the study. All patients were informed that there would be no detriment or changes to their therapy if they
refused to participate. After demographic data were collected, patients completed the three questionnaires described above. If
patients were unable to read or write their answers on the questionnaires, the questions were read out aloud by an interviewer and
the patient’s responses were documented accordingly. Relatives and caregivers were not allowed to answer the questionnaires. In
order to minimize information bias the questionnaires were not handled by anyone involved in the day-to-day care of the patients.
The study protocol was approved by the ethics committee at the Witten/Herdecke University (Processing number 188/
2019). All participants were informed about the purpose of the trial. The study was performed in accordance with the
ethical standards laid down in the Declaration of Helsinki and was registered at the German Clinical Trials Registry
(DRKS00022109). The study was undertaken at the Department of Pneumology, Lung Clinic, Cologne Merheim
Hospital, Witten/Herdecke University, Germany as well as at a private pneumology practice in Hagen, Germany, led
by Dr. Feldmeyer, MD and Dr. Kellner, MD.

Inclusion and Exclusion Criteria

Adult COPD patients (>18 years) at different GOLD stages (I to IV; FEV{/IVC <70%) were included in the study upon
signing the written consent form. Patients already established on long-term invasive ventilation were excluded. Further
exclusion criteria were mental retardation and deafness.

Questionnaires

To assess disease burden in patients, a specialized questionnaire known as the COPD Assessment Test (CAT) was
employed.” The CAT encompasses eight key aspects: energy levels, sleep quality, confidence in leaving the home,
capability of engaging in household activities, experience of breathlessness, chest tightness, mucus production, and
frequency of coughing. Each component is evaluated using a five-point Likert scale, where 0 indicates that the statement
does not apply at all, and 5 indicates that the statement applies very well to the individual, leading to a score range from 0
= no symptom burden to 40 = maximum of COPD symptom burden.

In order to assess patients’ knowledge of their own disease, the COPD Questionnaire (COPD-Q) was employed. The
COPD-Q is designed to assess how patients comprehend their condition. Developed by Maples et al in 2010, the COPD-
Q is specifically tailored to individuals with low health literacy.” It comprises 13 questions pertaining to the disease, with
participants being prompted to respond with “true”, “false”, or “not sure.” The inclusion of this questionnaire in the study
serves the purpose of delving into the participants’ overall knowledge about their illness. The focus is on identifying
specific areas where further information may be required or where there is already a well-informed understanding.

To assess participants’ level of desire to be educated about their disease, a specifically designed questionnaire
developed by an expert committee was used, whereby a range of topics of interest to COPD patients were covered.
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This questionnaire was designed by single person interviews and comprised a committee of respiratory therapists,
pulmonologists, intensive care specialists, patients and psychologists. Answers upon relevant topics of possible interest
for patients were accumulated and the 5 topics mentioned most were included. The 5 topics included at the end were:
“Medical education in general”, “More medical education on vaccines”, “More medical education on behaviour in case

of emergency”, “More medical education on long-term pharmacological-therapy options” “More medical education on
modern therapies for smoking cessation”.

Analysis
This study was designed as a pilot study. A predominantly descriptive analysis of the data was planned, with
a multifactorial analysis of variance to determine any correlations between the captured data. Confidence intervals of
95% were used for all questionnaire analyses. Due to the lack of comparable studies in the literature, it was not possible
to statistically calculate the power and, in turn, sample size. To represent the different COPD-stages, at least 20 patients
were included from each GOLD category (ranging from I to IV). Statistical relevance was assumed at a p-value <0.05.
The study was based on the principle of random sampling. A multifactorial analysis of variance was used to assess
factors associated with the subjective wish for medical consultation/information. The dependent variable was the
preference for medical consultation/information, and the independent variables used to identify a statistical correlation
with this preference were age, sex, health-literacy (COPD-Q), level of education and perceived disease burden (CAT
score). IBM SPSS 28.0 was used for all analyses.

Results

A total of 139 COPD patients were screened for eligibility and 127 patients were consecutively enrolled in the study
(Figure 1). Demographic data and COPD symptom burden (CAT score) are shown in Table 1. The level of schooling
completed by each patient was determined and summarised in Figure 2. The cohort represented each COPD GOLD stage

[ Enrollment ] Assessed for eligibility
n=139

Excluded (n = 10)
— | - Missed invitation to participate (n = 6)
- Declined invitation/participation (n = 4)

A\ 4

Total recruited
n=129

Excluded (n = 2)

- Dementia (n=1)

- Unable to adequately comprehend
German (n=1)

A\ 4

A 4

Data available for analysis

n=127
[ Analysis ] Analysed
n=127

Figure | Study flow chart.
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Table | Demographical Data

Characteristics N =127
Age [years] 672 +88
Female sex [%] 51.1%
BMI [kg/m?] 280+78

Cumulative smoking dosage [pack years]* | 52.9 + 65.9

CAT-Score [points] 21.3+89

Time since COPD-Diagnosis [months] 787 + 81.6

Regular Pneumologist [%] 87.4%

Note: *39 were active smokers, 84 ex-smokers and 4 passive smokers.
Abbreviations: BM|, body mass index; CAT, COPD Assessment Test.

with the least number of patients in GOLD stage I (n = 21; 16.6%) and the most in GOLD stage II (n = 45; 35.4%).
Twenty-four subjects (18.9%) represented GOLD stage III and 37 patients (29.1%) represented GOLD stage IV,
respectively. At the time of enrollment, around 50% of subjects were undergoing treatment for chronic hypoxemic
respiratory failure in the form of either non-invasive ventilation (NIV) alone (n=17;13.4%), long-term oxygen therapy
(LTOT) alone (n=14; 11.0%), or a combination of both (n=33; 26.0%). The primary source of COPD-related information
for the patient was the pneumologist, followed by the internet (Figure 3). Regarding patient wish for disease-specific
medical information, topic-related differences were found. While 36% (14% agree; 22% strongly agree) wished for more
medical information in general, 54% desired more education on how to behave in the case of an emergency (16% agreed;
38% strongly agreed). Half the patient cohort said they did not require more education on long-term pharmaceutical
options (19% disagree; 31% strongly disagree) (Figure 4). In terms of health literacy on the subject of COPD, most
patients correctly answered question (Q) 9 (“People with COPD may feel short of breath”) and Q11 (“People with COPD
should have a flu shot every year”), whereas Q4 (“COPD can be prevented”), Q5 (“People can stop taking their long-
acting breathing medications (inhalers) when their COPD symptoms get better”) and Q13 (“COPD can be reversed”)
were the most frequently incorrectly answered questions (Figure 5).’

In terms of the patient’s wish for disease-specific medical information, multifactorial analysis of variance did not show
a statistically significant interaction between the effects of the subject sex (F (1,117) = 0.014, p = 0.906), subject level of
education (F (4,117) = 0.306, p = 0.833) or subject age (F (1,117) = 3.005, p = 0.086). Given the high correlation between
COPD GOLD stage and CAT score, an explicit correlation analysis between the wish for medical consultation and COPD
stage was not performed. Kendall’s tau-b correlation between the wish for medical consultation and cohort health literacy
(Kendall’s tau-b coefficient (z,) = —0.067, p = 0.336 and subjects’ CAT Score (7, = 0.07, p = 0.296) did not demonstrate
a significant statistical difference. Explorative correlation analyses revealed that patients who wanted more general medical
information about their disease trended towards also wanting it for all the items tested, namely, vaccines (7, = 0.497), behavior
in case of an emergency (z, = 0.539), long-term pharmacological-therapy options (7, = 0.506) and options for smoking
cessation (7, = 0.227).

Discussion

The main findings of the study are as follows: Firstly, a significant number of patients with a rather high symptom burden
have the wish — or, in some cases, even a strong wish — to receive more medical information about their disease in
general (36%). This general trend is even more pronounced for topics that are subjectively considered to be highly
relevant, such as how to behave in emergency situations (54.3%), and modern approaches to smoking cessation (46.5%).
On the other hand, and even larger proportion (49.3%) of patients had no desire for further medical education in general
either feeling informed well enough or perhaps being disappointed with the healthcare system and their own state of
health.
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= None

= German equivalent of a lower secondary school leaving/GCE diploma
= German equivalent of an intermediate secondary school leaving/GCSE certificate
= German equivalent of a higher education entrance qualification (A-Levels)/GCE A-Levels

= different kind of graduation, not listed in the questionnaire

Figure 2 Distribution of educational levels within patient cohort.

Secondly, the desire for medical information does not seem to correlate with demographic factors such as age, disease
state, educational status, health literacy, or perceived disease burden. Therefore, this sensitive issue is highly individual
and needs to be addressed in an equal and consistent manner in every patient constellation. Indeed, this observation is in
contrast to our hypothesis that the desire for medical information would be higher in the later stages of the disease
(GOLD III-1V). This also slightly contradicts prior research showing that the motivation to complete an advanced care
plan is influenced by old age, female sex, a higher level of education or a longer disease duration.® We were then again
able to demonstrate that participants who actually wanted to receive more medical information, tended to want it to focus
on all the areas explored in the present study (vaccines, emergency behavior, long-term pharmacological therapy, and
smoking cessation options).

Thirdly, a significant proportion of participants (27%) indicated that they primarily obtain disease-specific informa-
tion from the internet, with this medium being second place after the pneumologist (29.1%) for information, surpassing
other information sources such as acquaintances and relatives (3.1%), brochures or books (9.4%) and even their own
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Relatives
3,1%

Pneumologist
29,1%

Internet
26,8%

Figure 3 Primary source of medical information.

general practitioners (25.2%). Although it remains true, that more than half the patients have a health care provider as
their primary source of information (27% pulmonologist, 25.2% general practitioner), the important role of the internet in
providing disease-specific information is supported by several scientific trials, which demonstrated that it is increasingly
being used by patients for this purpose, even those from older age groups.” ® This is an important and emerging trend in
medicine, especially because although we observe an increase in internet use, the quality of medical information is rather
heterogeneous.'® The internet may therefore, if proper information sources are being used, play an exceptional role in
providing low-threshold learning opportunities such as viewing video footage on open platforms.''

Analysis of the COPD-Q results in the present study revealed that most patients had a good appreciation of the need
for vaccination (pneumonia and influenza), the degenerative nature of their disease, and that albuterol is a drug that can
be used to treat shortness of breath. Notably, patients exhibited less certainty regarding the differential effects of their
emergency/long-term-inhalers. This finding is of particularly importance, given that half the patient cohort indicated
a lack of desire for further education about long-term pharmaceutical options. This suggests that patients are inadequately
informed about long-term pharmaceutical therapy, despite this being an important treatment aspect. As a consequence,
alternative forms of explanation and education must be established because the amount of accessible information appears
to be limited, even when patient desire for information also appears to be low. Future patient education should therefore
place greater emphasis on the differential effects of emergency inhalers versus long-term-inhalers, as well as the
importance of continued long-term inhaler use. This could result in an increase in use of long-term inhalers among
COPD patients, which has been demonstrated to reduce exacerbations.'? Finally, most participants (67.7%) had the
understanding that COPD is primarily caused by smoking (or passive smoking), while many patients (43.9%) still
believed that COPD cannot be prevented. A question that remains unanswered is why a certain group of patients did not
wish to receive further medical information related to their disease. While these patients might deem it unnecessary
because they already feel sufficiently informed, it is also possible that there are barriers such as fears, negative
experiences, or feeling overwhelmed or embarrassed, which could lead to the refusal of disease education.'® Further
research is needed to identify the reasons behind patients’ refusal of further education and to identify effective strategies
for addressing them. With regard to specific one-off intervention procedures, a study by James et al found that most
patients are interested in the same topics, which include pain management, rehabilitation and who will perform the
intervention.'* In contrast, when it comes to long-term education of patients with chronic diseases, patient wishes often
differ and are more individualistic. An illustrative example is the concept of advanced care planning, which is based on
patients and doctors discussing future care plans in alignment with the patient’s wishes, goals and values, often in the
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Strongly
Disagree
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| wish for more medical education

on modern therapies for smoking cessation
/smoking cessation was easy for me

Figure 4 Subjective desire for disease education structured according to topics.
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m Answered correctly ~ Answered falsely/Did not know

: People with COPD should get a pneumonia shot

: Using oxygen at home can help people with COPD live longer

: COPD medicines keep the disease from getting worse

: COPD can be prevented.

: People can stop taking their long-acting breathing medications (inhalers) when their COPD symptoms get better
: People with COPD often have a cough that won’t go away

: Stopping smoking will keep COPD from getting worse

: Cigarette smoking, or second-hand smoke causes most COPD

People with COPD may feel short of breath

10: The medicine albuterol (inhaler) can be used anytime you are short of breath

11: People with COPD should have a flu shot every year

12: People should only use their COPD inhalers (medicines) when they can’t breathe
13: COPD can be reversed

Trueitems are 1, 2,4, 6, 8,9, 10, 11. False items are 3, 5,7, 12, 13

Figure 5 Distribution of correctly and incorrectly answered responses to the COPD-Q Questionnaire® (expressed as percentages). True items are 1,2, 4,6, 8,9, 10, II.
False items are 3, 5, 7, 12, I3.

later stages of life."> Our findings confirm that providing patients with an education in chronic diseases such as COPD is

highly individualistic and must be tailored to the patient’s wishes and needs. The current study has several limitations. As

this was a pilot study, no primary endpoints could be designed and tested in advance; as a consequence, the results must
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be treated as explorative. Data collection was conducted using interviewer-administered and self-administered ques-
tionnaires. This may have introduced a performance bias. In addition, the study group decided against an exact interview
script, which may have introduced an interview bias, although only three interviewers were involved and all received the
same interview training beforehand. Nevertheless, this may have influenced participant responses and, in turn, the data.'®
Approximately half of the participants were interviewed in a private pneumology practice, while the other half were
interviewed in a lung clinic that collaborated closely with local pneumologists. This may have resulted in a sample that is
not necessarily representative of the general COPD population, as plenty of COPD patients in the general population do
not have regular visits with a pneumologist. Furthermore, the proportion of participants who indicated that they had
received medical information from their pneumologist (29.1%) may also be disproportionately high in comparison to
what the general population of patients with COPD has experienced. The self designed questionnaire was established by
an expert committee in small group interviews, but wasn’t validated beforehand, which must be taken into consideration.
The COPD-Q is a specifically designed questionnaire for a low health literacy collective and is hereby used in this trial
close to, but not directly aligned with the specific goal in this study.

Conclusion

The desire for disease education among patients with COPD is highly individual and should be approached accordingly.
Fundamental aspects of therapy that are clear to healthcare providers may not be understood by patients in the same way,
such as the correct use of inhalation therapy, regardless of time since diagnosis. It is therefore recommended that
caregivers regularly offer patients the chance to discuss relevant medical topics and proactively engage with the patients
who express an interest learning more about their own disease. This can be achieved either through face-to-face meetings
or online media, with the latter holding the possibility of being a reliable source of information.
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